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DEDICATION

For Mum and Dad. Thanks for Everything.



ELON'S WORLD

DO YOU THINK I'M INSANE?”

This question came from Elon Musk near the very efnd long
dinner we shared at a high-end seafood restauraditlicon Valley.
I'd gotten to the restaurant first and settled dowith a gin and
tonic, knowing Musk would—as ever—be late. Afteroabfifteen
minutes, Musk showed up wearing leather shoesgdesjeans, and
a plaid dress shirt. Musk stands six foot one [k @ayone who
knows him and they’ll confirm that he seems mudajgbr than that.
He’s absurdly broad-shouldered, sturdy, and thiaku’d figure he
would use this frame to his advantage and perfonnalpha-male
strut when entering a room. Instead, he tends talibest sheepish.
It's head tilted slightly down while walking, a aqui handshake hello
after reaching the table, and then butt in seadmFthere, Musk
needs a few minutes before he warms up and loctéasat

Musk asked me to dinner for a negotiation of soHighteen
months earlier, I'd informed him of my plans to tera book about
him, and he’'d informed me of his plans not to coafe His
rejection stung but thrust me into dogged repamede. If | had to
do this book without him, so be it. Plenty of peopkd left Musk’s
companies, Tesla Motors and SpaceX, and would &z, | already
knew a lot of his friends. The interviews followede after another,
month after month, and two hundred or so people tiné process, |
heard from Musk once again. He called me at hordedanlared that
things could go one of two ways: he could make iy Very
difficult or he could help with the project aftdt. &e’d be willing to
cooperate if he could read the book before it viemublication, and
could add footnotes throughout it. He would not dledwith my
text, but he wanted the chance to set the recoagybt in spots that



he deemed factually inaccurate. | understood wtiesewas coming
from. Musk wanted a measure of control over his'difstory. He's
also wired like a scientist and suffers mental asigat the sight of a
factual error. A mistake on a printed page wouldwgrat his soul—
forever. While | could understand his perspectiveguld not let him
read the book, for professional, personal, andtjgalaeasons. Musk
has his version of the truth, and it's not alwalgs version of the
truth that the rest of the world shares. He’s prianeerbose answers
to even the simplest of questions as well, andtttbeight of thirty-
page footnotes seemed all too real. Still, we afjteehave dinner,
chat all this out, and see where it left us.

Our conversation began with a discussion of pufdiations
people. Musk burns through PR staffers notoriodis$t, and Tesla
was in the process of hunting for a new commuracatchief. “Who
is the best PR person in the world?” he asked werg Muskian
fashion. Then we talked about mutual acquaintand¢ésward
Hughes, and the Tesla factory. When the waiterpgdy to take
our order, Musk asked for suggestions that wouldkwdth his low-
carb diet. He settled on chunks of fried lobsteksal in black squid
ink. The negotiation hadn’'t begun, and Musk wagay dishing.
He opened up about the major fear keeping him upgét: namely
that Google’s cofounder and CEO Larry Page might kaseve been
building a fleet of artificial-intelligence-enhartt@obots capable of
destroying mankind. “I'm really worried about thidvlusk said. It
didn’t make Musk feel any better that he and Pageswery close
friends and that he felt Page was fundamentallyedi-mtentioned
person and not Dr. Evil. In fact, that was sortledf problem. Page’s
nice-guy nature left him assuming that the machimesld forever
do our bidding. “I'm not as optimistic,” Musk saidHe could
produce something evil by accident.” As the foodvad, Musk
consumed it. That is, he didn't eat it as muchesnade it disappear
rapidly with a few gargantuan bites. DesperatedepkMusk happy
and chatting, | handed him a big chunk of steaknfray plate. The
plan worked . . . for all of ninety seconds. Mdétink. Gone.

It took awhile to get Musk off the artificial inlejence doom-
and-gloom talk and to the subject at hand. Themeadrifted toward



the book, Musk started to feel me out, probing dyaehy it was
that | wanted to write about him and calculating imtgntions. When
the moment presented itself, | moved in and setkhecdconversation.
Some adrenaline released and mixed with the gid, lalaunched
into what was meant to be a forty-five-minute semnadout all the
reasons Musk should let me burrow deep into hesdifd do so while
getting exactly none of the controls he wantedetunn. The speech
revolved around the inherent limitations of fooe®mtMusk coming
off like a control freak and my journalistic intégr being
compromised. To my great surprise, Musk cut meatiffr a couple
of minutes and simply said, “Okay.” One thing tihitisk holds in
the highest regard is resolve, and he respectdgadi continue on
after being told no. Dozens of other journalistd haked him to help
with a book before, but I'd been the only annoyssgshole who
continued on after Musk’s initial rejection, and seemed to like
that.

The dinner wound down with pleasant conversatioth Eusk
laying waste to the low-carb diet. A waiter showgdwith a giant
yellow cotton candy desert sculpture, and Musk ohtig it, ripping
off handfuls of the sugary fluff. It was settled.ubk granted me
access to the executives at his companies, higdjeand his family.
He would meet me for dinner once a month for ag lasit took. For
the first time, Musk would let a reporter see tieer workings of his
world. Two and a half hours after we started, Mpsk his hands on
the table, made a move to get up, and then palsgad eyes with
me, and busted out that incredible question: “Da ybink I'm
insane?” The oddity of the moment left me speeshfes a beat,
while my every synapse fired trying to figure ofithis was some
sort of riddle, and, if so, how it should be ansyeeartfully. It was
only after I'd spent lots of time with Musk thatdalized the question
was more for him than me. Nothing | said would hawattered.
Musk was stopping one last time and wondering aibuctould be
trusted and then looking into my eyes to make udgment. A split
second later, we shook hands and Musk drove o# med Tesla
Model S sedan.



ANY STUDY OF ELON MUSK must begin at the headquestef

SpaceX, in Hawthorne, California—a suburb of Logéles located
a few miles from Los Angeles International Airpdits there that
visitors will find two giant posters of Mars hangiside by side on
the wall leading up to Musk’s cubicle. The postettie left depicts
Mars as it is today—a cold, barren red orb. Thegyosn the right
shows a Mars with a humongous green landmass swleduby
oceans. The planet has been heated up and traesforon suit
humans. Musk fully intends to try and make thisgep Turning

humans into space colonizers is his stated lifeippse. “I would

like to die thinking that humanity has a brightué,” he said. “If we
can solve sustainable energy and be well on ourtawdpecoming a
multiplanetary species with a self-sustaining @eailion on another
planet—to cope with a worst-case scenario happenamgl

extinguishing human consciousness—then,” and hegahsed for a
moment, “I think that would be really good.”

If some of the things that Musk says and does sabslrd,
that’'s because on one level they very much areth@@roccasion, for
example, Musk’s assistant had just handed him scomo&ies-and-
cream ice cream with sprinkles on top, and he thé&ed earnestly
about saving humanity while a blotch of the deskertg from his
lower lip.

Musk’s ready willingness to tackle impossible thangas turned
him into a deity in Silicon Valley, where fellow @5 like Page
speak of him in reverential awe, and budding enér@gurs strive “to
be like Elon” just as they had been striving inrgepast to mimic
Steve Jobs. Silicon Valley, though, operates withimarped version
of reality, and outside the confines of its shdis@ttasy, Musk often
comes off as a much more polarizing figure. He®s gluy with the
electric cars, solar panels, and rockets peddiaigefhope. Forget
Steve Jobs. Musk is a sci-fi version of P. T. Bamnuho has gotten
extraordinarily rich by preying on people’s feadaself-hatred. Buy
a Tesla. Forget about the mess you've made ofl#mepfor a while.

I'd long been a subscriber to this latter camp. Mbad struck
me as a well-intentioned dreamer—a card-carryingnbex of
Silicon Valley’s techno-utopian club. This groupds to be a mix of



Ayn Rand devotees and engineer absolutists who tbed
hyperlogical worldviews as the Answer for everyoleve’d just get
out of their way, they’'d fix all our problems. Oday, soon enough,
we’ll be able to download our brains to a computefax, and let
their algorithms take care of everything. Much béit ambition
proves inspiring and their works helpful. But tleelino-utopians do
get tiresome with their platitudes and their apilib prattle on for
hours without saying much of substance. More disedimng is their
underlying message that humans are flawed and wuahity is an
annoying burden that needs to be dealt with incuese. When I'd
caught Musk at Silicon Valley events, his highfadutalk often
sounded straight out of the techno-utopian playbodikd, most
annoyingly, his world-saving companies didn't eveeem to be
doing all that well.

Yet, in the early part of 2012, the cynics like imad to take
notice of what Musk was actually accomplishing. Hisice-
beleaguered companies were succeeding at unpreéedddnngs.
SpaceX flew a supply capsule to the Internationec® Station and
brought it safely back to Earth. Tesla Motors d=ied the Model S,
a beautiful, all-electric sedan that took the auwitwe industry’s
breath away and slapped Detroit sober. These twts felevated
Musk to the rarest heights among business titamyy Steve Jobs
could claim similar achievements in two such défar industries,
sometimes putting out a new Apple product and akltloster Pixar
movie in the same year. And yet, Musk was not déteewas also
the chairman and largest shareholder of Solar@itgpoming solar
energy company poised to file for an initial pubdiffering. Musk
had somehow delivered the biggest advances the spatomotive,
and energy industries had seen in decades in whdike one fell
swoop.

It was in 2012 that | decided to see what Musk lkasfirsthand
and to write a cover story about him ®Bloomberg Businessweekt
this point in Musk’s life, everything ran througlis lassistant/loyal
appendage Mary Beth Brown. She invited me to whiat I've come
to refer to as Musk Land.



Anyone arriving at Musk Land for the first time Wilave the
same head-scratching experience. You're told t& paOne Rocket
Road in Hawthorne, where SpaceX has its HQ. It selempossible
that anything good could call Hawthorne home. &’'bleak part of
Los Angeles County in which groupings of rundowru$es, run-
down shops, and run-down eateries surround hugeustrial
complexes that appear to have been built duringesé&md of
architectural Boring Rectangle movement. Did Elomsk really
stick his company in the middle of this dreck? Thekay, things
start to make more sense when you see one 550¢@@0esfoot
rectangle painted an ostentatious hue of “UnityBotly, Soul, and
Mind” white. This is the main SpaceX building.

It was only after going through the front doorsSplaceX that the
grandeur of what this man had done became appavkrgk had
built an honest-to-God rocket factory in the middfeLos Angeles.
And this factory was not making one rocket at aetirfNo. It was
making many rockets—from scratch. The factory wasat, shared
work area. Near the back were massive delivery blags allowed
for the arrival of hunks of metal, which were trpoded to two-
story-high welding machines. Over to one side wedhnicians in
white coats making motherboards, radios, and o#iectronics.
Other people were in a special, airtight glass dieambuilding the
capsules that rockets would take to the Spaceo&taliattooed men
in bandanas were blasting Van Halen and threadimgswaround
rocket engines. There were completed bodies ofatsdined up one
after the other ready to be placed on trucks. 8tdre rockets, in
another part of the building, awaited coats of wipaint. It was
difficult to take in the entire factory at once.€rb were hundreds of
bodies in constant motion whirring around a variety bizarre
machines.

This is just building number one of Musk Land. Spachad
acquired several buildings that used to be pad Bbeing factory,
which made the fuselages for 747s. One of thesklibgs has a
curved roof and looks like an airplane hangar. dtves as the
research, development, and design studio for T&sla.is where the
company came up with the look for the Model S sedad its



follow-on, the Model X SUV. In the parking lot oute the studio,
Tesla has built one of its recharging stations wheos Angeles
drivers can top up with electricity for free. Thhacging center is
easy enough to spot because Musk has installedite whd red
obelisk branded with the Tesla logo that sits ia thiddle of an
infinity pool.

It was in my first interview with Musk, which togilace at the
design studio, that | began to get a sense of hewalked and
operated. He’s a confident guy, but does not alvdaya good job of
displaying this. On initial encounter, Musk can &aff as shy and
borderline awkward. His South African accent reragimesent but
fading, and the charm of it is not enough to oftbet halting nature
of Musk’s speech pattern. Like many an enginegshysicist, Musk
will pause while fishing around for exact phrasiagd he’ll often go
rumbling down an esoteric, scientific rabbit holgéhout providing
any helping hands or simplified explanations alding way. Musk
expects you to keep up. None of this is off-puttiMusk, in fact,
will toss out plenty of jokes and can be downrighérming. It's just
that there’s a sense of purpose and pressure lgarmiar any
conversation with the man. Musk doesn’t really shie shit. (It
would end up taking about thirty hours of interveefor Musk to
really loosen up and let me into a different, deeleel of his
psyche and personality.)

Most high-profile CEOs have handlers all aroundnthélusk
mostly moves about Musk Land on his own. This isthe guy who
slinks into the restaurant. It's the guy who owms pint and strides
about with authority. Musk and | talked, as he mhaideway around
the design studio’s main floor, inspecting protatyparts and
vehicles. At each station, employees rushed up teskMand
disgorged information. He listened intently, prasssit, and nodded
when satisfied. The people moved away and Musk thtwéhe next
information dump. At one point, Tesla’'s design €&hieranz von
Holzhausen, wanted Musk’s take on some new tiresrans that
had come in for the Model S and on the seatinghgenments for the
Model X. They spoke, and then they went into a baekn where
executives from a seller of high-end graphics safeshad prepared



a presentation for Musk. They wanted to show oiff 8eD rendering
technology that would allow Tesla to tweak the dimiof a virtual
Model S and see in great detail how things likedske and
streetlights played off the car’'s body. Tesla’siaagrs really wanted
the computing systems and needed Musk’s sign-dfé men did
their best to sell Musk on the idea while the soahdrills and giant
industrial fans drowned out their shtick. Musk, weg@ leather
shoes, designer jeans, and a black T-shirt, wiickssentially his
work uniform, had to don 3-D goggles for the dentcat®n and
seemed unmoved. He told them he’d think aboutadt thien walked
toward the source of the loudest noise—a workshegpdin the
design studio where Tesla engineers were buildmeg Scaffolding
for the thirty-foot decorative towers that go odésithe charging
stations. “That thing looks like it could survive Gategory Five
hurricane,” Musk said. “Let’s thin it up a bit.” Mk and | eventually
hop into his car—a black Model S—and zip back te thain
SpaceX building. “I think there are probably toonpamart people
pursuing Internet stuff, finance, and law,” Muskdsan the way.
“That is part of the reason why we haven’t seemash innovation.”

MUSK LAND WAS A REVELATION.

I'd come to Silicon Valley in 2000 and ended upny in the
Tenderloin neighborhood of San Francisco. It's ¢ine part of the
city that locals will implore you to avoid. Withotitying very hard,
you can find someone pulling down his pants andppap in
between parked cars or encounter some derangedasiiing his
head into the side of a bus stop. At dive bars tlearlocal strip
clubs, transvestites hit on curious businessmerdamaks fall asleep
on couches and soil themselves as part of theyr $amday ritual.
It's the gritty, knife-stabby part of San Francisoad turned out to be
a great place to watch the dotcom dream die.

San Francisco has an enduring history with greede¢ame a
city on the back of the gold rush, and not evenatastrophic
earthquake could slow San Francisco’s economicfdudong. Don’t
let the granola vibes fool you. Booms and buststheerhythm of
this place. And, in 2000, San Francisco had beamtaken by the



boom of all booms and consumed by avarice. It wagoaderful

time to be alive with just about the entire popalagving in to a

fantasy—a get-rich-quick, Internet madness. Thesgaulof energy
from this shared delusion were palpable, produairgpnstant buzz
that vibrated across the city. And here | was en¢anter of the most
depraved part of San Francisco, watching just hayh land low

people get when consumed by excess.

Stories tracking the insanity of business in theses are well-
known. You no longer had to make something thaermbeople
wanted to buy in order to start a booming compafou just had to
have an idea for some sort of Internet thing anabance it to the
world in order for eager investors to fund yourugbt experiment.
The whole goal was to make as much money as pessibthe
shortest amount of time because everyone knew ofeest a
subconscious level that reality had to set in aveht

Valley denizens took very literally the cliché obiking as hard
as you play. People in their twenties, thirtiestiés, and fifties were
expected to pull all-nighters. Cubicles were turmet temporary
homes, and personal hygiene was abandoned. Odaollygknmaking
Nothing appear to be Something took a lot of wddkt when the
time to decompress arrived, there were plenty dioap for total
debauchery. The hot companies and media powersheftime
seemed locked in a struggle to outdo each othdr ewer-fancier
parties. Old-line companies trying to look “withi would regularly
buy space at a concert venue and then order up stameers,
acrobats, open bars, and the Barenaked Ladies.gvt@ehnologists
would show up to pound their free Jack and Cokek saort their
cocaine in porta-potties. Greed and self-interemtevthe only things
that made any sense back then.

While the good times have been well chronicled, ghlesequent
bad times have been—unsurprisingly—ignored. It'srendun to
reminiscence on irrational exuberance than the riessgets left
behind.

Let it be said for the record, then, that the insma of the get-
rich-quick Internet fantasy left San Francisco &ilcon Valley in a
deep depression. The endless parties ended. Thtyies no longer



roamed the streets of the Tenderloin atM. offering pre-commute
love. (“Come on, honey. It's better than coffeelfjstead of the
Barenaked Ladies, you got the occasional Neil Diaarimibute band
at a trade show, some free T-shirts, and a lunghame.

The technology industry had no idea what to do wgalf. The
dumb venture capitalists who had been taken dutieg bubble
didn't want to look any dumber, so they stoppeddfnog new
ventures altogether. Entrepreneurs’ big ideas wepéaced by the
smallest of notions. It was as if Silicon Valleydhantered rehab en
masse. It sounds melodramatic, but it's true. Ayteage of millions
of clever people came to believe that they weremtwng the future.
Then . .. poof! Playing it safe suddenly becangeféshionable thing
to do.

The evidence of this malaise is in the companied mieas
formed during this period. Google had appearedraatly started to
thrive around 2002, but it was an outlier. Betwedaogle and
Apple’s introduction of the iPhone in 2007, thera'svasteland of
ho-hum companies. And the hot new things that wese starting
out—Facebook and Twitter—certainly did not look eliktheir
predecessors—Hewlett-Packard, Intel, Sun Microsystethat
made physical products and employed tens of thalssahpeople in
the process. In the years that followed, the goahtwirom taking
huge risks to create new industries and grand deasi to chasing
easier money by entertaining consumers and pumeuigsimple
apps and advertisements. “The best minds of myrgaoe are
thinking about how to make people click ads,” Yd#fmmerbacher,
an early Facebook engineer, told me. “That suc&diton Valley
began to look an awful lot like Hollywood. Meanwdil the
consumers it served had turned inward, obsessdd tiagtir virtual
lives.

One of the first people to suggest that this linnovation could
signal a much larger problem was Jonathan Huelangnysicist who
works at the Pentagon’s Naval Air Warfare CenteCimna Lake,
California. Huebner is theeave It to Beaveversion of a merchant
of death. Middle-aged, thin, and balding, he likeswear a dirt-
inspired ensemble of khaki pants, a brown-striged,sand a canvas



khaki jacket. He has designed weapons systems $B&® gaining
direct insight into the latest and greatest teabgyphround materials,
energy, and software. Following the dot-com bustbbcame miffed
at the ho-hum nature of the supposed innovationsserg his desk.
In 2005, Huebner delivered a paper, “A PossibleliDieg Trend in
Worldwide Innovation,” which was either an indictmeof Silicon
Valley or at least an ominous warning.

Huebner opted to use a tree metaphor to describé hehsaw as
the state of innovation. Man has already climbest g#e trunk of the
tree and gone out on its major limbs, mining mdsthe really big,
game-changing ideas—the wheel, electricity, theplame, the
telephone, the transistor. Now we’re left dangliegr the end of the
branches at the top of the tree and mostly jusiningf past
inventions. To back up his point in the paper, Hhezbshowed that
the frequency of life-changing inventions had st@ito slow. He also
used data to prove that the number of patents filxdperson had
declined over time. “I think the probability of dsscovering another
top-one-hundred-type invention gets smaller andllsniaHuebner
told me in an interview. “Innovation is a finites@urce.”

Huebner predicted that it would take people abou years to
catch on to his thinking, and this forecast prowedgshost exactly
right. Around 2010, Peter Thiel, the PayPal cofamend early
Facebook investor, began promoting the idea thattéchnology
industry had let people down. “We wanted flyings;anstead we got
140 characters” became the tagline of his ventuapital firm
Founders Fund. In an essay called “What Happenddetd-uture,”
Thiel and his cohorts described how Twitter, itsO-BHharacter
messages, and similar inventions have let the puikiwn. He
argued that science fiction, which once celebrdtex future, has
turned dystopian because people no longer haveptmistic view
of technology’s ability to change the world.

I'd subscribed to a lot of this type of thinkingtuinhat first visit
to Musk Land. While Musk had been anything but ahgut what he
was up to, few people outside of his companies tgosee the
factories, the R&D centers, the machine shops, tanditness the
scope of what he was doing firsthand. Here wasyardwo had taken



much of the Silicon Valley ethic behind moving ddycand running
organizations free of bureaucratic hierarchies apglied it to
improving big, fantastic machines and chasing thitigat had the
potential to be the real breakthroughs we’d beessimg.

By rights, Musk should have been part of the meldite jumped
right into dot-com mania in 1995, when, fresh o@itcollege, he
founded a company called Zip2—a primitive Googlepslaneets
Yelp. That first venture ended up a big, quick Kbompaqg bought
Zip2 in 1999 for $307 million. Musk made $22 milidrom the deal
and poured almost all of it into his next ventwestart-up that would
morph into PayPal. As the largest shareholder igPBR Musk
became fantastically well-to-do when eBay acquiredcompany for
$1.5 billion in 2002.

Instead of hanging around Silicon Valley and faglimto the
same funk as his peers, however, Musk decampeadocAingeles.
The conventional wisdom of the time said to taladeap breath and
wait for the next big thing to arrive in due courbtusk rejected that
logic by throwing $100 million into SpaceX, $70 haih into Tesla,
and $10 million into SolarCity. Short of buildingy @ctual money-
crushing machine, Musk could not have picked aefastay to
destroy his fortune. He became a one-man, ultkataking venture
capital shop and doubled down on making super-cexnphysical
goods in two of the most expensive places in thddybos Angeles
and Silicon Valley. Whenever possible, Musk’s comipa would
make things from scratch and try to rethink mucdt the aerospace,
automotive, and solar industries had accepted mgeobion.

With SpaceX, Musk is battling the giants of the UrSilitary-
industrial complex, including Lockheed Martin andeing. He's
also battling nations—most notably Russia and Ch8@aceX has
made a name for itself as the low-cost suppliethe industry. But
that, in and of itself, is not really good enoughwin. The space
business requires dealing with a mess of politiEssk-scratching,
and protectionism that undermines the fundamemtlsapitalism.
Steve Jobs faced similar forces when he went upnstgdahe
recording industry to bring the iPod and iTunesntarket. The
crotchety Luddites in the music industry were aplee to deal with



compared to Musk’s foes who build weapons and c@astfor a
living. SpaceX has been testing reusable rockeas tan carry
payloads to space and land back on Earth, on ldaichpads, with
precision. If the company can perfect this techgglat will deal a
devastating blow to all of its competitors and astnassuredly push
some mainstays of the rocket industry out of bussnevhile
establishing the United States as the world ledoletaking cargo
and humans to space. It's a threat that Musk figines earned him
plenty of fierce enemies. “The list of people thatuld not mind if |
was gone is growing,” Musk said. “My family featsat the Russians
will assassinate me.”

With Tesla Motors, Musk has tried to revamp the ways are
manufactured and sold, while building out a worldevi fuel
distribution network at the same time. Instead yirlus, which in
Musk lingo are suboptimal compromises, Tesla s$ritee make all-
electric cars that people lust after and that ptlsh limits of
technology. Tesla does not sell these cars thralegiers; it sells
them on the Web and in Apple-like galleries locatechigh-end
shopping centers. Tesla also does not anticipateingnalots of
money from servicing its vehicles, since electiacscdo not require
the oil changes and other maintenance procedureadifional cars.
The direct sales model embraced by Tesla standsnaajor affront
to car dealers used to haggling with their custenaexd making their
profits from exorbitant maintenance fees. Teslatharging stations
now run alongside many of the major highways intimged States,
Europe, and Asia and can add hundreds of mile®wiph back to a
car in about twenty minutes. These so-called sinaeging stations
are solar-powered, and Tesla owners pay nothingefieel. While
much of America’s infrastructure decays, Musk isilding a
futuristic end-to-end transportation system thatuldoallow the
United States to leapfrog the rest of the worldskis vision, and, of
late, execution seem to combine the best of Heorgd Bnd John D.
Rockefeller.

With SolarCity, Musk has funded the largest instaland
financer of solar panels for consumers and busaseddusk helped
come up with the idea for SolarCity and servessashairman, while



his cousins Lyndon and Peter Rive run the comp8ojarCity has
managed to undercut dozens of utilities and becamaege utility in
its own right. During a time in which clean-techsmesses have
gone bankrupt with alarming regularity, Musk hasltbwo of the
most successful clean-tech companies in the waithé. Musk Co.
empire of factories, tens of thousands of workews] industrial
might has incumbents on the run and has turned Nuslone of the
richest men in the world, with a net worth aroud® ®illion.

The visit to Musk Land started to make a few thiotgsar about
how Musk had pulled all this off. While the “put§yrman on Mars”
talk can strike some people as loopy, it gave Masidique rallying
cry for his companies. It's the sweeping goal toaims a unifying
principle over everything he does. Employees athafle companies
are well aware of this and well aware that theysgng to achieve
the impossible day in and day out. When Musk setsalistic goals,
verbally abuses employees, and works them to thee,bd’s
understood to be—on some level—part of the Mars@geSome
employees love him for this. Others loathe him train oddly
loyal out of respect for his drive and mission. \Wihdusk has
developed that so many of the entrepreneurs indsiliValley lack is
a meaningful worldview. He’s the possessed geniughe grandest
guest anyone has ever concocted. He's less a CB€8inghriches
than a general marshaling troops to secure victdvizere Mark
Zuckerberg wants to help you share baby photoskMusits to . . .
well . . . save the human race from self-imposedaccidental
annihilation.

The life that Musk has created to manage all o$ehendeavors
is preposterous. A typical week starts at his neangi Bel Air. On
Monday, he works the entire day at SpaceX. On Tayedae begins
at SpaceX, then hops onto his jet and flies toc&iliValley. He
spends a couple of days working at Tesla, whichitsasffices in
Palo Alto and factory in Fremont. Musk does not oavinome in
Northern California and ends up staying at the IRwsewood hotel
or at friends’ houses. To arrange the stays witbndfls, Musk’s
assistant will send an e-mail asking, “Room for ‘¥nand if the
friend says, “Yes,” Musk turns up at the door latenight. Most



often he stays in a guest room, but he’s also keewn to crash on
the couch after winding down with some video garié&®n it's back
to Los Angeles and SpaceX on Thursday. He shargeady of his
five young boys—twins and triplets—with his ex-wiféustine, and
has them four days a week. Each year, Musk tatsutaeeamount of
flight time he endures per week to help him geemss of just how
out of hand things are getting. Asked how he s@withis schedule,
Musk said, “I had a tough childhood, so maybe tins helpful.”

During one visit to Musk Land, he had to squeezeiaterview
in before heading off for a camping trip at Crdtake National Park
in Oregon. It was almost®M. on a Friday, so Musk would soon be
piling his boys and nannies into his private jetl ahen meeting
drivers who would take him to his friends at thenpaite; the friends
would then help the Musk clan unpack and complbagr tpitch-
black arrival. There would be a bit of hiking owbe weekend. Then
the relaxation would end. Musk would fly with theyls back to Los
Angeles on Sunday afternoon. Then, he would take@mfhis own
that evening for New York. Sleep. Hit the morniradktshows on
Monday. Meetings. E-mail. Sleep. Fly back to Logyéles Tuesday
morning. Work at SpaceX. Fly to San Jose Tuesdayrefon to visit
the Tesla Motors factory. Fly to Washington, Di@at night and see
President Obama. Fly back to Los Angeles Wednesagy. Spend
a couple of days working at SpaceX. Then go to akerd
conference held by Google’'s chairman, Eric Schmidh,
Yellowstone. At this time, Musk had just split frams second wife,
the actress Talulah Riley, and was trying to cal=ulf he could mix
a personal life into all of this. “l think the timallocated to the
businesses and the kids is going fine,” Musk sdievould like to
allocate more time to dating, though. | need tal fen girlfriend.
That's why | need to carve out just a little moired. | think maybe
even another five to ten—how much time does a womant a
week? Maybe ten hours? That's kind of the minimum@on’t
know.”

Musk rarely finds time to decompress, but when besd the
festivities are just as dramatic as the rest oflifes On his thirtieth
birthday, Musk rented out a castle in England foowt twenty



people. From 2.M. until 6 A.M., they played a variation of hide-and-
seek called sardines in which one person runs df laides and
everyone else looks for him. Another party occurreéaris. Musk,
his brother, and cousins found themselves awakmi@dbight and
decided to bicycle through the city untihév. They slept all day and
then boarded the Orient Express in the evening.eQuuain, they
stayed up all night. The Lucent Dossier Experienaa-avant-garde
group of performers—were on the luxurious train;fgrening palm
readings and acrobatics. When the train arriveifanice the next
day, Musk’s family had dinner and then hung outtba patio of
their hotel overlooking the Grand Canal untilAQ. Musk loves
costume parties as well, and turned up at one ebleldse a knight
and using a parasol to duel a midget wearing ahD&atler costume.

For one of his most recent birthdays, Musk inviliéig people to
a castle—or at least the United States’ best apmpeadion of a
castle—in Tarrytown, New York. This party had a alegse
steampunk theme, which is sort of like a sci-fidog wet dream—a
mix of corsets, leather, and machine worship. Mdskssed as a
samurai.

The festivities included a performance dhe Mikado, a
Victorian comic opera by Gilbert and Sullivan setlapan, at a small
theater in the heart of town. “I am not sure theetigans got it,”
said Riley, whom Musk remarried after his ten-hatweek dating
plan failed. The Americans and everyone else digpyenvhat
followed. Back at the castle, Musk donned a blitadifgot pushed up
against a wall, and held balloons in each handaudher between
his legs. The knife thrower then went to work. “6den him before,
but did worry that maybe he could have an off dayisk said.
“Still, 1 thought, he would maybe hit one gonad Imat both.” The
onlookers were stunned and frightened for Muskfstga“That was
bizarre,” said Bill Lee, a technology investor aode of Musk’s
good friends. “But Elon believes in the sciencéhmfigs.” One of the
world’s top sumo wrestlers showed up at the paldpgawith some
of his compatriots. A ring had been set up at thstle, and Musk
faced off against the champion. “He was three hechdand fifty
pounds, and they were not jiggly pounds,” Musk sdidvent full



adrenaline rush and managed to lift the guy offgteaind. He let me
win that first round and then beat me. | think nagk is still screwed
up.”

Riley turned planning these types of parties forsklinto an art.
She met Musk back in 2008, when his companies wellapsing.
She watched him lose his entire fortune and getuled by the
press. She knows that the sting of these yearsimenand has
combined with the other traumas in Musk’s life—thagic loss of an
infant son and a brutal upbringing in South Africeb—create a
tortured soul. Riley has gone to great lengths &kensure Musk’s
escapes from work and this past leave him feelgfgeshed if not
healed. “I try to think of fun things he has nonddefore where he
can relax,” Riley said. “We’re trying to make upr fois miserable
childhood now.”

Genuine as Riley's efforts might have been, theyewaot
entirely effective. Not long after the Sumo paitjound Musk back
at work at the Tesla headquarters in Palo Altads a Saturday, and
the parking lot was full of cars. Inside of the [Besffices, hundreds
of young men were at work—some of them designingpeats on
computers and others conducting experiments witkctignics
equipment on their desks. Musk’s uproarious laugulds erupt
every few minutes and carry through the entire rfld&yhen Musk
came into the meeting room where I'd been waitingpted how
impressive it was for so many people to turn u@@aturday. Musk
saw the situation in a different light, complainitigat fewer and
fewer people had been working weekends of late. Vé&/grown
fucking soft,” Musk replied. “I was just going tersd out an e-mail.
We're fucking soft.” (A word of warning: There’s oy to be a lot
of “fuck” in this book. Musk adores the word, ar@do most of the
people in his inner circle.)

This kind of declaration seems to fit with our irepsions of
other visionaries. It's not hard to imagine Howé&tdghes or Steve
Jobs chastising their workforce in a similar wayil@&ng things—
especially big things—is a messy business. Inwmedecades Musk
has spent creating companies, he’s left behin@ibdaf people who
either adore or despise him. During the courseofeporting, these



people lined up to give me their take on Musk dmgory details of
how he and his businesses operate.

My dinners with Musk and periodic trips to Musk ldarevealed
a different set of possible truths about the marisHset about
building something that has the potential to be mgrander than
anything Hughes or Jobs produced. Musk has takéusines like
aerospace and automotive that America seemed ® diggn up on
and recast them as something new and fantastitheAbheart of this
transformation are Musk’s skills as a software madad his ability
to apply them to machines. He’'s merged atoms asdrbways that
few people thought possible, and the results haen Ispectacular.
It's true enough that Musk has yet to have a comsunit on the
order of the iPhone or to touch more than oneoauillpeople like
Facebook. For the moment, he’s still making ricbpde’s toys, and
his budding empire could be an exploded rocket assive Tesla
recall away from collapse. On the other hand, MaistOmpanies
have already accomplished far more than his loudestactors
thought possible, and the promise of what's to cdras to leave
hardened types feeling optimistic during their weraknoments. “To
me, Elon is the shining example of how Silicon ¥glmight be able
to reinvent itself and be more relevant than cliatiese quick IPOs
and focusing on getting incremental products osgid Edward
Jung, a famed software engineer and inventor. “@hibdngs are
important, but they are not enough. We need to labklifferent
models of how to do things that are longer termature and where
the technology is more integrated.” The integratmantioned by
Jung—the harmonious melding of software, electsgnadvanced
materials, and computing horsepower—appears to bskM! gift.
Squint ever so slightly, and it looks like Musk &bupe using his
skills to pave the way toward an age of astonisimaghines and
science fiction dreams made manifest.

In that sense, Musk comes off much more like ThoBdison
than Howard Hughes. He’s an inventor, celebrityimessman, and
industrialist able to take big ideas and turn thato big products.
He’s employing thousands of people to forge metalAmerican
factories at a time when this was thought to beoissfble. Born in



South Africa, Musk now looks like America’s mostnavative

industrialist and outlandish thinker and the perswst likely to set
Silicon Valley on a more ambitious course. Becao$eMusk,

Americans could wake up in ten years with the mostdern
highway in the world: a transit system run by tlemds of solar-
powered charging stations and traversed by electis. By that
time, SpaceX may well be sending up rockets evay, daking
people and things to dozens of habitats and makiegarations for
longer treks to Mars. These advances are simultehedlifficult to

fathom and seemingly inevitable if Musk can simplyy enough
time to make them work. As his ex-wife, Justinet pu“He does
what he wants, and he is relentless about itElios1's world, and the
rest of us live in it.”



AFRICA

THE PUBLIC FIRST MET ELON REEVE MUSK IN 1984. The
South African trade publicatiodC and Office Technologyublished
the source code to a video game Musk had desigredtbd Blastar,
the science-fiction-inspired space game required liGes of
instructions to run. This was back in the day wlkanly computer
users were required to type out commands to makerttachines do
much of anything. In that context, Musk’s game dat shine as a
marvel of computer science but it certainly surpdssvhat most
twelve-year-olds were kicking out at the time. dtsverage in the
magazine netted Musk five hundred dollars and piexvisome early
hints about his character. The Blastar spread aye @ of the
magazine shows that the young man wanted to gohéysti-fi-
author-sounding name E. R. Musk and that he alréadyvisions of
grand conquests dancing in his head. The briefage states, “In
this game you have to destroy an alien space tesighvhich is
carrying deadly Hydrogen Bombs and Status Beam MashThis
game makes good use of sprites and animation, rartbis sense
makes the listing worth reading.” (As of this wmiji not even the
Internet knows what “status beam machines” are.)

A boy fantasizing about space and battles betweed gnd evil
is anything but amazing. A boy who takes theseafsias seriously is
more remarkable. Such was the case with the youmg Musk. By
the middle of his teenage years, Musk had blendeda$y and
reality to the point that they were hard to semanathis mind. Musk
came to see man’s fate in the universe as a pdrsbhgation. If
that meant pursuing cleaner energy technology oildibg
spaceships to extend the human species’s reachsthbe it. Musk
would find a way to make these things happen. “Mal/bead too



many comics as a kid,” Musk said. “In the comitsalways seems
like they are trying to save the world. It seemikd bne should try to
make the world a better place because the inveak@smo sense.”

At around age fourteen, Musk had a full-on existmrisis. He
tried to deal with it like many gifted adolescems, turning to
religious and philosophical texts. Musk sampled andful of
ideologies and then ended up more or less backentehad started,
embracing the sci-fi lessons found in one of thestmafluential
books in his life:;The Hitchhiker's Guide to the Galaxlgy Douglas
Adams. “He points out that one of the really totigings is figuring
out what questions to ask,” Musk said. “Once yayuie out the
guestion, then the answer is relatively easy. lectarthe conclusion
that really we should aspire to increase the semgescale of human
consciousness in order to better understand whadtigns to ask.”
The teenage Musk then arrived at his ultralogicslsian statement.
“The only thing that makes sense to do is strivegi@ater collective
enlightenment,” he said.

It's easy enough to spot some of the underpinnofgMusk’s
search for purpose. Born in 1971, he grew up iridPieg a large city
in the northeastern part of South Africa, just aurfs drive from
Johannesburg. The specter of apartheid was présentghout his
childhood, as South Africa frequently boiled ovethatension and
violence. Blacks and whites clashed, as did bla¢ldifferent tribes.
Musk turned four years old just days after the Sowdprising, in
which hundreds of black students died while pratgstiecrees of
the white government. For years South Africa facahctions
imposed by other nations due to its racist policMsisk had the
luxury of traveling abroad during his childhood anduld have
gotten a flavor for how outsiders viewed South é«ri

But what had even more of an impact on Musk’s peabty was
the white Afrikaner culture so prevalent in Predorand the
surrounding areas. Hypermasculine behavior wasbikd and
tough jocks were revered. While Musk enjoyed a lleNeprivilege,
he lived as an outsider whose reserved personality geeky
inclinations ran against the prevailing attitudefstioe time. His
notion that something about the world had gone avegeived



constant reinforcement, and Musk, almost from ladliest days,
plotted an escape from his surroundings and drearhadlace that
would allow his personality and dreams to flourisle. saw America
in its most clichéd form, as the land of opportyrdind the most
likely stage for making the realization of his dreapossible. This is
how it came to pass that a lonesome, gawky Souticakf boy who
talked with the utmost sincerity about pursuing Ikective
enlightenment” ended up as America’'s most advensiro
industrialist.

When Musk did finally reach the United States is twenties, it
marked a return to his ancestral roots. Familystreeggest that
ancestors bearing the Swiss German surname of Halden the
maternal side of Musk’s family left Europe for Né&erk during the
Revolutionary War. From New York, they spread authe prairies
of the Midwest—Illinois and Minnesota, in particuld'We had
people that fought on both sides of the Civil Waparently and
were a family of farmers,” said Scott Haldeman, Msisuncle and
the unofficial family historian.

Throughout his childhood, boys teased Musk becafséis
unusual name. He earned the first part of it from great-
grandfather John Elon Haldeman, who was born iR 1[8durnal of
the Canadian Chiropractic Associatioh995] and grew up in lllinois before
heading to Minnesota. There he would meet his vAlejeda Jane
Norman, who was five years younger. By 1902, thap& had
settled down in a log cabin in the central Minnastmwn of Pequot
and given birth to their son Joshua Norman Haldemdusk’s
grandfather. He would grow up to become an ecceeramnd

exceptional man and a model for Muskwd years after the birth of his
son, John Elon began to show signs of diabetescahdition amounted to a death
sentence at the time and, despite being only thirty John Elon learned that he
would likely have six months or so to live. Wittbé of nursing experience behind
her, Almeda took it upon herself to discover arxielor treatment that would
extend John Elon’s life. According to family lorshe hit on chiropractic
procedures as an effective remedy, and John Bled for five years following the
original diabetes diagnosis. The life-giving prasest established what would
become an oddly rich chiropractic tradition in thkaldeman family. Almeda
studied at a chiropractic school in Minneapolis asarned her doctor of
chiropractic, or, D.C., degree in 1905. Musk’s thgrmndmother went on to set up



her own clinic and, as far as anyone can tell, toecghe first chiropractor to
practice in Canada.

Joshua Norman Haldeman is described as an attdetfereliant
boy. In 1907, his family moved to the prairies efs&atchewan, and
his father died shortly thereafter when Joshuajustsseven, leaving
the boy to help run the house. He took to the waden land and
picked up bronco horseback riding, boxing, and tings Haldeman
would break in horses for local farmers, often imgrthimself in the
process, and he organized one of Canada’s firsto:mdFamily
pictures show Joshua dressed in a decorative phichaps
demonstrating his rope-spinning skills. As a teenabglaldeman left
home to get a degree from the Palmer School ofophactic in lowa
and then returned to Saskatchewan to become arfarme

When the depression hit in the 1930s, Haldeman ifietl a
financial crisis. He could not afford to keep uplwbank loans on
his equipment and had five thousand acres of laked. “From
then on, Dad didn’t believe in banks or holdingtormoney,” said
Scott Haldeman, who would go on to receive hisagractic degree
from the same school as his father and become fahe @vorld’s top
spinal pain experts. After losing the farm arour@84, Haldeman
lived something of a nomadic existence that hisndsan would
replicate in Canada decades later. Standing stx fieeee inches, he
did odd jobs as a construction worker and rodedopeer before

settling down as a chiropractoHaldeman also entered politics, trying to
start his own political party in Saskatchewan, p@hihg a newsletter, and
espousing conservative, antisocialist ideas. Heldvtater make an unsuccessful

run for Parliament and chair the Social Credit ypArt
By 1948, Haldeman had married a Canadian danceiostud

instructor, Winnifred Josephine Fletcher, or Wymdabuilt a
booming chiropractic practice. That year, the fgmivthich already
included a son and a daughter, welcomed twin daughfaye and
Maye, Musk’s mother. The children lived in a thstery, twenty-
room house that included a dance studio to let \kep teaching
students. Ever in search of something new to dddeti@an had
picked up flying and bought his own plane. The fgrgained some
measure of notoriety as people heard about Haldeandrhis wife
packing their kids into the back of the single-@egicraft and



heading off on excursions all around North Amerittaldeman
would often show up at political and chiropractieetings in the
plane and later wrote a book with his wife call@de Flying
Haldemans: Pity the Poor Private Pilot.

Haldeman seemed to have everything going for hinenyhn
1950, he decided to give it all away. The doctanquolitician had
long railed against government interference inlitress of individuals
and had come to see the Canadian bureaucracy asetddlesome.
A man who forbade swearing, smoking, Coca-Cola,rafided flour
at his house, Haldeman contended that the morahctes of Canada
had started to decline. Haldeman also possesseddming lust for
adventure. And so, over the course of a few montiesfamily sold
their house and dance and chiropractic practicdslanided to move
to South Africa—a place Haldeman had never beeott $taldeman
remembers helping his father disassemble the f&amBellanca
Cruisair (1948) airplane and put it into cratesobefshipping it to
Africa. Once in South Africa, the family rebuilteétplane and used it
to scour the country for a nice place to live, métely settling on
Pretoria, where Haldeman set up a new chiropractctice.

The family’s spirit for adventure seemed to knowbmunds. In
1952, Joshua and Wyn made a 22,000-mile roundjttpney in
their plane, flying up through Africa to ScotlanddaNorway. Wyn
served as the navigator and, though not a licemsied, would
sometimes take over the flying duties. The coupjgpéd this effort
in 1954, flying 30,000 miles to Australia and badkewspapers
reported on the couple’s trip, and they're belietedoe the only
private pilots to get from Africa to Australia instngle-engine plane.
/The journey took them up the African coast, actbssArabian Peninsula, all the
way through Iran, India, and Malaysia and then ddvenTimor Sea to Australia. It
required one year of preparation just to secureofathe necessary visas and
paperwork, and they suffered from constant stontaugs and an erratic schedule
along the way. “Dad passed out crossing the Tinear, 8nd mum had to take over
until they hit Australia. He woke up right befor@ey landed,” said Scott
Haldeman. “It was fatigue/”

When not up in the air, the Haldemans were outénbiush going
on great, monthlong expeditions to find the Logly©if the Kalahari
Desert, a supposed abandoned city in southern afrc family



photo from one of these excursions shows the fhiidien in the
middle of the African bush. They have gathered adoa large metal
pot being warmed by the embers of a campfire. Thlren look
relaxed as they sit in folding chairs, legs crossed reading books.
Behind them is the ruby-red Bellanca plane, a tantd a car. The
tranquility of the scene belies how dangerous theges were.
During one incident, the family’s truck hit a treeump and forced
the bumper through the radiator. Stuck in the n@diflnowhere with
no means of communication, Joshua worked for tteses to fix the
truck, while the family hunted for food. At othemes, hyenas and
leopards would circle the campfire at night, ande anorning, the
family woke to find a lion three feet away from ithenain table.
Joshua grabbed the first object he could find—aplatwaved it, and

told the lion to go away. And it did.Bdth Joshua and Wyn were
accomplished marksmen and won national shootingpetitions. In the mid-
1950s, they also tied for first place in the eitfftausand-mile Cape Town to

Algiers Motor Rally, beating pros in their Fordtaa wagor/,

The Haldemans had a laissez-faire approach tongaitheir
children, which would extend over the generatiomdViusk. Their
kids were never punished, as Joshua believed tleyowntuit their
way to proper behavior. When mom and dad went offtloeir
tremendous flights, the kids were left at home.tSdaldeman can't
remember his father setting foot at his schoolrglei time even
though his son was captain of the rugby team gmefect. “To him,
that was all just anticipated,” said Scott Haldemaie were left
with the impression that we were capable of angthWou just have
to make a decision and do it. In that sense, nhefatvould be very
proud of Elon.”

Haldeman died in 1974 at the age of seventy-twdd Heen
doing practice landings in his plane and didn’t seeire attached to
a pair of poles. The wire caught the plane’s wheeld flipped the
craft, and Haldeman broke his neck. Elon was aléodd the time.
But throughout his childhood, Elon heard many swrabout his
grandfather’'s exploits and sat through countlesde sshows that
documented his travels and trips through the biir.grandmother
told these tales of how they almost died severaési along their
journeys,” Musk said. “They were flying in a plangh literally no



instruments—not even a radio, and they had roadsnmegiead of
aerial maps, and some of those weren’t even cocgrandfather

had this desire for adventure, exploration doingzgrthings.” Elon

buys into the idea that his unusual tolerance ik may well have

been inherited directly from his grandfather. Maewrs after the last
slide show, Elon tried to find and purchase theBetlanca plane but
could not locate it.

Maye Musk, Elon’s mother, grew up idolizing her gras. In her
youth, she was considered a nerd. She liked matise@iance and did
well at the coursework. By the age of fifteen, hogre people had
taken notice of some of her other attributes. Mags gorgeous. Tall
with ash-blond hair, Maye had the high cheekbormes angular
features that would make her stand out anywheré&ieid of the
family ran a modeling school, and Maye took somerses. On the
weekends, she did runway shows, magazine shootssiooally
showed up at a senator’'s or ambassador’'s homenfeavant, and
ended up as a finalist for Miss South Africa. (Mdygs continued to
model into her sixties, appearing on the coversnafjazines like
New YorkandElle and in Beyoncé’s music videos.)

Maye and Elon’s father, Errol Musk, grew up in teame
neighborhood. They met for the first time when Mayern in 1948,
was about eleven. Errol was the cool kid to Mayesd but had a
crush on her for years. “He fell in love with mechase of my legs
and my teeth,” said Maye. The two would date ona@ifdhroughout
their time at university. And, according to Mayeydt spent about
seven years as a relentless suitor seeking her ihamérriage and
eventually breaking her will. “He just never stoggeoposing,” she
said.

Their marriage was complicated from the start. Mégeame
pregnant during the couple’s honeymoon and gavé bir Elon on
June 28, 1971, nine months and two days after letding day.
While they may not have enjoyed marital bliss,¢baple carved out
a decent life for themselves in Pretoria. Errol keat as a mechanical
and electrical engineer and handled large projeath as office
buildings, retail complexes, residential subdivwisipand an air force
base, while Maye set up a practice as a dietidabit more than a



year after Elon’s birth came his brother Kimbald a&oon thereafter
came their sister Tosca.

Elon exhibited all the traits of a curious, eneigédt. He picked
things up easily, and Maye, like many mothers é¢gged her son as
brilliant and precocious. “He seemed to understdnidgs quicker
than the other kids,” she said. The perplexingghivas that Elon
seemed to drift off into a trance at times. Pegpleke to him, but
nothing got through when he had a certain, dist@ok in his eyes.
This happened so often that Elon’s parents andodet¢hought he
might be deaf. “Sometimes, he just didn’'t hear Yy®aid Maye.
Doctors ran a series of tests on Elon, and eletdecemove his
adenoid glands, which can improve hearing in chiddr*Well, it
didn’t change,” said Maye. Elon’s condition had faore to do with
the wiring of his mind than how his auditory systemctioned. “He
goes into his brain, and then you just see he ianwother world,”
Maye said. “He still does that. Now | just leavenhbe because |
know he is designing a new rocket or something.”

Other children did not respond well to these drdaamstates.
You could do jumping jacks right beside Musk or ytlhim, and he
would not even notice. He kept right on thinkingdahose around
him judged that he was either rude or really weirdlo think Elon
was always a little different but in a nerdy wayaye said. “It
didn’t endear him to his peers.”

For Musk, these pensive moments were wonderfulfivt and
six, he had found a way to block out the world dedicate all of his
concentration to a single task. Part of this absgtemmed from the
very visual way in which Musk’s mind worked. He tbsee images
in his mind’s eye with a clarity and detail that weght associate
today with an engineering drawing produced by caepsoftware.
“It seems as though the part of the brain thatisallg reserved for
visual processing—the part that is used to proceages coming in
from my eyes—qgets taken over by internal thougbtesses,” Musk
said. “l can't do this as much now because theeesarmany things
demanding my attention but, as a kid, it happendat.alrhat large
part of your brain that’s used to handle incomingges gets used
for internal thinking.” Computers split their hasigobs between two



types of chips. There are graphics chips that @éhlprocessing the
images produced by a television show stream orovig@me and
computational chips that handle general purposestaand
mathematical operations. Over time, Musk has engedhinking
that his brain has the equivalent of a graphicg.cliallows him to
see things out in the world, replicate them inrhiad, and imagine
how they might change or behave when interactinth vather
objects. “For images and numbers, | can processir the
interrelationships and algorithmic relationshipsMusk said.
“Acceleration, momentum, kinetic energy—how thosgsof things
will be affected by objects comes through verydiwyi’

The most striking part of Elon’s character as angpboy was his
compulsion to read. From a very young age, he sgdmdave a
book in his hands at all times. “It was not unudoahim to read ten
hours a day,” said Kimbal. “If it was the weeker could go
through two books in a day.” The family went on rarous shopping
excursions in which they realized mid-trip that fElbhvad gone
missing. Maye or Kimbal would pop into the neartesbkstore and
find Elon somewhere near the back sitting on therfand reading in
one of his trancelike states.

As Elon got older, he would take himself to the ks&iore when
school ended at .M. and stay there until aboutfeMm., when his
parents returned home from work. He plowed throfigiion books
and then comics and then nonfiction titles. “Somes they kicked
me out of the store, but usually not,” Elon saié. lldtedThe Lord of
the Ringslsaac Asimov's Foundation series, and Robert ldeird
The Moon Is a Harsh Mistresss some of his favorites, alongside
The Hitchhiker's Guide to the GalaxyAt one point, | ran out of
books to read at the school library and the neidiad library,”
Musk said. “This is maybe the third or fourth gradetried to
convince the librarian to order books for me. Senthl started to
read theEncyclopaedia Britannical hat was so helpful. You don't
know what you don’t know. You realize there aretlafise things out
there.”

Elon, in fact, churned through two sets of encyeltins—a feat
that did little to help him make friends. The bagdha photographic



memory, and the encyclopedias turned him into & factory. He
came off as a classic know-it-all. At the dinnebl¢éa Tosca would
wonder aloud about the distance from Earth to tleem Elon would
spit out the exact measurement at perigee and aptijeve had a
guestion, Tosca would always say, ‘Just ask gebmg™” Maye
said. “We could ask him about anything. He just esrbhered it.”
Elon cemented his bookworm reputation through hisnsy ways.
“He’s not very sporty,” said Maye.

Maye tells the story of Elon playing outside onghtiwith his
siblings and cousins. When one of them complainédbaing
frightened by the dark, Elon pointed out that “daskmerely the
absence of light,” which did little to reassure gwared child. As a
youngster, Elon’s constant yearning to correct feeognd his
abrasive manner put off other kids and added toféwtings of
isolation. Elon genuinely thought that people wolbddhappy to hear
about the flaws in their thinking. “Kids don'’t likenswers like that,”
said Maye. “They would say, ‘Elon, we are not ptayiwith you
anymore.’ | felt very sad as a mother because riktlne wanted
friends. Kimbal and Tosca would bring home friendsd Elon
wouldn’t, and he would want to play with them. Bbe was
awkward, you know.” Maye urged Kimbal and Toscairiolude
Elon. They responded as kids will. “But Mom, hetst fun.” As he
got older, however, Elon would have strong, aftewate attachments
to his siblings and cousins—his mother’s sistesass Though he
kept to himself at school, Elon had an outgoingiretvith members
of his family and eventually took on the role ofle&l and chief
instigator among them.

For a while, life inside the Musk household wastegjgjood. The
family owned one of the biggest houses in Prettranks to the
success of Errol's engineering business. Therefsomrait of the
three Musk children taken when Elon was about ejyghats old that
shows three blond, fit children sitting next to leather on a brick
porch with Pretoria’s famous purple jacaranda traes the
background. Elon has large, rounded cheeks andaal lamile.

Then, not long after the photo was taken, the farall apart.
His parents separated and divorced within the yk®Eye moved



with the kids to the family’s holiday home in Durhaon South
Africa’s eastern coast. After a couple of yearghod arrangement,
Elon decided he wanted to live with his father. “N&ther seemed
sort of sad and lonely, and my mom had three latsl he didn't
have any,” Musk said. “It seemed unfair.” Some memf Musk’s

family have bought into this idea that Elon’s Iagioature propelled
him, while others claim that his father's mothenr& exerted a lot
of pressure on the boy. “I could not understand Waywould leave
this happy home | made for him—this really happymeg’ said

Maye. “But Elon is his own person.” Justine MusHhorEs ex-wife

and the mother of his five boys, theorized thatnHbtentified more
with the alpha male of the house and wasn't bothdmg the

emotional aspect of the decision. “I don't think Wwas particularly
close with either parent,” Justine said, while distg the Musk

clan overall as being cool and the opposite ofrgptKimbal later

opted to live with Errol as well, saying simply tHay nature a son
wants to live with his father.

Whenever the topic of Errol arrives, members ofnEdamily
clam up. They're in agreement that he is not agaehman to be
around but have declined to elaborate. Errol hawesibeen
remarried, and Elon has two, younger half sistérshmm he’s quite
protective. Elon and his siblings seem determinedte bad-mouth
Errol publicly, so as not to upset the sisters.

The basics are as follows: Errol's side of the fgnhias deep
South African roots. The Musk clan can trace itespnce in the
country back about two hundred years and claim atryein
Pretoria’s first phone book. Errol's father, Waltelenry James
Musk, was an army sergeant. “I remember him almoster
talking,” Elon said. “He would just drink whiskeyh@ be grumpy
and was very good at doing crossword puzzles.” @onalia Musk,
Errol's mother, was born in England to a family &infor its
intellectual genes. She embraced both the spotligidl her
grandchildren. “Our grandmother had this very dantnpersonality
and was quite an enterprising woman,” said Kimtgthe was a very
big influence in our lives.” Elon considered hidat®nship with
Cora—or Nana, as he called her—particularly tighfter the



divorce, she took care of me quite a lot,” he s&he would pick
me up from school, and | would hang out with hexyplg Scrabble
and that type of thing.”

On the surface, life at Errol's house seemed grhliedhad plenty
of books for Elon to read from cover to cover andney to buy a
computer and other objects that Elon desired. Eowlt his children
on numerous trips overseas. “It was an amazingty time,” said
Kimbal. “I have a lot of fun memories from that.”rr&l also
impressed the kids with his intellect and dealt soine practical
lessons. “He was a talented engineer,” Elon sdite knew how
every physical object worked.” Both Elon and Kimbadre required
to go to the sites of Errol's engineering jobs d@an how to lay
bricks, install plumbing, fit windows, and put iheetrical wiring.
“There were fun moments,” Elon said.

Errol was what Kimbal described as “ultra-presend arery
intense.” He would sit Elon and Kimbal down andulee at them for
three to four hours without the boys being ableréspond. He
seemed to delight in being hard on the boys anklesuthe fun out of
common childhood diversions. From time to time, rElpied to
convince his dad to move to America and often thlasdout his
intentions to live in the United States later ife.liErrol countered
such dreams by trying to teach Elon a lesson. Het $ke
housekeepers away and had Elon do all the chorket tom know
what it was like “to play American.”

While Elon and Kimbal declined to provide an exatounting,
they clearly experienced something awful and proébduring those
years with their father. They both talk about hgvin endure some
form of psychological torture. “He definitely hasr®us chemical
stuff,” said Kimbal. “Which | am sure Elon and Iveainherited. It
was a very emotionally challenging upbringing, lunade us who
we are today.” Maye bristled when the subject afoEcame up.
“Nobody gets along with him,” she said. “He is mate to anyone. |
don't want to tell stories because they are howeasd You know,
you just don’t talk about it. There are kids andrgikids involved.”

When asked to chat about Elon, Errol respondedeviaail:
“Elon was a very independent and focused child cahén with me.



He loved computer science before anyone even knleat wwas in
South Africa and his ability was widely recognizieg the time he
was 12 years old. Elon and his brother Kimbal'svéiets as children
and young men were so many and varied that itfcdif to name
just one, as they travelled together with me extehsin S. Africa
and the world at large, visiting all the continerggularly from the
age of six onwards. Elon and his brother and sigeze and continue
to be exemplary, in every way a father could wént.very proud of
what Elon’s accomplished.”

Errol copied Elon on this e-mail, and Elon warne@ mff
corresponding with his father, insisting that kashker’'s take on past
events could not be trusted. “He is an odd duckysksaid. But,
when pressed for more information, Musk dodged. Wiould
certainly be accurate to say that | did not hagead childhood,” he
said. “It may sound good. It was not absent of gdmd it was not a
happy childhood. It was like misery. He's good abaking life
miserable—that’s for sure. He can take any sitmatio matter how
good it is and make it bad. He’'s not a happy madon't know . . .
fuck . . . 1 don’t know how someone becomes likashdt would just
cause too much trouble to tell you any more.” Edod Justine have
vowed that their children will not be allowed to eb&rrol.

When Elon was nearly ten years old, he saw a camgat the
first time, at the Sandton City Mall in JohannegpuiThere was an
electronics store that mostly did hi-fi-type stuffut then, in one
corner, they started stocking a few computers,” Msaid. He felt
awed right away—*‘It was like, ‘Whoa. Holy shit!’""—b this
machine that could be programmed to do a persad&iny. “I had
to have that and then hounded my father to getonaputer,” Musk
said. Soon he owned a Commodore VIC-20, a poputaneh
machine that went on sale in 1980. Elon’s compateved with five
kilobytes of memory and a workbook on the BASIC greonming
language. “It was supposed to take like six mothget through all
the lessons,” Elon said. “I just got super OCD toand stayed up for
three days with no sleep and did the entire thihgeemed like the
most super-compelling thing | had ever seen.” Oespeing an
engineer, Musk’s father was something of a Ludditd dismissive



of the machine. Elon recounted that “he said it yus$ for games
and that you’d never be able to do real engineesimg@. | just said,
‘Whatever.”

While bookish and into his new computer, Elon qufeen led
Kimbal and his cousins (Kaye’s children) Russ, Lgndand Peter
Rive on adventures. They dabbled one year in geliaster eggs
door-to-door in the neighborhood. The eggs werewwlt decorated,
but the boys still marked them up a few hundreccemr for their
wealthy neighbors. Elon also spearheaded their wattkhomemade
explosives and rockets. South Africa did not hawe Estes rocket
kits popular among hobbyists, so Elon would crehie own
chemical compounds and put them inside of canistdis is
remarkable how many things you can get to explo@dgh said.
“Saltpeter, sulfur, and charcoal are the basic edgnts for
gunpowder, and then if you combine a strong acith i strong
alkaline, that will generally release a lot of eper Granulated
chlorine with brake fluid—that's quite impressivan lucky | have
all my fingers.” When not handling explosives, theys put on
layers of clothing and goggles and shot each ailitér pellet guns.
Elon and Kimbal raced dirt bikes against each otfesandlots until
Kimbal flew off his bike one day and hurtled intobarbed wire
fence.

As the years went on, the cousins took their entregurial
pursuits more seriously, even attempting at onatgoistart a video
arcade. Without any parents knowing, the boys piaket a spot for
their arcade, got a lease, and started navigatmgérmit process for
their business. Eventually, they had to get some&wee eighteen to
sign a legal document, and neither the Rives’ fatiog Errol would
oblige. It would take a couple of decades, but Edod the Rives
would eventually go into business together.

The boys’ most audacious exploits may have beem thps
between Pretoria and Johannesburg. During the 1$Rfigh Africa
could be a terribly violent place, and the thirtyetmile train trip
linking Pretoria and Johannesburg stood out asajrtbe world’s
more dangerous rides. Kimbal counted the train neys as
formative experiences for him and Elon. “South édriwas not a



happy-go-lucky place, and that has an impact on Yé& saw some
really rough stuff. It was part of an atypical uplging—just this

insane set of experiences that changes how you nggwYou don'’t

grow up thinking getting a job is the hard partai$ not interesting
enough.”

The boys ranged in age from about thirteen to sixiénd chased
a mix of parties and geeky exploits in JohannesbDnging one
jaunt, they went to a Dungeons & Dragons tournamni@ihiat was us
being nerd master supremes,” Musk said. All of hbgs were into
the role-playing game, which requires someone tp &et the mood
for a contest by imagining and then describing enec “You have
entered a room, and there is a chest in the comieat will you do? .
.. You open the chest. You've sprung a trap. Dsz&ingoblins are
on the loose.” Elon excelled at this Dungeon Mastée and had
memorized the texts detailing the powers of mosstand other
characters. “Under Elon’s leadership, we playedrtie so well and
won the tournament,” said Peter Rive. “Winning riegs this
incredible imagination, and Elon really set the etolor keeping
people captivated and inspired.”

The Elon that his peers encountered at school wasless
inspirational. Throughout middle and high schoolprEbounced
around a couple of institutions. He spent the eajait of eighth and
ninth grades at Bryanston High School. One aftenn&ton and
Kimbal were sitting at the top of a flight of coebe stairs eating
when a boy decided to go after Elon. “I was bakjchiding from
this gang that was fucking hunting me down for G&adws fucking
why. | think | accidentally bumped this guy at asbéy that morning
and he’d taken some huge offense at that.” Thecbegt up behind
Musk, kicked him in the head, and then shoved himvrdthe stairs.
Musk tumbled down the entire flight, and a hanafuboys pounced
on him, some of them kicking Musk in the side ahd tingleader
bashing his head against the ground. “They werenalb of fucking
psychos,” Musk said. “I blacked out.” Kimbal watch& horror and
feared for Elon’s life. He rushed down the stagrdind Elon’s face
bloodied and swollen. “He looked like someone whd just been in
the boxing ring,” Kimbal said. Elon then went t@ thospital. “It was



about a week before | could get back to school,’sKsaid. (During
a news conference in 2013, Elon disclosed that lhatta nose job to
deal with the lingering effects of this beating.)

For three or four years, Musk endured relentless\timg at the
hands of these bullies. They went so far as to bpah boy that
Musk considered his best friend until the child esgt to stop
hanging out with Musk. “Moreover, they got him—thggt my best
fucking friend—to lure me out of hiding so they &bbeat me up,”
Musk said. “And that fucking hurt.” While tellinghis part of the
story, Musk’s eyes welled up and his voice quiverdebr some
reason, they decided that | was it, and they weneggto go after me
nonstop. That's what made growing up difficult. Fomumber of
years, there was no respite. You get chased arbyndangs at
school who tried to beat the shit out of me, arehthid come home,
and it would just be awful there as well. It wastjlike nonstop
horrible.”

Musk spent the latter stages of his high scho@eraat Pretoria
Boys High School, where a growth spurt and the gdlyebetter
behavior of the students made life more bearablbiléeAa public
school by definition, Pretoria Boys has functiomealre like a private
school for the last hundred years. It's the plaoca gend a young
man to get him ready to attend Oxford or Cambridge.

The boys from Musk’s class remember him as a l&abuiet,
unspectacular student. “There were four or five sbdlyat were
considered the very brightest,” said Deon Prinsiobo sat behind
Elon in some classes. “Elon was not one of themu¢hScomments
were echoed by a half dozen boys who also notedvthak’s lack of
interest in sports left him isolated in the middt am athletics-
obsessed culture. “Honestly, there were just nassidpat he was
going to be a billionaire,” said Gideon Fourie, @y classmate.
“He was never in a leadership position at schoolds rather
surprised to see what has happened to him.”

While Musk didn’t have any close friends at schtd, eccentric
interests did leave an impression. One boy—Ted Weod
remembered Musk bringing model rockets to schoal hlasting
them off during breaks. This was not the only lmhhis aspirations.



During a science-class debate, Elon gained attenfoo railing
against fossil fuels in favor of solar power—an @dtnsacrilegious
stance in a country devoted to mining the earttumal resources.
“He always had firm views on things,” said Woodrdicy Beney, a
classmate who stayed in touch with Elon over tlergjeclaimed that
Musk had started fantasizing about colonizing otvlanets in high
school as well.

In another nod to the future, Elon and Kimbal wetatting
during a class break outdoors when Wood interrupgtean and
asked what they were going on about. “They saide ‘a@ve talking
about whether there is a need for branch bankinthénfinancial
industry and whether we will move to paperless bapk |
remember thinking that was such an absurd commeamngke. | said,

‘Yeah, that’s great.” Musk couldn’t remember this particular conversatitn
think they might be having creative recollectioh¢ said. “It's possible. | had lots
of esoteric conversations the last couple yearkigh school, but | was more

concerned about general technology than banking.”

While Musk might not have been among the acadehtécie his
class, he was among a handful of students witlgthdes and self-
professed interest to be selected for an experahetwmputer
program. Students were plucked out of a numbercbbals and
brought together to learn the BASIC, COBOL, and cBhs
programming languages. Musk continued to augmergseth
technological leanings with his love of sciencdidic and fantasy
and tried his hand at writing stories that involvdchgons and
supernatural beings. “I wanted to write somethiikg@ Lord of the
Rings] he said.

Maye viewed these high school years through a mstleyes
and recounted plenty of tales of Musk performingecspcular
academic feats. The video game he wrote, she isgtdessed much
older, more experienced techies. He aced math exatisbeyond
his years. And he had that incredible memory. Thly oceason he
did not outrank the other boys was a lack of irgetie the work
prescribed by the school.

As Musk saw it, “l just look at it as ‘What gradés | need to get
where | want to go?’ There were compulsory subjiicesAfrikaans,
and | just didn't see the point of learning thatséemed ridiculous.



I'd get a passing grade and that was fine. Thirigs physics and
computers—I got the highest grade you can getaseghThere needs
to be a reason for a grade. I'd rather play videones, write
software, and read books than try and get an Aafd's no point in
getting an A. | can remember failing subjects ke lfourth and fifth
grade. Then, my mother’s boyfriend told me I'd beldhback if |
didn’t pass. | didn't actually know you had to pdRe subjects to
move to the next grade. | got the best gradesasschfter that.”

At seventeen, Musk left South Africa for Canada. Has
recounted this journey quite often in the press tgpatally leans on
two descriptions of the motivation for his flighthe short version is
that Musk wanted to get to the United States askfuas possible
and could use Canada as a pit stop via his Canadhe@stry. The
second go-to story that Musk relies on has moreaos$ocial
conscience. South Africa required military sernvatehe time. Musk
wanted to avoid joining the military, he has sédcause it would
have forced him to participate in the apartheidmeg

What rarely gets mentioned is that Musk attendedthiversity
of Pretoria for five months before heading off oms hgrand
adventure. He began pursuing physics and engimgedsut put
lackluster effort into the work and soon droppetl @uschool. Musk
characterized the time at university as just somgtto do while he
awaited his Canadian documentation. In addition bging an
inconsequential part of his life, Musk lazing thgbuschool to avoid
South Africa’s required military service rather enchines the tale of
a brooding, adventurous youth that he likes tq tehich is likely
why the stint at the University of Pretoria neveesis to come up.

There’s no question, though, that Musk had beemgito get to
the United States on a visceral level for a lomgeti Musk’s early
inclination toward computers and technology hadefesl an intense
interest in Silicon Valley, and his trips oversdwsl reinforced the
idea that America was the place to get things d8oeth Africa, by
contrast, presented far less opportunity for amegpnéneurial soul.
As Kimbal put it, “South Africa was like a prisonrfsomeone like
Elon.”



Musk’s opportunity to flee arrived with a changethhe law that
allowed Maye to pass her Canadian citizenship tachidren. Musk
immediately began researching how to complete #pepvork for
this process. It took about a year to receive th@avals from the
Canadian government and to secure a Canadian pasSpaat’s
when Elon said, ‘I'm leaving for Canada,” Maye cain these pre-
Internet days, Musk had to wait three agonizingksde get a plane
ticket. Once it arrived, and without flinching, le#t home for good.



CANADA

M USK'S GREAT ESCAPE TO CANADA WAS NOT WELL
THOUGHT OUT. He knew of a great-uncle in Montrdadpped on
a flight and hoped for the best. Upon landing imeJd988, Musk
found a pay phone and tried to use directory aswst to find his
uncle. When that didn’t work, he called his mothellect. She had
bad news. Maye had sent a letter to the uncle éd¥ursk left and
received a reply while her son was in transit. Tihele had gone to
Minnesota, meaning Musk had nowhere to stay. Badmnd, Musk
headed for a youth hostel.

After spending a few days in Montreal exploring tug, Musk
tried to come up with a long-term plan. Maye haaifa scattered all
across Canada, and Musk began reaching out to tHenbought a
countrywide bus ticket that let him hop on and adfhe pleased for
one hundred dollars, and opted to head to Saske&chehe former
home of his grandfather. After a 1,900-mile bugyide ended up in
Swift Current, a town of fifteen thousand peopleudd called a
second cousin out of the blue from the bus statiwh hitched a ride
to his house.

Musk spent the next year working a series of odi$ jaround
Canada. He tended vegetables and shoveled out branat a
cousin’s farm located in the tiny town of Waldedkusk celebrated
his eighteenth birthday there, sharing a cake thighfamily he’d just
met and a few strangers from the neighborhood. rAtftat, he
learned to cut logs with a chain saw in Vancouiitjish Columbia.
The hardest job Musk took came after a visit to uhemployment
office. He inquired about the job with the best waghich turned
out to be a gig cleaning the boiler room of a luminél for eighteen
dollars an hour. “You have to put on this hazmat amd then



shimmy through this little tunnel that you can Iharkt in,” Musk
said. “Then, you have a shovel and you take thd sad goop and
other residue, which is still steaming hot, and y@awe to shovel it
through the same hole you came through. There iseswape.
Someone else on the other side has to shovebitintheelbarrow. If
you stay in there for more than thirty minutes, ygmi too hot and
die.” Thirty people started out at the beginningtltd week. By the
third day, five people were left. At the end of theek, it was just
Musk and two other men doing the work.

As Musk made his way around Canada, his brothstersiand

mother were figuring out how to get there as welthen Maye went to
Canada to check out places to live, a fourteen-gkhiTosca seized the moment
and put the family house in South Africa up foresdShe had sold my car as well
and was in the midst of putting our furniture up dale, too,” Maye said. “When |
got back, | asked her why. She said, ‘There isesdrto delay. We are getting out

of here.”/ When Kimbal and Elon eventually reunited in Camatieir
headstrong, playful natures bloomed. Elon endedemlling at
Queen’s University in Kingston, Ontario, in 198%e( picked
Queen’s over the University of Waterloo becausdeliethere were
more good-looking women at Queen’s.)
[http://queensu.ca/news/alumnireview/rocket-ing@utside of his studies,
Elon would read the newspaper alongside Kimbal, dnedtwo of
them would identify interesting people they wouleIto meet. They
then took turns cold-calling these people to askaly were available
to have lunch. Among the harassed was the headuddeting for the
Toronto Blue Jays baseball team, a business woitehe Globe and
Mail, and a top executive at the Bank of Nova ScotiaerPe
Nicholson. Nicholson remembered the boys’ call wilivas not in
the habit of getting out-of-the-blue requests,” &a&id. “I was
perfectly prepared to have lunch with a couple ids khat had that
kind of gumption.” It took six months to get on Ralson’s calendar,
but, sure enough, the Musk brothers made a thraethain ride and
showed up on time.

Nicholson's first exposure to the Musk brothers e with an
impression many would share. Both presented themselell and
were polite. Elon, though, clearly came off as teekier, more
awkward counterpoint to the charismatic, persondfimbal. “I




became more impressed and fascinated as | talkedhdm,”
Nicholson said. “They were so determined.” Nichalsended up
offering Elon a summer internship at the bank agchime his trusted
advisor.

Not long after their initial meeting, Elon invitedPeter
Nicholson’s daughter Christie to his birthday paristie showed
up at Maye’s Toronto apartment with a jar of homeéeneemon curd
in hand and was greeted by Elon and about fiftéeargpeople. Elon
had never met Christie before, but he went rightouper and led her
to a couch. “Then, | believe the second sentent¢eobhis mouth
was ‘I think a lot about electric cars,” Christsaid. “And then he
turned to me and said, ‘Do you think about electd@s?” The
conversation left Christie, who is now a sciencetexy with the
distinct impression that Musk was handsome, affaldaed a
tremendous nerd. “For whatever reason, | was saclstby that
moment on the sofa,” she said. “You could tell tthas person was
very different. He captivated me in that way.”

With her angular features and blond hair, ChriditieMusk’s
type, and the two stayed in touch during Musk’setim Canada.
They never really dated, but Christie found Mudleriesting enough
to have lengthy conversations with him on the phé@ae night he
told me, ‘If there was a way that | could not esd, | could work
more, | would not eat. | wish there was a way torggrients without
sitting down for a meal.” The enormity of his woekhic at that age
and his intensity jumped out. It seemed like onéhefmore unusual
things | had ever heard.”

A deeper relationship during this stint in Canadasa between
Musk and Justine Wilson, a fellow student at Queebéggy with
long, brown hair, Wilson radiated romance and skxrzergy.
Justine had already fallen in love with an oldemraad then ditched
him to go to college. Her next conquest was meamtdar a leather
jacket and be a damaged, James Dean sort. Asdontanld have it,
however, the clean-cut, posh-sounding Musk spotéon on
campus and went right to work trying to date h&hé looked pretty
great,” Musk said. “She was also smart and thslledtual with sort
of an edge. She had a black belt in tae kwon do veasl semi-



bohemian and, you know, like the hot chick on castptle made
his first move just outside of her dorm, where Ihetgnded to have
bumped into her by accident and then remindedhatrthey had met
previously at a party. Justine, only one week sthool, agreed to
Musk’s proposal of an ice cream date. When he edrito pick up
Wilson, Musk found a note on the dorm room dootjfying him
that he’d been stood up. “It said that she hadotetgdy for an exam
and couldn’t make it and that she was sorry,” Msakl. Musk then
hunted down Justine’s best friend and did somearebe asking
where Justine usually studied and what her favdliteor of ice
cream was. Later, as Justine hid in the studentecestudying
Spanish, Musk appeared behind her with a couplemetfting
chocolate chip ice cream cones in hand.

Wilson had dreamed of having a torrid romance \aithriter. I
wanted to be Sylvia and Ted,” she said. What shéofeinstead was
a relentless, ambitious geek. The pair attendeds@imee abnormal-
psychology class and compared their grades follgwanm exam.
Justine notched a 97, Musk a 98. “He went backeqotrofessor, and
talked his way into the two points he lost and @biundred,” Justine
said. “It felt like we were always competing.” Mublkd a romantic
side as well. One time he sent Wilson a dozen rasash with its
own note, and he also gifted Wilson a copyTtie Prophetfilled
with handwritten romantic musings. “He can sweep ydf your
feet,” Justine said.

During their university years, the two youngstersravoff and
on, with Musk having to work hard to keep the rielaship going.
“She was hip and dated the coolest guys and wast@€tested in
Elon at all,” Maye said. “So that was hard on himltsk pursued a
couple of other girls, but kept returning to Justiiny time she
acted cool toward him, Musk responded with his ushaw of force.
“He would call very insistently,” she said. “Youways knew it was
Elon because the phone would never stop ringing. mian does not
take no for an answer. You can’'t blow him off. | thank of him as
the Terminator. He locks his gaze on to somethimysays, ‘It shall
be mine.’ Bit by bit, he won me over.”



College suited Musk. He worked on being less ohavkit-all,
while also finding a group of people who respedtedintellectual
abilities. The university students were less iretdirto laugh off or
deride his opinionated takes on energy, spacewaatever else was
captivating him at the moment. Musk had found peoplho
responded to his ambition rather than mockingntl be fed on this
environment.

Navaid Farooq, a Canadian who grew up in Genewdgcenp in
Musk’s freshman-year dormitory in the fall of 19%bth men were
placed in the international section where a Camadiadent would
get paired with a student from overseas. Musk ebrbroke the
system, since he technically counted as a Canduibknew almost
nothing about his surroundings. “I had a roommetenfHong Kong,
and he was a really nice guy,” Musk said. “He religly attended
every lecture, which was helpful, since | wenthe teast number of
classes possible.” For a time, Musk sold compudetspand full PCs
in the dorm to make some extra cash. “I could bsdanething to
suit their needs like a tricked-out gaming maclone simple word
processor that cost less than what they couldrget store,” Musk
said. “Or if their computer didn’t boot properly bad a virus, I'd fix
it. | could pretty much solve any problem.” Farcowl Musk bonded
over their backgrounds living abroad and a shamstest in strategy
board games. “l don’t think he makes friends eadilyt he is very
loyal to those he has,” Farooq said. When the vidgone
Civilization was released, the college chums sgenirs building
their empire, much to the dismay of Farooq’s gelid, who was
forgotten in another room. “Elon could lose himsfif hours on
end,” Farooq said. The students also relished tbeer lifestyles.
“We are the kinds of people that can be by ourseéitea party and
not feel awkward,” Farooq said. “We can think tasmlves and not
feel socially weird about it.”

Musk was more ambitious in college than he’'d beerhigh
school. He studied business, competed in publialgpg contests,
and began to display the brand of intensity andpmsiitiveness that
marks his behavior today. After one economics eXduask, Farooq,
and some other students in class came back toottmesdand began



comparing notes to try to ascertain how well the @h the test. It
soon became clear that Musk had a firmer graspn@miaterial than
anyone else. “This was a group of fairly high acars, and Elon
stood way outside of the bell curve,” Farooq sddisk’s intensity
has continued to be a constant in their long alghip. “When Elon
gets into something, he develops just this diffefevel of interest in
it than other people. That is what differentiatésnBrom the rest of
humanity.”

In 1992, having spent two years at Queen’s, Muaksfierred to
the University of Pennsylvania on a scholarship.skgaw the lvy
League school as possibly opening some additiooatsdand went
off in pursuit of dual degrees—first an economiegme from the
Wharton School and then a bachelor's degree inighydustine
stayed at Queen’s, pursuing her dream of becomimgitar, and
maintained a long-distance relationship with Muskw and again,
she would visit him, and the two would sometimeadeff to New
York for a romantic weekend.

Musk blossomed even more at Penn, and really dtaddeel
comfortable while hanging out with his fellow physistudents. “At
Penn, he met people that thought like him,” Mayd.s& here were
some nerds there. He so enjoyed them. | remembeg dor lunch
with them, and they were talking physics thingsey were saying,
‘A plus B equals pi squared’ or whatever. They wbldugh out
loud. It was cool to see him so happy.” Once adamwever, Musk
did not make many friends among the broader schodly. It's
difficult to find former students who remember hbmring there at
all. But he did make one very close friend name@®&Ressi, who
would go on to be a Silicon Valley entrepreneuni;mown right and
is to this day as tight with Elon as anyone.

Ressi is a lanky guy well over six feet tall andsgeEsses an
eccentric air. He was the artistic, colorful fail the studious, more
buttoned-up Musk. Both of the young men were tremnstudents and
ended up being placed in the funky freshman dorhe [ackluster
social scene did not live up to Ressi’s expectati@nd he talked
Musk into renting a large house off campus. They te ten-
bedroom home relatively cheap, since it was a limatse that had



gone unrented. During the week, Musk and Ressidvstuldy, but as
the weekend approached, Ressi, in particular, woaldsform the
house into a nightclub. He covered the windows wriish bags to
make it pitch black inside and decorated the waith bright paints
and whatever objects he could find. “It was a @l unlicensed
speakeasy,” Ressi said. “We would have as manyvashtindred
people. We would charge five dollars, and it wolbdd pretty much
all you could drink—beer and Jell-O shots and othegs.”

Come Friday night, the ground around the house advshbke
from the intensity of the bass being pumped ouRbgsi’s speakers.
Maye visited one of the parties and discovered tRassi had
hammered objects into the walls and lacquered tivitin glow-in-
the-dark paint. She ended up working the door as ¢bat
check/money taker and grabbed a pair of scissorpriatection as
the cash piled up in a shoe box.

A second house had fourteen rooms. Musk, Ressipaaddther
person lived there. They fashioned tables by layilygvood on top
of used kegs and came up with other makeshift tiurmiideas. Musk
returned home one day to find that Ressi had ndiedlesk to the
wall and then painted it in Day-Glo colors. Muskat@ated by
pulling his desk down, painting it black, and study “I'm like,
‘Dude, that'’s installation art in our party houseaid Ressi. Remind
Musk of this incident and he’ll respond matter-aétly, “It was a
desk.”

Musk will have the occasional vodka and Diet Cdké, he’s not
a big drinker and does not really care for theetast alcohol.
“Somebody had to stay sober during these partidsiSk said. “l
was paying my own way through college and could enak entire
month’s rent in one night. Adeo was in charge oindacool shit
around the house, and | would run the party.” Asdrput it, “Elon
was the most straight-laced dude you have evereehever drank.
He never did anything. Zero. Literally nothing.” & bnly time Ressi
had to step in and moderate Musk’s behavior camengiwideo
game binges that could go on for days.

Musk’s longtime interest in solar power and in fimglother new
ways to harness energy expanded at Penn. In Decdd®4¢, he had



to come up with a business plan for one of hisselasand ended up
writing a paper titled “The Importance of Being &ul The
document started with a bit of Musk’s wry sensehomor. At the
top of the page, he wrote: “The sun will come auwhorrow. . . ."—
Little Orphan Annie on the subject of renewablergpeThe paper
went on to predict a rise in solar power technoldmased on
materials improvements and the construction of elaacple solar
plants. Musk delved deeply into how solar cells kvand the various
compounds that can make them more efficient. Hecladed the
paper with a drawing of the “power station of théufe.” It depicted
a pair of giant solar arrays in space—each founkdters in width—
sending their juice down to Earth via microwave rbsato a
receiving antenna with a seven-kilometer diametkrsk received a
98 on what his professor deemed a “very interestimgywell written
paper.”

A second paper talked about taking research dodsmemd
books and electronically scanning them, perforn@pgcal character
recognition, and putting all of the informationansingle database—
much like a mix between today’'s Google Books and@i® Scholar.
And a third paper dwelled on another of Musk’s faeotopics—
ultracapacitors. In the forty-four-page documentuskl is plainly
jubilant over the idea of a new form of energy at@ that would suit
his future pursuits with cars, planes, and rockPw@inting to the
latest research coming out of a lab in Silicon ®gllhe wrote: “The
end result represents the first new means of sgfosignificant
amounts of electrical energy since the developrottite battery and
fuel cell. Furthermore, because the Ultracapaaikbains the basic
properties of a capacitor, it can deliver its egyeoger one hundred
times faster than a battery of equivalent weightl loe recharged just
as quickly.” Musk received a 97 for this effort gmchise for “a very
thorough analysis” with “excellent financials!”

The remarks from the professor were spot-on. Mushésar,
concise writing is the work of a logician, movingn one point to
the next with precision. What truly stood out, tghuwas Musk’s
ability to master difficult physics concepts in thadst of actual
business plans. Even then, he showed an unusuek Kaa being



able to perceive a path from a scientific advarmeatfor-profit
enterprise.

As Musk began to think more seriously about whatvbeld do
after college, he briefly considered getting intee tvideogame
business. He’'d been obsessed with video games Bisahildhood
and had held a gaming internship. But he came dotlsem as not
quite grand enough a pursuit. “I really like congrugames, but then
if I made really great computer games, how muchatfivould that
have on the world,” he said. “It wouldn't have a leffect. Even
though | have an intrinsic love of video games,ouldn’t bring
myself to do that as a career.”

In interviews, Musk often makes sure that peoplevkine had
some truly big ideas on his mind during this peraddis life. As he
tells it, he would daydream at Queen’s and Pennuandlly end up
with the same conclusion: he viewed the Interresigwable energy,
and space as the three areas that would undengdicgigt change in
the years to come and as the markets where he coat@ a big
impact. He vowed to pursue projects in all thrdetofd all my ex-
girlfriends and my ex-wife about these ideas,” h&ls“It probably
sounded like super-crazy talk.”

Musk’s insistence on explaining the early origiffishis passion
for electric cars, solar energy, and rockets canecoff as insecure.
It feels as if Musk is trying to shape his life iston a forced way.
But for Musk, the distinction between stumblingoirgomething and
having intent is important. Musk has long wanteel World to know
that he’s different from the run-of-the-mill entrepeur in Silicon
Valley. He wasn't just sniffing out trends, and Wwasn’t consumed
by the idea of getting rich. He’s been in pursdibianaster plan all
along. “I really was thinking about this stuff ieltege,” he said. “It
is not some invented story after the fact. | davéint to seem like a
Johnny-come-lately or that I'm chasing a fad ort jusing
opportunistic. I'm not an investor. | like to makechnologies real
that | think are important for the future and usefusome sort of
way.”



ELON’'S FIRST START-UP

| N THE SUMMER OF 1994, Musk and his brother, Kimbaiok
their first steps toward becoming honest-to-God Acaes. They set
off on a road trip across the country.

Kimbal had been working as a franchisee for Colldgy®
Painters and done well for himself, running whatoanted to a
small business. He sold off his part of the frasehand pooled the
money with what Musk had on hand to buy a beat®ip0$ BMW
320i. The brothers began their trip near San Fsaocin August, as
temperatures in California soared. The first pdrthe drive took
them down to Needles, a city in the Mojave Desg&ttere they
experienced the sweaty thrill of 120-degree weaither car with no
air-conditioning and learned to love pit stops arl@ Jr. burger
joints, where they spent hours recuperating irctiid.

The trip provided plenty of time for your typicalvénty-
something hijinks and raging capitalist daydreamifige Web had
just started to become accessible to the publickth#o the rise of
directory sites like Yahoo! and tools like Netscaplerowser. The
brothers were tuned in to the Internet and thotigey might like to
start a company together doing something on the .\Webm
California to Colorado, Wyoming, South Dakota, dlitois, they
took turns driving, brainstorming, and talking sbhifore heading
back east to get Musk to school that fall. The lmbsh to arise from
the journey was an online network for doctors. Mgsn’'t meant to
be something as ambitious as electronic healthrdsdout more of a
system for physicians to exchange information aolihlborate. “It
seemed like the medical industry was one that cbaldlisrupted,”
Kimbal said. “I went to work on a business plan @hd sales and
marketing side of it later, but it didn’t fly. Wedh'’t love it.”



Musk had spent the earlier part of that summerilind® Valley,
holding down a pair of internships. By day, he weatlkat Pinnacle
Research Institute. Based in Los Gatos, Pinnacle samuch-
ballyhooed start-up with a team of scientists esptpways in which
ultracapacitors could be used as a revolutionasl &ource in
electric and hybrid vehicles. The work also veerad—east
conceptually—into more bizarre territory. Musk abtalk at length
about how ultracapacitors might be used to buildedéased
sidearms in the tradition oftar Warsand just about any other
futuristic film. The laser guns would release rosiraf enormous
energy, and then the shooter would replace ancalpecitor at the
base of the gun, much like swapping out a clip wfelts, and start
blasting away again. Ultracapacitors also lookedimpsing as the
power supplies for missiles. They were more radiliban batteries
under the mechanical stresses of a launch and wwltl a more
consistent charge over long periods of time. Mwskih love with
the work at Pinnacle and began using it as thesldasisome of his
business plan experiments at Penn and for his tndlist fantasies.

In the evenings, Musk headed to Rocket Science Gamstart-
up based in Palo Alto that wanted to create thet mdganced video
games ever made by moving them off cartridges antd €Ds that
could hold more information. The CDs would in theatlow them
to bring Hollywood-style storytelling and producti@uality to the
games. A team of budding all-stars who were a rhiengineers and
film people was assembled to pull off the work. ¥dfadell, who
would later drive much of the development of batle iPod and
iPhone at Apple, worked at Rocket Science, as loid guys who
developed the QuickTime multimedia software for p@hey also
had people who worked on the origin8tar Wars effects at
Industrial Light & Magic and some who did gamesLatasArts
Entertainment. Rocket Science gave Musk a flavomioat Silicon
Valley had to offer both from a talent and cultpexspective. There
were people working at the office twenty-four hoarday, and they
didn’t think it at all odd that Musk would turn @pound 5P.M. every
evening to start his second job. “We brought himanwrite some
very menial low-level code,” said Peter Barrett, Aagstralian



engineer who helped start the company. “He was &etelp
unflappable. After a short while, | don’t think aime was giving him
any direction, and he ended up making what he waotenake.”

Specifically, Musk had been asked to write the ehsvhat would
let joysticks and mice communicate with various paters and
games. Drivers are the same types of annoying tfigsyou have to
install to get a printer or camera working with @re computer—
true grunt work. A self-taught programmer, Muskdad himself
quite good at coding and assigned himself to mareitéous jobs. “I
was basically trying to figure out how you could ltitask stuff, so
you could read video from a CD, while running a gaah the same
time,” Musk said. “At the time, you could do onetbe other. It was
this complicated bit of assembly programming.” Ctiogted indeed.
Musk had to issue commands that spoke directly tmraputer’s
main microprocessor and fiddled with the most bésictions that
made the machine work. Bruce Leak, the former leadineer
behind Apple’s QuickTime, had overseen the hirifigMusk and
marveled at his ability to pull all-nighters. “Headh boundless
energy,” Leak said. “Kids these days have no ideaihardware or
how stuff works, but he had a PC hacker backgroamal was not
afraid to just go figure things out.”

Musk found in Silicon Valley a wealth of the opparity he’'d
been seeking and a place equal to his ambitionsvdidd return two
summers in a row and then bolt west permanenthr @ftaduating
with dual degrees from Penn. He initially intendexd pursue a
doctorate in materials science and physics at &tdreind to advance
the work he’d done at Pinnacle on ultracapacitassthe story goes,
Musk dropped out of Stanford after two days, figdthe Internet’s
call irresistible. He talked Kimbal into moving &ilicon Valley as
well, so they could conquer the Web together.

The first inklings of a viable Internet businessl ltwme to Musk
during his internships. A salesperson from the &ellPages had
come into one of the start-up offices. He triedsédl the idea of an
online listing to complement the regular listingcampany would
have in the big, fat Yellow Pages book. The salessteuggled with
his pitch and clearly had little grasp of what thiernet actually was



or how someone would find a business on it. Thasi pitch got
Musk thinking, and he reached out to Kimbal, tadkup the idea of
helping businesses get online for the first time.

“Elon said, ‘These guys don’t know what they ar&itg about.
Maybe this is something we can do,” Kimbal saidhisTwas 1995,
and the brothers were about to form Global Linkotnfation
Network, a start-up that would eventually be rendnzZgp2. (For
details on the controversy surrounding Zip2's fangdand Musk’s
academic record, see Appendix 1.)

The Zip2 idea was ingenious. Few small businesse$9B5
understood the ramifications of the Internet. Thay little idea how
to get on it and didn't really see the value inatieg a website for
their business or even in having a Yellow Pagee-igting online.
Musk and his brother hoped to convince restauratdghing shops,
hairdressers, and the like that the time had condéhem to make
their presence known to the Web-surfing public.Zanpould create a
searchable directory of businesses and tie thismdps. Musk often
explained the concept through pizza, saying thatyene deserved
the right to know the location of their closestzaizparlor and the
turn-by-turn directions to get there. This may sesbvious today—
think Yelp meets Google Maps—Dbut back then, nonhesteners had
dreamed up such a service.

The Musk brothers brought Zip2 to life at 430 ShennAvenue
in Palo Alto. They rented a studio-apartment-sipéiice—twenty
feet by thirty feet—and acquired some basic fureiturhe three-
story building had its quirks. There were no elevatand the toilets
often backed up. “It was literally a shitty place work,” said an
early employee. To get a fast Internet connectidusk struck a deal
with Ray Girouard, an entrepreneur who ran an haerservice
provider operation from the floor below the ZipZiodés. According
to Girouard, Musk drilled a hole in the drywall nghe Zip2 door
and then strung an Ethernet cable down the stditwethe ISP.
“They were slow to pay a couple of times but nestéfed me on the
bill,” Girouard said.

Musk did all of the original coding behind the seevhimself,
while the more amiable Kimbal looked to ramp up tlo®r-to-door



sales operation. Musk had acquired a cheap licensedatabase of
business listings in the Bay Area that would givieuginess’s name
and its address. He then contacted Navteq, a contpahhad spent
hundreds of millions of dollars to create digitahps and directions
that could be used in early GPS navigation-stykicgs, and struck
a masterful bargain. “We called them up, and thayegus the
technology for free,” said Kimbal. Musk merged tino databases
together to get a rudimentary system up and runn®wger time,

Zip2's engineers had to augment this initial dasalhwith more

maps to cover areas outside of major metropolitaasaand to build
custom turn-by-turn directions that would look goaatl work well

on a home computer.

Errol Musk gave his sons $28,000 to help them tihothis
period, but they were more or less broke afterimgetthe office
space, licensing software, and buying some equipnfi@nm the first
three months of Zip2's life, Musk and his brotheedl at the office.
They had a small closet where they kept their elsthnd would
shower at the YMCA. “Sometimes we ate four mealayat Jack in
the Box,” Kimbal said. “It was open twenty-four hsuwhich suited
our work schedule. I got a smoothie one time, aneret was
something in it. | just pulled it out and kept diimg. | haven’t been
able to eat there since, but | can still reciterthenu.”

Next, the brothers rented a two-bedroom apartngmey didn’t
have the money or the inclination to get furnituse.there were just
a couple of mattresses on the floor. Musk somehamaged to
convince a young South Korean engineer to come &bZp?2 as an
intern in exchange for room and board. “This pomr thought he
was coming over for a job at a big company,” Kimkald. “He
ended up living with us and had no idea what he geting into.”
One day, the intern drove the Musks’ battered BMR0@i3o work,
and a wheel came off en route. The axle dug inéostineet at the
intersection of Page Mill Road and El Camino Raat] the groove it
carved out remained visible for years.

Zip2 may have been a go-go Internet enterprise daiatethe
Information Age, but getting it off the ground remal old-fashioned
door-to-door salesmanship. Businesses neededperbaaded of the



Web’s benefits and charmed into paying for the wwkm In late
1995, the Musk brothers began making their firstesi and
assembling a motley sales team. Jeff Heilman,edparited twenty-
year-old trying to figure out what to do with hige| arrived as one of
Zip2's first recruits. He'd been watching TV lateeonight with his
dad and seen a Web address printed at the bottotheo$creen
during a commercial. “It was for something dot-cokeilman said.
“I remember sitting there and asking my dad whatweee looking
at. He said he didn’'t know, either. That’'s wheralized | had to go
find me some Internet.” Heilman spent a couple etks trying to
chat up people who could explain the Internet to land then
stumbled on a two-by-two-inch Zip2 job listing ihetSan Jose
Mercury News.Internet Sales Apply Here!” it read, and Heilman
got the gig. A handful of other salespeople joiten and worked
for commissions.

Musk never seemed to leave the office. He slept,umiike a
dog, on a beanbag next to his desk. “Almost eveny tid come in
at seven thirty or eight.M., and he’'d be asleep right there on that
bag,” Heilman said. “Maybe he showered on the weékel don't
know.” Musk asked those first employees of Zip2yitee him a kick
when they arrived, and he’d wake up and get backdik. While
Musk did his possessed coder thing, Kimbal becdmeah-rah sales
leader. “Kimbal was the eternal optimist, and heswery, very
uplifting,” Heilman said. “I had never met anyoneitg like him.”
Kimbal sent Heilman to the high-end Stanford shogpnall and to
University Avenue, the main drag in Palo Alto, twag retailers into
signing up with Zip2, explaining that a sponsorietrig would send
a company to the top of search results. The biglpno, of course,
was that no one was buying. Week after week, Heilkraocked on
doors and returned to the office with very litttereport in the way
of good news. The nicest responses came from thplgp&ho told
Heilman that advertising on the Internet soundid the dumbest
thing they had ever heard of. Most often, the sbapers just told
Heilman to leave and stop bothering them. WhenHtime came
around, the Musks would reach into a cigar box whirey kept



some cash, take Heilman out, and get the depresthgs reports on
the sales.

Craig Mohr, another early employee, gave up hisselbng real
estate to hawk Zip2's service. He decided to cautb dealerships
because they usually spent lots of money on advsgti He told
them about Zip2’'s main website—www.totalinfo.com-danmied to
convince them that demand was high to get a listlikg
www.totalinfo.com/toyotaofsiliconvalley. The sergidid not always
work when Mohr demonstrated it or it would load wesfowly, as
was common back then. This forced him to talk thst@mers into
imagining Zip2's potential. “One day | came backhwabout nine
hundred dollars in checks,” Mohr said. “I walkedoirthe office and
asked the guys what they wanted me to do with tbeey Elon
stopped pounding his keyboard, leaned out fromnkhis monitor,
and said, ‘No way, you've got money.”

What kept the employees’ spirits up were the coors
improvements Musk made with the Zip2 software. $hevice had
morphed from a proof-of-concept to an actual prodbat could be
used and demoed. Ever marketing savvy, the Musthére tried to
make their Web service seem more important by givin an
imposing physical body. Musk built a huge case adoa standard
PC and lugged the unit onto a base with wheels. \\ftespective
investors would come by, Musk would put on a shaw eoll this
massive machine out so that it appeared like Zg? inside of a
mini-supercomputer. “The investors thought that wapressive,”
Kimbal said. Heilman also noticed that the investbought into
Musk’s slavish devotion to the company. “Even trengessentially a
college kid with zits, Elon had this drive thatstithing—whatever it
was—had to get done and that if he didn’t do itd hreiss his shot,”
Heilman said. “l think that’'s what the VCs saw—tlhat was willing
to stake his existence on building out this platfdrMusk actually
said as much to one venture capitalist, informimg, iMy mentality
is that of a samurai. | would rather commit sepptian fail.”

Early on in the Zip2 venture, Musk acquired an inb@iot
confidant, who tempered some of these more dramadilses.
Greg Kouri, a Canadian businessman in his midi#isirthad met the



Musks in Toronto and bought into the early Zip2itstorming. The
boys had showed up at his door one morning to mmf&ouri that
they intended to head to California to give theitess a shot. Still in
his red bathrobe, Kouri went back into the housey dround for a
couple of minutes, and came back with a wad of &&,0n early
1996, he moved to California and joined Zip2 asfwander.

Kouri, who had done a number of real estate deaise past and
had actual business experience and skills at rgamople, served as
the adult supervision at Zip2. The Canadian hadaxk for calming
Musk and ended up becoming something of a menReally smart
people sometimes don’t understand that not everygamekeep up
with them or go as fast,” said Derek Proudian, atwe capitalist
who would become Zip2's chief executive officer.r&é@ is one of
the few people that Elon would listen to and haday of putting
things in context for him.” Kouri also used to nefe fistfights
between Elon and Kimbal, in the middle of the afic

“l don’t get in fights with anyone else, but Elondal don’'t have
the ability to reconcile a vision other than ourmivKimbal said.
During a particularly nasty scrap over a businessisibn, Elon
ripped some skin off his fist and had to go gettartus shot. Kouri
put an end to the fights after that. (Kouri diedaoheart attack in
2012 at the age of fifty-one, having made a fortumeesting in
Musk’s companies. Musk attended his funeral. “Wedwm a lot,”
said Kimbal.)

In early 1996, Zip2 underwent a massive change. VErgure
capital firm Mohr Davidow Ventures had caught woida couple of
South African boys trying to make a Yellow Pagestfe Internet
and met with the brothers. Musk, while raw in hiegentation skills,
pitched the company well enough, and the investanse away
impressed with his energy. Mohr Davidow investedndiBion into

the company.The Musk brothers were not the most aggressivenbgsinen at
this point. “I remember from their business plaattthey were originally asking
for a ten-thousand-dollar investment for twentyefipercent of their company,”
said Steve Jurvetson, the venture capitalist. “That cheap deal! When | heard
about the three-million-dollar investment, | wonetérif Mohr Davidow had
actually read the business plan. Somehow, the éretnded up raising a normal

venture round/ With these funds in hand, the company officially



changed its name from Global Link to Zip2—the idemang zip to

here, zip to there—moved to a larger office at 3%&mbridge

Avenue in Palo Alto, and began hiring talented eregis. Zip2 also
shifted its business strategy. At the time, the gamy had built one
of the best direction systems on the Web. Zip2 @@dvance this
technology and take it from focusing just on the Baea to having

a national scope. The company’s main focus, howeaveuld be an

altogether new play. Instead of selling its sendoer-to-door, Zip2

would create a software package that could be @oldewspapers,
which would in turn build their own directories fogal estate, auto
dealers, and classifieds. The newspapers wereuladerstanding
how the Internet would impact their businesses, Zp@’s software

would give them a quick way of getting online withaeeding to

develop all their own technology from scratch. Fsr part, Zip2

could chase bigger prey and get a cut of a natewwmetwork of

listings.

This transition of the business model and the cayisamakeup
would be a seminal moment in Musk’s life. The veatuapitalists
pushed Musk into the role of chief technology ddfiand hired Rich
Sorkin as the company’s CEO. Sorkin had workedratt/e Labs,
a maker of audio equipment, and run the businegsl@@ment group
at the company, where he steered a number of imee$ in Internet
start-ups. Zip2’'s investors saw him as experieraeticlued in to the
Web. While Musk agreed to the arrangement, he cameesent
giving up control of Zip2. “Probably the biggestgret the whole
time | worked with him was that he had made a et the devil
with Mohr Davidow,” said Jim Ambras, the vice pimt of
engineering at Zip2. “Elon didn't have any operaéb
responsibilities, and he wanted to be CEO.”

Ambras had worked at Hewlett-Packard Labs and dgilic
Graphics Inc. and exemplified the high-caliber n&al&ip2 brought
on after the first wave of money arrived. Silicona@hics, a maker
of high-end computers beloved by Hollywood, was flashiest
company of its day and had hoarded the elite get&dicon Valley.
And yet Ambras used the promise of Internet ridloegoach a team
of SGI's smartest engineers over to Zip2. “Our r@dys got a letter



from SGI saying that we were cherry-picking theybest guys,”
Ambras said. “Elon thought that was fantastic.”

While Musk had exceled as a self-taught coderskiits weren't
nearly as polished as those of the new hires. Toely one look at
Zip2’'s code and began rewriting the vast majorifythee software.
Musk bristled at some of their changes, but themdar scientists
needed just a fraction of the lines of code thasMused to get their
jobs done. They had a knack for dividing softwarejgrts into
chunks that could be altered and refined whereaskMeil into the
classic self-taught coder trap of writing what depers call
hairballs—big, monolithic hunks of code that cogld berserk for
mysterious reasons. The engineers also brought @& mefined
working structure and realistic deadlines to thgimeering group.
This was a welcome change from Musk’s approach¢hvhad been
to set overly optimistic deadlines and then tryget engineers to
work nonstop for days on end to meet the goalsydlf asked Elon
how long it would take to do something, there wasgen anything in
his mind that would take more than an hour,” Ambsagl. “We
came to interpret an hour as really taking a daywar and if Elon
ever did say something would take a day, we allofeed week or
two weeks.”

Starting Zip2 and watching it grow imbued Musk wiskelf-
confidence. Terence Beney, one of Musk’s high sthi@nds, came
to California for a visit and noticed the changeMuask’s character
right away. He watched Musk confront a nasty lardilovho had
been giving his mother, who was renting an apartnreritown, a
hard time. “He said, ‘If you're going to bully soome, bully me.’ It
was startling to see him take over the situatidme Tst time | had
seen him he was this geeky, awkward kid who woafdetimes lose
his temper. He was the kid you would pick on toae¢sponse. Now
he was confident and in control.” Musk also begamsciously
trying to manage his criticism of others. “Elonnst someone who
would say, ‘I feel you. | see your point of view,5aid Justine.
“Because he doesn't have that ‘I feel you’ dimensthere were
things that seemed obvious to other people thagnitethat obvious
to him. He had to learn that a twenty-something=ydd shouldn’t



really shoot down the plans of older, senior peapld point out
everything wrong with them. He learned to modifg behavior in
certain ways. | just think he comes at the worlebtigh strategy and
intellect.” The personality tweaks worked with viawy degrees of
success. Musk still tended to drive the young eswyimt mad with his
work demands and blunt criticism. “I remember beimg@ meeting
once brainstorming about a new product—a new-tey” said Doris
Downes, the creative director at Zip2. “Someone @amed about a
technical change that we wanted being impossidtEn Eirned and
said, ‘I don'’t really give a damn what you thinkhd walked out of
the meeting. For Elon, the worth does not exist, and he expects
that attitude from everyone around him.” PeriodjcaWlusk let loose
on the more senior executives as well. “You wowd people come
out of the meetings with this disgusted look onrtfece,” Mohr, the
salesman, said. “You don't get to where Elon is tiyvalways being
a nice guy, and he was just so driven and suramdeif.”

As Musk tried to come to terms with the changesitvestors
had inflicted on Zip2, he did enjoy some of thekseof having big-
money backing. The financiers helped the Musk lmahwith their
visas. They also gave them $30,000 each to buy &éusk and
Kimbal had traded in their dilapidated BMW for daghidated sedan
that they spray-painted with polka dots. Kimbal tgated from that
to a BMW 3 Series, and Musk bought a Jaguar E-T¥ibekept
breaking down, and would arrive at the office oftatbed,” Kimbal

said. “But Elon always thought big.fMisk also got to show off the new
office to his mother, Maye, and Justine. Maye someg sat in on meetings and
came up with the idea of adding a “reverse direstidutton on the Zip2 maps,
which let people flip around their journeys and eshdip becoming a popular

feature on all mapping servicés.

As a bonding exercise one weekend, Musk, Ambréswaother
employees and friends took off for a bike ride tlgl the Saratoga
Gap trail in the Santa Cruz Mountains. Most of tiders had been
training and were accustomed to strenuous sess@nts the
summer’s heat. They set up the mountains at ausif@ce. After an
hour, Russ Rive, Musk’s cousin, reached the top @modeeded to
vomit. Right behind him were the rest of the cyslisThen, fifteen
minutes later, Musk became visible to the groug. fdce had turned



purple, and sweat poured out of him, and he made the top. I
always think back to that ride. He wasn't closeb&ing in the
condition needed for it,” Ambras said. “Anyone elgauld have quit
or walked up their bike. As | watched him climb ttfiaal hundred
feet with suffering all over his face, | thoughtak's Elon. Do or die
but don'’t give up.”

Musk continued to be a ball of energy around thHeefs well.
Ahead of visits by venture capitalists and otherestors, Musk
would rally the troops and instruct them all to get the phone to
create a buzzy atmosphere. He also formed a videmgeam to
participate in competitions around Quake, a firstspn-shooter
game. “We competed in one of the first nationwidarbaments,”
Musk said. “We came in second, and we would haweeco first,
but one of our top players’ machine crashed bechadead pushed
his graphics card too hard. We won a few thousanidrg.”

Zip2 had remarkable success courting newspapeeiNé&w York
Times, Knight Ridder, Hearst Corporation, and other media
properties signed up to its service. Some of thesmpanies
contributed $50 million in additional funding foip2. Services like
Craigslist with its free online classifieds hadtjstarted to appear,
and the newspapers needed some course of actiba.rf@wspapers
knew they were in trouble with the Internet, and idhea was to sign
up as many of them as possible,” Ambras said. “Thented
classifieds and listings for real estate, autoneptand entertainment
and could use us as a platform for all these ordeices.” Zip2
acquired a trademark for its “We Power the Pregsja and the
influx of cash kept Zip2 growing fast. Company hgaakters were
soon so crowded that one desk ended up directliyomt of the
women’s bathroom. In 1997, Zip2 moved into flashienore
spacious digs at 444 Castro Street in Mountain View

It irritated Musk that Zip2 had become a behindsbenes
player to the newspapers. He believed the compamyd coffer
interesting services directly to consumers and eraged the
purchase of the domain name city.com with the hapésirning it
into a consumer destination. But the lure of thedimeompanies’



money kept Sorkin and the board on a conservaiath, @nd they
decided to worry about a consumer push down the roa

In April 1998, Zip2 announced a blockbuster movedtble
down on its strategy. It would merge with its maiompetitor
CitySearch in a deal valued at around $300 millidime new
company would retain the CitySearch name, whilekiBowould
head up the venture. On paper, the union lookey rarch like a
merger of equals. CitySearch had built up an extenset of
directories for cities around the country. It alsppeared to have
strong sales and marketing teams that would conggiethe talented
engineers at Zip2. The merger had been announcte ipress and
seemed inevitable.

The opinions on what happened next vary greathe Blistics
of the situation required the two companies to gercach other’s
books and to figure out which employees would bedfito avoid a
duplication of roles. This process raised some tipres about how
frank CitySearch had been with its financials amatkted some
executives at Zip2 who could see their positionadgdiminished or
erased altogether at the new company. One fachsida Zip2
argued that the deal should be abandoned, whilkirSdemanded
that it go through. Musk, who had been an earlyoadie of the deal,
turned against it. In May 1998, the two companiasceled the
merger, and the press pounced, making a big debeafhaotic bust-
up. Musk urged Zip2’'s board to oust Sorkin and stte him as
CEO of Zip2. The board declined. Instead, Musk lustchairman
title, and Sorkin was replaced by Derek Proudiarergure capitalist
with Mohr Davidow. Sorkin considered Musk’s behawiorough the
whole affair atrocious and later pointed to therd@areaction and
Musk’s demotion as evidence that they felt the savag. “There
was a lot of backlash and finger-pointing,” Proudsaid. “Elon
wanted to be CEO, but | said, ‘This is your firsihgany. Let’s find
an acquirer and make some money, so you can dosgeond, third,
and fourth company.™

With the deal busted, Zip2 found itself in a pregient. It was
losing money. Musk still wanted to go the consumeute, but
Proudian feared that would take too much capitaktrdsoft had



mounted a charge into the same market, and starwith mapping,
real estate, and automotive ideas multiplied. Tip2 2ngineers were
deflated and worried that they might not be ableotdrun the
competition. Then, in February 1999, the PC make&mg@aq
Computer suddenly offered to pay $307 million iskcdor Zip2. “It
was like pennies from heaven,” said Ed Ho, a for#ipR executive.
Zip2's board accepted the offer, and the compamteck out a
restaurant in Palo Alto and threw a huge party. Moavidow had
made back twenty times its original investment, aidsk and
Kimbal had come away with $22 million and $15 roiflj
respectively. Musk never entertained the idea gkisig around at
Compag. “As soon as it was clear the company wbaldold, Elon
was on to his next project,” Proudian said. Froat fhoint on, Musk
would fight to maintain control of his companiesiatay CEO. “We
were overwhelmed and just thought these guys muostvkwhat
they're doing,” Kimbal said. “But they’ didn’t. The was no vision
once they took over. They were investors, and weogowell with
them, but the vision had just disappeared fronctmapany.”

Years later, after he had time to reflect on thp2Zsituation,
Musk realized that he could have handled someesitnations with
employees better. “l had never really run a teararyf sort before,”
Musk said. “I'd never been a sports captain or@aia of anything
or managed a single person. | had to think, Okdgtvare the things
that affect how a team functions. The first obviassumption would
be that other people will behave like you. But thapt true. Even if
they would like to behave like you, they don't nesarily have all
the assumptions or information that you have inrymind. So, if |
know a certain set of things, and | talk to a ebf myself but only
communicate half the information, you can’'t exp#wt the replica
would come to the same conclusion. You have toyputself in a
position where you say, ‘Well, how would this soutw them,
knowing what they know?””

Employees at Zip2 would go home at night, come paoll find
that Musk had changed their work without talking them, and
Musk’s confrontational style did more harm than dotreah, we
had some very good software engineers at Zip2] mean, | could



code way better than them. And I'd just go in amxdtheir fucking
code,” Musk said. “I would be frustrated waiting fineir stuff, so
I’m going to go and fix your code and now it rumgeftimes faster,
you idiot. There was one guy who wrote a quantunthagics
equation, a quantum probability on the board, amdybt it wrong.
I'm like, ‘How can you write that?’ Then | correctat for him. He
hated me after that. Eventually, | realized, OKamight have fixed
that thing but now I've made the person unprodectiv just wasn't
a good way to go about things.”

Musk, the dot-com striver, had been both lucky godd. He had
a decent idea, turned it into a real service, ardecout of the dot-
com tumult with cash in his pockets, which was drethan what
many of his compatriots could say. The process lhesh painful.
Musk had yearned to be a leader, but the peoplendrdim
struggled to see how Musk as the CEO could workfaAsis Musk
was concerned, they were all wrong, and he setiooprtove his point
with what would end up being even more dramatialtes



PAYPAL MAFIA BOSS

THE SALE OF ZIP2 INFUSED ELON MUSK WITH A NEW
BRAND OF CONFIDENCE. Much like the video-game claess

he adored, Musk had leveled up. He had solvedoSili¢alley and

become what everyone at the time wanted to be—acalut
millionaire. His next venture would need to live tg his rapidly

inflating ambition. This left Musk searching for amdustry that had
tons of money and inefficiencies that he and thieerfret could
exploit. Musk began thinking back to his time asiatern at the
Bank of Nova Scotia. His big takeaway from that, jtat bankers
are rich and dumb, now had the feel of a massiyp®ipnity.

During his time working for the head of strategytla bank in
the early 1990s, Musk had been asked to take a Hokhe
company’s third-world debt portfolio. This pool afoney went by
the depressing name of “less-developed country,'dabtl Bank of
Nova Scotia had billions of dollars of it. Counsrithroughout South
America and elsewhere had defaulted in the yeaos, gorcing the
bank to write down some of its debt value. Muslosdwanted him
to dig into the bank’s holdings as a learning ekpent and try to
determine how much the debt was actually worth.

While pursuing this project, Musk stumbled upon wwheemed
like an obvious business opportunity. The Unitedt&t had tried to
help reduce the debt burden of a number of devedppbuntries
through so-called Brady bonds, in which the U.Svegoment
basically backstopped the debt of countries likeaziBr and
Argentina. Musk noticed an arbitrage play. “I cddted the backstop
value, and it was something like fifty cents on tlwdlar, while the
actual debt was trading at twenty-five cents,” Msskd. “This was
like the biggest opportunity ever, and nobody sekioerealize it.”



Musk tried to remain cool and calm as he rang Galdi@achs, one
of the main traders in this market, and probed rmatcabout what he
had seen. He inquired as to how much Brazilian dualght be
available at the 25-cents price. “The guy said, WHmuch do you
want?’ and | came up with some ridiculous numblee tien billion
dollars,” Musk said. When the trader confirmed thas doable,
Musk hung up the phone. “I was thinking that theg ho be fucking
crazy because you could double your money. Evergthias backed
by Uncle Sam. It was a no-brainer.”

Musk had spent the summer earning about fourtediarslcan
hour and getting chewed out for using the executoféee machine,
among other status infractions, and figured his ewnio shine and
make a big bonus had arrived. He sprinted up tbdss’s office and
pitched the opportunity of a lifetime. “You can neakillions of
dollars for free,” he said. His boss told Musk totevup a report,
which soon got passed up to the bank’s CEO, whoptly rejected
the proposal, saying the bank had been burned eaildn and
Argentinian debt before and didn't want to messhwit again. “I
tried to tell them that’s not the point,” Musk sai@he point is that
it's fucking backed by Uncle Sam. It doesn’t matidrat the South
Americans do. You cannot lose unless you thinki& Treasury is
going to default. But they still didn’'t do it, andvas stunned. Later
in life, as | competed against the banks, | woulthikt back to this
moment, and it gave me confidence. All the bankkdswas copy
what everyone else did. If everyone else ran dibady cliff, they'd
run right off a cliff with them. If there was a giapile of gold sitting
in the middle of the room and nobody was pickingupt, they
wouldn’t pick it up, either.”

In the years that followed, Musk considered stgréim Internet
bank and discussed it openly during his internshipPinnacle
Research in 1995. The youthful Musk lectured thengsts about
the inevitable transition coming in finance towardline systems,
but they tried to talk him down, saying that it idbtiakes ages for
Web security to be good enough to win over consambtusk,
though, remained convinced that the finance ingusiuld do with a
major upgrade and that he could have a big infleeme banking



with a relatively small investment. “Money is lovaddwidth,” he
said, during a speech at Stanford University inQ6 describe his
thinking. “You don't need some sort of big infrastture
improvement to do things with it. It's really jusin entry in a
database.”

The actual plan that Musk concocted was beyonddigraa. As
the researchers at Pinnacle had pointed out, pespte barely
comfortable buying books online. They might takeithchances
entering a credit card number but exposing jusr thenk accounts
to the Web was out of the question to many. PahwBat? Musk
wanted to build a full-service financial instituti@nline: a company
that would have savings and checking accounts #sas/érokerage
services and insurance. The technology to buildh suservice was
possible, but navigating the regulatory hell ofatig an online bank
from scratch looked like an intractable problenopimists and an
impossibility to more level heads. This was nohafig out directions
to a pizzeria or putting up a house listing. It wdesaling with
people’s finances, and there would be real repsmeos if the
service did not work as billed.

Undaunted, Musk kicked this new plan into actiofobe Zip2
had even been sold. He chatted up some of theebgsteers at the
company to get a feel for who might be willing ¢anj him in another
venture. Musk also bounced his ideas off some ctstée’d made at
the bank in Canada. In January 1999, with Zip2'arloseeking a
buyer, Musk began to formalize his banking plane Tdeal with
Compaq was announced the next month. And in Mahbsk
incorporated X.com, a finance start-up with a pgmaphic-sounding
name.

It had taken Musk less than a decade to go fromgb&iCanadian
backpacker to becoming a multimillionaire at thee agf twenty-
seven. With his $22 million, he moved from sharany apartment
with three roommates to buying an 1,800-square-fomido and
renovating it. He also bought a $1 million McLaf€h sports car and
a small prop plane and learned to fly. Musk emlitabe newfound
celebrity that he’d earned as part of the dot-coithomaire set. He
let CNN show up at his apartment an®. to film the delivery of



the car. A black eighteen-wheeler pulled up in frohMusk’s place
and then lowered the sleek, sliver vehicle ontostheet, while Musk
stood slack-jawed with his arms folded. “There aigty-two

McLarens in the world, and | will own one of thenmg told CNN.
“Wow, | can't believe it's actually here. That’sgtty wild, man.”

CNN interspersed video of the car delivery withemiews with
Musk. The whole time he looked like a caricatur@aomfengineer who
had made it big. Musk’s hair had started thinniagd he had a
closely cropped cut that accentuated his boyisé. fele wore an all-
too-big brown sport coat and checked his cell phioown his lavish
car, sitting next to his gorgeous girlfriend, Jostiand he seemed
spellbound by his life. Musk rolled out one laugleatich-guy line
after another, talking first about the Zip2 deal-etieiving cash is
cash. | mean, those are just a large number offBa@nklins”—next
about the awesomeness of his life—"There it is,tlgemen, the
fastest car in the world"—and then about his prmdig ambition—
“I could go and buy one of the islands in the Baaamnd turn it into
my personal fiefdom, but | am much more interestedrying to
build and create a new company.” The camera crélamfed Musk
to the X.com offices, where his cocksure delivesg ko another
round of cringe-worthy statements: “I do not fitetipicture of a
banker,” “Raising fifty million dollars is a mattef making a series
of phone calls, and the money is there,” “l thinkc&m could
absolutely be a multibillion-dollar bonanza.”

Musk purchased the McLaren from a seller in Flarglzatching
the car away from Ralph Lauren, who had also imguabout buying
it. Even very wealthy people like Lauren would tetml reserve
something like a McLaren for special events or terasional
Sunday drive. Not Musk. He drove it all around ik Valley and
parked it on the street by the X.com offices. Hiends were
horrified to see such a work of art covered wittd l@roppings or in
the parking lot of a Safeway. One day, Musk e-rdaifellow
McLaren owner Larry Ellison, the billionaire cofaler of the
software maker Oracle, out of the blue to see Wvhated to go race
cars around a track for fun. Jim Clark, anothelidmire who liked
fast things, caught wind of the proposal and tolftiend that he



needed to rush over to the local Ferrari dealerghipuy something
that could compete. Musk had joined the big boysbc“Elon was
super-excited about all of this,” said George Zagha venture
capitalist and close friend of Musk’'s. “He showede nthe
correspondence with Larry.” The next year, whilevidg down Sand
Hill Road to meet with an investor, Musk turnedatériend in the car
and said, “Watch this.” He floored the car, didaad change, spun
out, and hit an embankment, which started the g@nsg in midair
like a Frisbee. The windows and wheels were bloavaniithereens,
and the body of the car damaged. Musk again tungechis
companion and said, “The funny part is it wasnduired.” The two
of them then thumbed a ride to the venture capitaloffice.

To his credit, Musk did not fully buy in to thisgylboy persona.
He actually plowed the majority of the money he endéidbm Zip2
into X.com. There were practical reasons for tl@sision. Investors
catch a break under the tax law if they roll a viedidinto a new
venture within a couple of months. But even bycBiii Valley's
high-risk standards, it was shocking to put so mwhone’s
newfound wealth into something as iffy as an onlwaak. All told,
Musk invested about $12 million into X.com, leavitgm, after
taxes, with $4 million or so for personal use. “Thigart of what
separates Elon from mere mortals,” said Ed Ho, ftmener Zip2
executive, who went on to cofound X.com. “He’s i to take an
insane amount of personal risk. When you do aldeathat, it either
pays off or you end up in a bus shelter somewhere.”

Musk’s decision to invest so much money in X.comk® even
more unusual in hindsight. Much of the point ofrigeia dot-com
success in 1999 was to prove yourself once, stashy ayour
millions, and then use your credentials to talkeotlpeople into
betting their money on your next venture. Musk wocértainly go
on to rely on outside investors, but he put majon #1 the game as
well. So while Musk could be found on televisiotkiag like the rest
of the self-absorbed dot-com schmucks, he behaveck ke a
throwback to Silicon Valley's earlier days, where tfounders of
companies like Intel were wiling to take huge gdesb on
themselves.



Where Zip2 had been a neat, useful idea, X.comthelghromise
of fomenting a major revolution. Musk, for the fiteme, would be
confronting a deep-pocketed, entrenched industag{mn with the
hopes of upending all of the incumbents. Musk &sgan to hone
his trademark style of entering an ultracomplexiress and not
letting the fact that he knew very little about thdustry’s nuances
bother him in the slightest. He had an inkling ttied bankers were
doing finance all wrong and that he could run theifiess better than
everyone else. Musk’s ego and confidence had dtaneading
toward the levels that would inspire some and leatbhers thinking
of him as pompous and unscrupulous. The creatioft@m would
ultimately reveal a great deal about Musk’s cre@tivrelentless
drive, confrontational style, and foibles as a &xad/lusk would also
get another taste of being pushed aside at hisacmmpany and the
pain that accompanies a grand vision left unfeldill

Musk assembled what looked like an all-star crewtéot X.com.
Ho had worked at SGI and Zip2 as an engineer, asdpéers
marveled at his coding and team-management sKilley were
joined by a pair of Canadians with finance experenHarris
Fricker and Christopher Payne. Musk had met Friakenng his
time as an intern at the Bank of Nova Scotia, &edtvo really hit it
off. A Rhodes scholar, Fricker brought the knowlkedd the banking
world’s mechanics that X.com would need. Payne Wwasker’'s
friend from the Canadian finance community. All fomen were
considered cofounders of the company, while Muskrged as the
largest shareholder thanks to his hefty up-fronegtment. X.com
began, like so many Silicon Valley operations, &ibase where the
cofounders began brainstorming, and then moved doe nformal
offices at 394 University Avenue in Palo Alto.

The cofounders were aligned philosophically arothelidea that
the banking industry had fallen behind the timewsitMig a branch
bank to speak with a teller seemed pretty archaw mhat the
Internet had arrived. The rhetoric sounded good, tae four men
were enthused. The only thing stopping them walgyeklusk had a
modicum of banking experience and had resortedutan a book
on the industry to help understand its inner wagkinThe more the



cofounders thought about their plan of attack,tioee they realized
the regulatory issues blocking the creation of atine bank were
insurmountable. “As four and five months went Wdye tonion just

kept unwrapping,” said HoAf one point, the founders thought the easiest
way to solve their problems would just be to buyaak and revamp it. While that
didn’t happen, they did snag a high-profile coriérofrom Bank of America, who

in turn explained, in painful detail, the complést of sourcing loans, transferring

money, and protecting accourts.

From the outset, there were personality clashegedsMusk had
become a budding superstar in Silicon Valley and tie press
fawning over him. This didn’t sit that well with iEker, who'd
moved from Canada and pegged X.com as his chanceake a
mark on the world as a banking whiz. Fricker, adoay to numerous
people, wanted to run X.com and do so in a moreveational
manner. He found Musk’s visionary statements to pghess about
rethinking the entire banking industry silly sinttee company was
struggling to build much of anything. “We were qubmising the
sun, moon, and the stars to the media,” Fricket. S&ilon would say
that this is not a normal business environment, woa have to
suspend normal business thinking. He said, ‘Thera happy-gas
factory up on the hill, and it's pumping stuff inthe Valley.”
Fricker would not be the last person to accuse Mfstverhyping
products and playing the public, although whetles ts a flaw or
one of Musk’s great talents as a businessman fsrugebate.

The squabble between Fricker and Musk came to ekgoasty
end. Just five months after X.com had started,kEridnitiated a
coup. “He said either he takes over as CEO orjhetsgoing to take
everyone from the company and create his own coypausk
said. “I don’'t do well with blackmail. | said, ‘Yoshould go do that.’
So he did.” Musk tried to talk Ho and some of théheo key
engineers into staying, but they sided with Fricked left. Musk
ended up with a shell of a company and a handfullogtl
employees. “After all that went down, | remembaetirgy with Elon
in his office,” said Julie Ankenbrandt, an earlyc&m employee who
stayed. “There were a million laws in place to Bl@omething like
X.com from happening, but Elon didn’t care. He jlesiked at me
and said, ‘I guess we should hire some more pebpiricker disputed



that he yearned to be CEO, saying instead thatttte employees had encouraged
him to take over because of Musk’s struggles ggttiite business off the ground.
Fricker and Musk, once close friends, remain uneaged with each other. “Elon
has his own code of ethics and honor and playg#éme extraordinarily hard,”
Fricker said. “When it comes down to it, for himysiness is war.” According to
Musk, “Harris is very smart, but | don’t think hasa good heart. He had a really
intense desire to be running the show, and he wWattgake the company in
ridiculous directions.” Fricker went on to haveerysuccessful career as CEO of
GMP Capital, a Canadian financial services comp&ayne founded a private

equity firm in Torontd.

Musk had been trying to raise funding for X.com dnaal been
forced to go to venture capitalists and confessttiere wasn’'t much
in the way of a company left. Mike Moritz, a famedestor from
Sequoia Capital, backed the company nonetheledangna bet on
Musk and little else. Musk hit the streets of Sificv/alley once again
and managed to attract engineers with his rahpabches about the
future of Internet banking. Scott Anderson, a youtmmputer
scientist, started on August 1, 1999, just a fewsdster the exodus,
and bought right into the vision. “You look baclkydait was total
insanity,” Anderson said. “We had what amounted tblollywood
movie set of a website. It barely got past the VCs.

Week by week, more engineers arrived and the vibiecame
more real. The company secured a banking licende anutual fund
license and formed a partnership with Barclays. Mgvember,
X.com’'s small software team had created one ofwbed’s first
online banks complete with FDIC insurance to babk bank
accounts and three mutual funds for investors tmsbé. Musk gave
the engineers $100,000 of his own money to conthait testing.
On the night before Thanksgiving in 1999, X.com wivre to the
public. “I was there until twa.M.,” Anderson said. “Then, | went
home to cook Thanksgiving dinner. Elon called nfeva hours later
and asked me to come into the office to relieve esamithe other
engineers. Elon stayed there forty-eight straighirs, making sure
things worked.”

Under Musk’s direction, X.com tried out some ratlibanking
concepts. Customers received a $20 cash cardgusighing up to
use the service and a $10 card for every personréferred. Musk
did away with niggling fees and overdraft penaltiés a very



modern twist, X.com also built a person-to-persayrpent system in
which you could send someone money just by plugtheg e-mail

address into the site. The whole idea was to shifly from slow-

moving banks with their mainframes taking days toocpss
payments and to create a kind of agile bank acoabete you could
move money around with a couple of clicks on a reausan e-mail.
This was revolutionary stuff, and more than 200,p@0ple bought
into it and signed up for X.com within the firstugge of months of
operation.

Soon enough, X.com had a major competitor. A coaplaerainy
kids named Max Levchin and Peter Thiel had beerkingron a
payment system of their own at their start-up dalBonfinity. The
duo actually rented their office space—a glorifisdom closet—
from X.com and were trying to make it possible devners of Palm
Pilot handhelds to swap money via the infrared ort the devices.
Between X.com and Confinity, the small office on idmsity
Avenue had turned into the frenzied epicenter efltiternet finance
revolution. “It was this mass of adolescent men warked so hard,”
Ankenbrandt said. “It stunk so badly in there. haill smell it—
leftover pizza, body odor, and sweat.”

The pleasantries between X.com and Confinity caomentabrupt
end. The Confinity founders moved to an office ddiva street and,
like X.com, began focusing their attention on Well @-mail-based
payments with their service known as PayPal. Thepamies
became locked in a heated battle to match eachrstfleatures and
attract more users, knowing that whoever got biggster would
win. Tens of millions of dollars were spent on paiimns, while
millions more were lost battling hackers who hates® upon the
services as new playgrounds for fraud. “It was ltke Internet
version of making it rain at a strip club,” saidelay Stoppelman, an
X.com engineer who went on to become the CEO op.Y&ou
gave away money as fast as you could.”

The race to win Internet payments gave Musk a ahamcshow
off his quick thinking and work ethic. He kept dewng plans to
counter the advantage PayPal had established diorawsites like
eBay. And he rallied the X.com employees to implentle tactics



as fast as possible using brute-force appeals éo tompetitive
natures. “There really wasn't anything suave abdum,”
Ankenbrandt said. “We all worked twenty hours a ,daypd he
worked twenty-three hours.”

In March 2000, X.com and Confinity finally decided stop
trying to spend each other into oblivion and ta jirces. Confinity
had what looked like the hottest product in Payidlwas paying
out $100,000 a day in awards to new customers aidt dave the
cash reserves to keep going. X.com, by contraithatl plenty of
cash reserves and the more sophisticated bankwmdugts. It took
the lead in setting the merger terms, leaving Maskthe largest
shareholder of the combined company, which would ch#ed
X.com. Shortly after the deal closed, X.com rai$&60 million from
backers including Deutsche Bank and Goldman Saontisbaasted

that it had more than one million customerusk had been pushed out
as CEO of X.com by the company's investors, who te@dra more seasoned
executive to lead the company toward an IPO. IneDdxer 1999, X.com hired Bill
Harris, the former CEO of the financial softwarekeralntuit, as its new chief.
After the merger, many in the company turned onrislahe resigned, and Musk

returned as the CED.

The two companies tried hard to mesh their culturgt® modest
success. Groups of employees from X.com tied tlkemputer
monitors to their desk chairs with power cords aviéd them down
the street to the Confinity offices to work alomgsitheir new
colleagues. But the teams could never quite seeteyye. Musk
kept championing the X.com brand, while most eveeycelse
favored PayPal. More fights broke out over the glesof the
company’s technology infrastructure. The Confinigam led by
Levchin favored moving toward open-source softwike Linux,
while Musk championed Microsoft's data-center saitev as being
more likely to keep productivity high. This squadblohay sound silly
to outsiders, but it was the equivalent of a religi war to the
engineers, many of whom viewed Microsoft as a daatempire
and Linux as the modern software of the people. Tiwamths after
the merger, Thiel resigned and Levchin threatepneddlk out over
the technology rift. Musk was left to run a fra@drcompany.



The technology issues X.com had been facing wodsesethe
computing systems failed to keep up with an explgdicustomer
base. Once a week, the company’s website collapdedt of the
engineers were ordered to start work designingvasystem, which
distracted key technical personnel and left X.coulnerable to
fraud. “We were losing money hand over fist,” s8idppelman. As
X.com became more popular and its transaction velarploded, all
of its problems worsened. There was more fraudré aeere more
fees from banks and credit card companies. There ware
competition from start-ups. X.com lacked a cohesiwsiness model
to offset the losses and turn a profit from the eyt managed.
Roelof Botha, the start-up’s chief financial officand now a
prominent venture capitalist at Sequoia, did notkiMusk provided
the board with a true picture of X.com’s issuesgrAwing number
of other people at the company questioned Muskéssam-making
in the face of all the crises.

What followed was one of the nastiest coups irc&iliValley’s
long, illustrious history of nasty coups. A smaliogp of X.com
employees gathered one night at Fanny & Alexaral@gw-defunct
bar in Palo Alto, and brainstormed about how tohpast Musk.
They decided to sell the board on the idea of Tiglrning as CEO.
Instead of confronting Musk directly with this plathe conspirators
decided to take action behind Musk’s back.

Musk and Justine had been married in January 2008dal been
too busy for a honeymoon. Nine months later, int&aper, they
planned to mix business and pleasure by going foim@ raising trip
and ending it with a honeymoon in Sydney to cabeh@lympics. As
they boarded their flight one night, X.com execesivdelivered
letters of no confidence to X.com’s board. Somehefpeople loyal
to Musk had sensed something was wrong, but it teaslate. “|
went to the office at ten thirty that night, anceeyone was there,”
Ankenbrandt said. “I could not believe it. | amrtigally trying to
call Elon, but he’s on a plane.” By the time heded, Musk had
been replaced by Thiel.

When Musk finally heard what had happened, he hdmrethe
next plane back to Palo Alto. “It was shocking, butill give Elon



this—I thought he handled it pretty well,” Justisaid. For a brief
period, Musk tried to fight back. He urged the lobtr reconsider its
decision. But when it became clear that the compaay already
moved on, Musk relented. “I talked to Moritz andfeav others,”

Musk said. “It wasn't so much that | wanted to bEGCbut more

like, ‘Hey, I think there are some pretty import#énings that need to
happen, and if I'm not CEO, I'm not sure they aceng to happen.’
But then | talked to Max and Peter, and it seenikez they would

make these things happen. So then, | mean, it’'sheend of the
world.”

Many of the X.com employees who had been with Msiske
early on were less than impressed by what had ngopel was
floored by it and angry,” said Stoppelman. “Elonswsort of a rock
star in my view. | was very vocal about how | thbug was bullshit.
But | knew fundamentally that the company was daiuag. It was a
rocket ship, and | wasn'’t going to leave.” Stoppahnthen twenty-
three, went into a conference room and tore intielTdnd Levchin.
“They let me vent it all out, and their reactionsn@art of the reason
| stayed.” Others remained embittered. “It was backled and
cowardly,” said Branden Spikes, a Zip2 and X.congieger. “I
would have been more behind it if Elon had beetihéroom.”

By June 2001, Musk’s influence on the company wading
quickly. That month, Thiel rebranded X.com as PayMask rarely
lets a slight go unpunished. Throughout this ordealvever, he
showed incredible restraint. He embraced the rbleimg an advisor
to the company and kept investing in it, increasing stake as
PayPal's largest shareholder. “You would expectesmme in Elon’s
position to be bitter and vindictive, but he wasn&aid Botha. “He
supported Peter. He was a prince.”

The next few months would end up being key for Msigkture.
The dot-com joyride was coming to a quick end, pedple wanted
to try to cash out in any way possible. When exgestfrom eBay
began approaching PayPal about an acquisitionjnitimation for
most people was to sell and sell fast. Musk anditvldhough, urged
the board to reject a number of offers and holdfoumore money.
PayPal had revenue of about $240 million per yaad, looked like it



might make it as an independent company and gagwdlsk and
Moritz's resistance paid off and then some. In JAG02, eBay
offered $1.5 billion for PayPal, and Musk and tkstrof the board
accepted the deal. Musk netted about $250 millilomfthe sale to
eBay, or $180 million after taxes—enough to makeatwkould turn
out to be his very wild dreams possible.

The PayPal episode was a mixed bag for Musk. Hbigtegtion as
a leader suffered in the aftermath of the deal, thiedmedia turned
on him in earnest for the first time. Eric Jacksan,early Confinity
employee, wrotd he PayPal Wars: Battles with eBay, the Media, the
Mafia, and the Rest of Planet Earih 2004 and recounted the
company’s tumultuous journey. The book painted Musk an
egomaniacal, stubborn jerk, making wrong decisiangvery turn,
and portrayed Thiel and Levchin as heroic geniugafieywag, the
technology industry gossip site, piled on as wall &urned bashing
Musk into one of its pet projects. The criticism®w to the point
that people started wondering aloud whether ok counted as
a true cofounder of PayPal or had just ridden Thiebattails to a
magical payday. The tone of the book along with biteeg posts
goaded Musk in 2007 into writing a 2,200-word edn@aiValleywag
meant to set the record straight with his versibevents.

In the e-mail, Musk let his literary flair loosedagave the public
a direct look at his combative side. He describadkson as “a
sycophantic jackass” and “one notch above an ifiterno had little
insight into the high-level goings-on at the compatSince Eric
worships Peter, the outcome was obvious—Peter solikel Mel
Gibson inBraveheartand my role is somewhere between negligible
and a bad seed,” Musk wrote. Musk then detaile@rsegasons why
he deserved cofounder status of PayPal, includisgrdie as its
largest shareholder, the hiring of a lot of the talpnt, the creation of
a number of the company’s most successful busiidess, and his
time as CEO when the company went from sixty teessvhundred
employees.

Almost everyone | interviewed from the PayPal ddganed
toward agreeing with Musk’s overall assessment.yTsaid that
Jackson’s account bordered on fantasy when it danezlebrating



the Confinity team over Musk and the X.com teanhéfie are a lot
of PayPal people that suffer from warped memorisaid Botha.

But these same people reached another consengursy $hat
Musk had mishandled the branding, technology itfuature, and
fraud situations. “I think it would have killed th@ompany if Elon
had stayed on as CEO for six more months,” saich&otThe
mistakes Elon was making at the time were amplifyime risk of the
business.” (For more on Musk’s take on the PayRsrsg; see
Appendix 2.)

The suggestions that Musk did not count as a “taegdunder of
PayPal seem asinine in retrospect. Thiel, Levcaml other PayPal
executives have said as much in the years sinceBag deal closed.
The only useful thing such criticisms produced were bombastic
counteroffensives from Musk, which revealed toucbemsecurity
and the seriousness with which Musk insists thathiktorical record
reflect his take on events. “He comes from the stbd thought in
the public relations world that you let no inacaygo uncorrected,”
said Vince Sollitto, the former communications ¢haée PayPal. “It
sets a precedent, and you should fight every ogplafe comma
tooth and nail. He takes things very personally asdally seeks
war.”

The stronger critique of Musk during this periodhig life was
that he had succeeded to a large degree despiselhiusk’s traits
as a confrontational know-it-all and his abundagt ereated deep,
lasting fractures within his companies. While Mwesinsciously tried
to temper his behavior, these efforts were not ghaiw win over
investors and more experienced executives. At Bqih and PayPal,
the companies’ boards came to the conclusion thegkMvas not yet
CEO material. It can also be argued that Musk hedoime a
hyperbolic huckster, who overreached and overs@dcbmpanies’
technology. Musk’s biggest detractors have made odllthese
arguments either in public or private and a halletoor so of them
said far worse things to me about his character aations,
describing Musk as unethical in business and vgiouth his
personal attacks. Almost universally, these pea@ee unwilling to
go on the record with their comments, claiming & afraid Musk



would pursue litigation against them or ruin thaibility to do
business.

These criticisms must be weighed against Musk’sktr@cord.
He demonstrated an innate ability to read peopl t@chnology
trends at the inception of the consumer Web. Wileers tried to
wrap their heads around the Internet’'s implicatiodMusk had
already set off on a purposeful plan of attack eHeisioned many of
the early pieces of technology—directories, mapies shat focused
on vertical markets—that would become mainstaystlmn Web.
Then, just as people became comfortable with buyimiggs from
Amazon.com and eBay, Musk made the great leap foria full-
fledged Internet banking. He would bring standaidaricial
instruments online and then modernize the indusitih a host of
new concepts. He exhibited a deep insight into humaure that
helped his companies pull off exceptional marketitechnology,
and financial feats. Musk was already playing thi#epreneur game
at the highest level and working the press andsiors like few
others could. Did he hype things up and rub petiewrong way?
Absolutely—and with spectacular results.

Based in large part on Musk’s guidance, PayPaligedvthe
bursting of the dot-com bubble, became the firsickbuster IPO
after the 9/11 attacks, and then sold to eBay fioasironomical sum
while the rest of the technology industry was mirneda dramatic
downturn. It was nearly impossible to survive ligine@ emerge as a
winner in the midst of such a mess.

PayPal also came to represent one of the greassinblages of
business and engineering talent in Silicon Vallesgdny. Both Musk
and Thiel had a keen eye for young, brilliant eegits. The founders
of start-ups as varied as YouTube, Palantir Tedygies, and Yelp
all worked at PayPal. Another set of people—inaigdiReid
Hoffman, Thiel, and Botha—emerged as some of tlohn@ogy
industry’s top investors. PayPal staff pioneerethiegues in fighting
online fraud that have formed the basis of softweaed by the CIA
and FBI to track terrorists and of software usedhgyworld’s largest
banks to combat crime. This collection of supeghiriemployees
has become known as the PayPal Mafia—more or hessurrent



ruling class of Silicon Valley—and Musk is its madstmous and
successful member.

Hindsight also continues to favor Musk’s unbridladion over
the more cautious pragmatism of executives at Aip? PayPal. Had
it chased consumers as Musk urged, Zip2 may hasedenp as a
blockbuster mapping and review service. As for Rayéh argument
can still be made that the investors sold out &rtyeand should have
listened more to Musk’s demands to remain indepemndgy 2014,
PayPal had amassed 153 million users and was vatugddse to $32
billion as a stand-alone company. A flood of paytmamd banking
start-ups have appeared as well—Square, Stripe, Samgple, to
name three among the S’s—that have looked to Ifuifiich of the
original X.com vision.

If X.com’s board had been a bit more patient withdl there’s
good reason to believe he would have succeededdeiivery of the
“online bank to rule them all” that he had set ttreate. History
has demonstrated that while Musk’s goals can sa@lsaird in the
moment, he certainly believes in them and, wheemenough time,
tends to achieve them. “He always works from a edéfht
understanding of reality than the rest of us,” Amk@ndt said. “He
is just different than the rest of us.”

While navigating the business tumult of Zip2 and/fRad, Musk
found a moment of peace in his personal life. Hsfeent years
courting Justine Wilson from afar, flying her owr fvisits on the
weekends. For a long time, his oppressive hoursheadoommates
put a crimp on the relationship. But the Zip2 slakeMusk buy a
place of his own and pay a bit more attention tstida. Like any
couple, they had their ups and downs, but thatipasd young love
remained. “We fought a lot, but when we weren’tifigg, there was
a deep sense of compassion—a bond,” Justine saacduple had
been sparring for a few days about phone callangukept getting
from an ex-boyfriend—"Elon didn't like that"—and tiaa major spat
while walking near the X.com offices. “I remembhinking it was a
lot of drama, and that if | was going to put uphnit, we might as
well be married. | told him he should just propdaseme,” Justine
said. It took Musk a few minutes to cool down ahdrt he did just



that, proposing on the spot. A few days later, aemchivalrous
Musk returned to the sidewalk, got down on bendeeéek and
presented Justine with a ring.

Justine knew all about Musk’s grim childhood and thtense
range of emotions he could exhibit. Her romanticssalities
overrode any trepidation she might have had abloeget parts of
Musk’s history and character and centered insteadhi® strength.
Musk often talked fondly about Alexander the Graaid Justine saw
him as her own conquering hero. “He wasn't afraid o
responsibility,” she said. “He didn’t run from tigs. He wanted to
get married and have kids early on.” Musk also exud confidence
and passion that made Justine think life with hiouild always be
okay. “Money is not his motivation, and, quite fkan | think it just
happens for him,” Justine said. “It's just theree Knows he can
generate it.”

At their wedding reception, Justine encounteredotier side of
the conquering hero. Musk pulled Justine close evthiey danced,
and informed her, “I am the alpha in this relatlops’
[http://mww.marieclaire.com/sex-love/relationshigtigs/millionaire-starter-wife
Two months later, Justine signed a postnuptialnttrel agreement
that would come back to haunt her and entered amcenduring
power struggle. She described the situation yesies in an article
for Marie Claire, writing, “He was constantly remarking on the ways
he found me lacking. ‘I am your wife,” | told hinepeatedly, ‘not
your employee.’ ‘If you were my employee,” he spidt as often, ‘|
would fire you.™

The newlyweds were not helped by the drama at X.ddmy'd
put off their honeymoon and then had it derailedhH®ycoup. It took
until late December 2000 for things to calm dowowgh for Musk
to take his first vacation in years. He arranged@week trip, with
the first part taking place in Brazil and the setam South Africa at
a game reserve near the Mozambique border. Whidrina, Musk
contracted the most virulent version of malaria-eifsdrum
malaria—which accounts for the vast majority of ane deaths.

Musk returned to California in January, which isemtthe illness
took hold. He started to get sick and was bedriddera few days




before Justine took him to a doctor who then omdiehat Musk be

rushed in an ambulance to Sequoia Hospital in Redw@ity. After
feeling ill for a few days, Musk went to Stanforadiital and informed them that
he’'d been in a malaria zone, although the doctoutdcnot find the parasite during
tests. The doctors performed a spinal tap and dseghhim with viral meningitis.
“I may very well have also had that, and they tdame for it, and it did get
better,” Musk said. The doctors discharged Musknfrine hospital and warned
him that some symptoms would recur. “| startedifigebad a few days later, and it
got progressively worse,” Musk said. “Eventuallycduldn’t walk. It was like,
‘Okay, this is even worse than the first time.”stloe took Musk to a general
practitioner in a cab, and he lay on the floor leé¢ doctor’s office. “I was so
dehydrated that she couldn’t take my vitals,” Musskid. The doctor called an
ambulance, which transported Musk to Sequoia Halspit Redwood City with
IVs in both arms. Musk faced another misdiagnoskis-time of the type of
malaria. The doctors declined to give Musk a mggressive treatment that came

with nasty side effects including heart palpitasicand organ failuré.Doctors
there misdiagnosed and mistreated his conditiomhéo point that
Musk was near death. “Then, there happened to geyavisiting

from another hospital who had seen a lot more naatases,” Musk
said. He spied Musk’'s blood work in the lab and eved an
immediate maximum dosage of doxycycline, an artbioThe

doctor told Musk that if he had turned up a dagrathe medicine
likely would no longer have been effective.

Musk spent ten agonizing days in the intensive caré The
experience shocked Justine. “He’s built like a taskhe said. “He
has a level of stamina and an ability to deal Wetlels of stress that
I've never seen in anyone else. To see him laidlikevthat in total
misery was like a visit to an alternate univerdé.took Musk six
months to recover. He lost forty-five pounds ouss tourse of the
iliness and had a closet full of clothes that nogler fit. “I came very
close to dying,” Musk said. “That’s my lesson fakihg a vacation:
vacations will kill you.”



MICE IN SPACE

ELON MUSK TURNED THIRTY IN JUNE 2001, and the birtag
hit him hard. “I'm no longer a child prodigy,” heltl Justine, only
half joking. That same month X.com officially chauhits name to
PayPal, providing a harsh reminder that the comphag been
ripped away from Musk and given to someone elseitto The start-
up life, which Musk described as akin to “eatingsyl and staring
into the abyss,”The investor Bill Lee, one of Musk’s close friendsiginated
this phrasg.had gotten old and so had Silicon Valley. It fide Musk
was living inside a trade show where everyone wwrke the
technology industry and talked all the time abaunding, IPOs, and
chasing big paydays. People liked to brag abouttaey hours they
worked, and Justine would just laugh, knowing Minsld lived a
more extreme version of the Silicon Valley lifestyhan they could
imagine. “l had friends who complained that theirsbands came
home at seven or eight,” she said. “Elon would cdvomne at eleven
and work some more. People didn't always get toefgge he made
in order to be where he was.”

The idea of escaping this incredibly lucrative nate started to
grow more and more appealing. Musk’s entire lifel leeen about
chasing a bigger stage, and Palo Alto seemed nigralstepping-
stone than a final destination. The couple dectdeahove south and
begin their family and the next chapter of theies in Los Angeles.

“There’s an element to him that likes the style #melexcitement
and color of a place like L.A.,” said Justine. “Blbkes to be where
the action is.” A small group of Musk’s friends wielt similarly
had also decamped to Los Angeles for what would lagld couple
of years.



It wasn't just Los Angeles’s glitz and grandeur ttladtracted
Musk. It was also the call of space. After beinghped out of PayPal,
Musk had started to revisit his childhood fantassesund rocket
ships and space travel and to think that he migiveha greater
calling than creating Internet services. The changehis attitude
and thinking soon became obvious to his friendsluging a group
of PayPal executives who had gathered in Las Vegasveekend to
celebrate the company’s success. “We're all hanging in this
cabana at the Hard Rock Cafe, and Elon is therdimgasome
obscure Soviet rocket manual that was all moldy laoéted like it
had been bought on eBay,” said Kevin Hartz, anye&hyPal
investor. “He was studying it and talking openlyabspace travel
and changing the world.”

Musk had picked Los Angeles with intent. It gavetaccess to
space or at least the space industry. Southerrfo@adi's mild,
consistent weather had made it a favored city ef abronautics
industry since the 1920s, when the Lockheed AitaCafmpany set
up shop in Hollywood. Howard Hughes, the U.S. Aarée, NASA,
Boeing, and myriad other people and organizatiange tperformed
much of their manufacturing and cutting-edge expentation in
and around Los Angeles. Today the city remains mtab for the
military’s aeronautics work and commercial activitihile Musk
didn’t know exactly what he wanted to do in spdue realized that
just by being in Los Angeles he would be surrounoedhe world’s
top aeronautics thinkers. They could help him eefamy ideas, and
there would be plenty of recruits to join his ne&hture.

Musk’s first interactions with the aeronautics coamity were
with an eclectic collection of space enthusiastgmivers of a
nonprofit group called the Mars Society. Dedicaieexploring and
settling the Red Planet, the Mars Society planmetdld a fund-
raiser in mid-2001. The $500-per-plate event waske place at the
house of one of the well-off Mars Society membars] invitations
to the usual characters had been mailed out. Whahed Robert
Zubrin, the head of the group, was the reply framsone named
Elon Musk, whom no one could remember inviting. “tleve us a
check for five thousand dollars,” Zubrin said. “Thmade everyone



take notice.” Zubrin began researching Musk, deitezth he was
rich, and invited him for coffee ahead of the dmri¢ wanted to

make sure he knew the projects we had under wahtid said. He

proceeded to regale Musk with tales of the reseeeaker the society
had built in the Arctic to mimic the tough condit®of Mars and the
experiments they had been running for somethirigat#éthe Translife
Mission, in which there would be a spinning capsuleiting Earth

that was piloted by a crew of mice. “It would spangive them one-
third gravity—the same you would have on Mars—amelytwould

live there and reproduce,” Zubrin told Musk.

When it was time for dinner, Zubrin placed Muskls VIP table
next to himself, the director and space buff JaGameron, and
Carol Stoker, a planetary scientist for NASA witlideep interest in
Mars. “Elon is so youthful-looking and at that tirhe looked like a
little boy,” Stoker said. “Cameron was chatting ham right away to
invest in his next movie, and Zubrin was tryingget him to make a
big donation to the Mars Society.” In return fonrge hounded for
cash, Musk probed about for ideas and contactkeB8sohusband
was an aerospace engineer at NASA working on aepnior an
airplane that would glide over Mars looking for eatMusk loved
that. “He was much more intense than some of theerot
millionaires,” Zubrin said. “He didn’'t know a lobaut space, but he
had a scientific mind. He wanted to know exactlyawtvas being
planned in regards to Mars and what the signifieanould be.”
Musk took to the Mars Society right away and joinedboard of
directors. He donated another $100,000 to fundseareh station in
the desert as well.

Musk’s friends were not entirely sure what to makéis mental
state. He'd lost a tremendous amount of weighttiinghoff malaria
and looked almost skeletal. With little promptindusk would start
expounding on his desire to do something meaningitil his life—
something lasting. His next move had to be eitimesolar or in
space. “He said, ‘The logical thing to happen nexsplar, but | can't
figure out how to make any money out of it,” s&@orge Zachary,
the investor and close friend of Musk’s, recallendunch date at the
time. “Then he started talking about space, anabught he meant



office space like a real estate play.” Musk haduaky started
thinking bigger than the Mars Society. Rather tkand a few mice
into Earth’s orbit, Musk wanted to send them to 84&8ome very
rough calculations done at the time suggestedthieajourney would
cost $15 million. “He asked if | thought that waszy,” Zachary
said. “l asked, ‘Do the mice come back? Becaudégelf don’t, yeah,
most people will think that’s crazy.” As it turnezlt, the mice were
not only meant to go to Mars and come back but \ase meant to
procreate along the way, during a journey that wdake months.
Jeff Skoll, another one of Musk’s friends who maadortune at
eBay, pointed out that the fornicating mice woudebeh a hell of a lot
of cheese and bought Musk a giant wheel of Le Bmua type of
Gruyeére.

Musk did not mind becoming the butt of cheese joRdé® more
he thought about space, the more important itsoeapbn seemed to
him. He felt as if the public had lost some ofatsbition and hope
for the future. The average person might see spaglration as a
waste of time and effort and rib him for talkingoaibthe subject, but
Musk thought about interplanetary travel in a veaynest way. He
wanted to inspire the masses and reinvigorate tpasgsion for
science, conquest, and the promise of technology.

His fears that mankind had lost much of its will pash the
boundaries were reinforced one day when Musk werhé NASA
website. He’d expected to find a detailed planefigploring Mars and
instead found bupkis. “At first | thought, jeez, yba I'm just
looking in the wrong place,” Musk once tdldired. “Why was there
no plan, no schedule? There was nothing. It seetrezl.” Musk
believed that the very idea of America was intemeg with
humanity’s desire to explore. He found it sad ttieg American
agency tasked with doing audacious things in spexck exploring
new frontiers as its mission seemed to have nm&erinterest in
investigating Mars at all. The spirit of Manifesefiny had been
deflated or maybe even come to a depressing eddhandly anyone
seemed to care.

Like so many quests to revitalize America’s sou &#ning hope
to all of mankind, Musk’s journey began in a hatehference room.



By this time, Musk had built up a decent networlkcohtacts in the
space industry, and he brought the best of theetlieg at a series of
salons—sometimes at the Renaissance hotel at tkeAngeles
airport and sometimes at the Sheraton hotel in Rédtm Musk had
no formal business plan for these people to debwenostly wanted
them to help him develop the mice-to-Mars ideatdeast to come
up with something comparable. Musk hoped to hiagrand gesture
for mankind—some type of event that would capture world’'s
attention, get people thinking about Mars againd &ave them
reflect on man’s potential. The scientists and hanes at the
meetings were to figure out a spectacle that wdaddtechnically
feasible at a price tag of approximately $20 millidlusk resigned
from his position as a director of the Mars Socetg announced his
own organization—the Life to Mars Foundation.

The collection of talent attending these session2001 was
impressive. Scientists showed up from NASA’s JebpRlsion
Laboratory, or JPL. James Cameron appeared, lendmge
celebrity to the affair. Also attending was Michd&atiffin, whose
academic credentials were spectacular and includiegiees in
aerospace engineering, electrical engineeringl engineering, and
applied physics. Griffin had worked for the CIA’€nture capital
arm called In-Q-Tel, at NASA, and at JPL and was ja the process
of leaving Orbital Sciences Corporation, a makersatellites and
spacecraft, where he had been chief technicalesthad the general
manager of the space systems group. It could bheedrthat no one
on the planet knew more about the realities ofirggtthings into
space than Griffin, and he was working for Muskspace thinker in
chief. (Four years later, in 2005, Griffin took 0aes head of NASA.)

The experts were thrilled to have another rich gppear who
was willing to fund something interesting in spadéey happily
debated the merits and feasibility of sending wgerts and watching
them hump. But, as the discussion wore on, a censestarted to
build around pursuing a different project—somethaadled “Mars
Oasis.” Under this plan, Musk would buy a rocked ase it to shoot
what amounted to a robotic greenhouse to Mars. Aumrof
researchers had already been working on a spadg-rg@wth



chamber for plants. The idea was to modify themdtre, so that it
could open up briefly and suck in some of the Martiegolith, or
soil, and then use it to grow a plant, which woaldurn produce the
first oxygen on Mars. Much to Musk’s liking, thigw plan seemed
both ostentatious and feasible.

Musk wanted the structure to have a window and ateaend a
video feedback to Earth, so that people could wétehplant grow.
The group also talked about sending out kits toestts around the
country who would grow their own plants simultansiyuand take
notice, for example, that the Martian plant couldvg twice as high
as its Earth-bound counterpart in the same amottime. “This
concept had been floating around in various foronsafwhile,” said
Dave Bearden, a space industry veteran who attetidectheetings.
“It would be, yes, there is life on Mars, and we puhere. The hope
was that it might turn on a light for thousandskais that this place
is not that hostile. Then they might start thinkihgaybe we should
go there.” Musk’s enthusiasm for the idea startedinspire the
group, many of whom had grown cynical about anghmovel
happening in space again. “He’s a very smart, deren guy with a
huge ego,” Bearden said. “At one point someone imead that he
might becomelime magazine’s Man of the Year, and you could see
him light up. He has this belief that he is the gtho can change the
world.”

The main thing troubling the space experts was Réubkdget.
Following the salons, it seemed like Musk wanted dpend
somewhere between $20 million and $30 million oa $hunt, and
everyone knew that the cost of a rocket launchealwvould eat up
that money and then some. “In my mind, you needex Hundred
million dollars to do it right,” Bearden said. “Buyteople were
reluctant to bring too much reality into the siiaattoo early and just
get the whole idea killed.” Then there were the Bnse engineering
challenges that would need solving. “To have aviigdow on this
thing was a real thermal problem,” Bearden saidouYcould not
keep the container warm enough to keep anything.alScooping
Martian soil into the structure seemed not onlydhardo physically
but also like a flat-out bad idea since the regokibuld be toxic. For



a while, the scientists debated growing the plara nutrient-rich gel
instead, but that felt like cheating and like itgimi undermine the
whole point of the endeavor. Even the optimisticnmeats were
awash in unknowns. One scientist found some veijiert mustard
seeds and thought they could possibly surviveadteversion of the
Martian soil. “There was a pretty big downside hetplant didn’t
survive,” Bearden said. “You have this dead gardanMars that

ends up giving off the opposite of the intendeat@ff Avhen Zubrin
and some of the other Mars buffs heard of Musk&pproject, they were upset.
“It didn’t make any sense,” Zubrin said. “It waparely symbolic thing to do, and
the second they opened that door, millions of niesowould escape and plague

all of NASA's contamination protocold.”

Musk never flinched. He turned some of the voluntbekers
into consultants, and put them to work on the phaathine’s design.
He also plotted a trip to Russia to find out exadtbw much a
launch would cost. Musk intended to buy a refurbish
intercontinental ballistic missile, or ICBM, fronté Russians and
use that as his launch vehicle. For help with thiask reached out
to Jim Cantrell, an unusual fellow who had doneia of classified
and unclassified work for the United States anceiotiovernments.
Among other claims to fame, Cantrell had been atias espionage
and placed under house arrest in 1996 by the Rissafter a satellite
deal went awry. “After a couple of weeks, Al Gorada some calls,
and it got worked out,” Cantrell said. “I didn’t waanything to do
with the Russians again—ever.” Musk had other ideas

Cantrell was driving his convertible on a hot Jevening in Utah
when a call came in. “This guy in a funny accend,s& really need
to talk to you. | am a billionaire. | am going téad a space
program.” Cantrell could not hear Musk well—he tight his name
was lan Musk—and said he would call back once hehgme. The
two men didn’t exactly trust each other at the eutslusk refused to
give Cantrell his cell phone number and made thiefrcan his fax
machine. Cantrell found Musk both intriguing antitab eager. “He
asked if there was an airport near me and if | ¢ouéet the next
day,” Cantrell said. “My red flags started goind.’'bfearing one of
his enemies was trying to orchestrate an elabsettg, Cantrell told
Musk to meet him at the Salt Lake City airport, vehbe would rent



a conference room near the Delta lounge. “| wahiedto meet me
behind security so he couldn’t pack a gun,” Cahsaid. When the
meeting finally took place, Musk and Cantrell hibff. Musk rolled
out his “humans need to become a multiplanetargispt speech,
and Cantrell said that if Musk was really seriols'd be willing to
go to Russia—again—and help buy a rocket.

In late October 2001, Musk, Cantrell, and Adeo Rddsisk’'s
friend from college, boarded a commercial flightMoscow. Ressi
had been playing the role of Musk’s guardian agthdy to ascertain
whether his best friend had started to lose hisdm@ompilation
videos of rockets exploding were made, and intdioas were held
with Musk’s friends trying to talk him out of wast his money.
While these measures failed, Adeo went along tosidu® try to
contain Musk as best as he could. “Adeo would calto the side
and say, ‘What Elon is doing is insane. A philaofhc gesture?
That's crazy,” Cantrell said. “He was seriously nied but was
down with the trip.” And why not? The men were hegdo Russia
at the height of its freewheeling post-Soviet daygen rich guys
could apparently buy space missiles on the opekehar

Team Musk would grow to include Mike Griffin, andest with

the Russians three times over a period of four h®ntost of the
stories written about Musk that touch on this pisay he went to Moscow three
times. According to Cantrell’s detailed recordss i8 not the case. Musk met with
the Russians twice in Moscow, and once in Pasad&sidornia. He also met with
Arianespace in Paris, and in London with Surre\elBt¢ Technology Ltd., which

Musk considered buying. The group set up a few meetings with
companies like NPO Lavochkin, which had made prab&snded
for Mars and Venus for the Russian Federal Spacené&yg and
Kosmotras, a commercial rocket launcher. The appants all
seemed to go the same way, following Russian detortihe
Russians, who often skip breakfast, would ask tetnasound 11
AM. at their offices for an early lunch. Then therewd be small
talk for an hour or more as the meeting attendeelseg over a
spread of sandwiches, sausages, and, of courdea.vAtdsome point
during this process, Griffin usually started toeldss patience. “He
suffers fools very poorly,” Cantrell said. “He’sdking around and
wondering when we’re going to get down to fuckingsibess.” The



answer was not soon. After lunch came a lengthyksmoand
coffee-drinking period. Once all of the tables wereared, the
Russian in charge would turn to Musk and ask, “Whkat you're
interested in buying?” The big windup may not hawe¢hered Musk
as much if the Russians had taken him more seyiotidhey looked
at us like we were not credible people,” Cantralds“One of their
chief designers spit on me and Elon because hahttave were full
of shit.”

The most intense meeting occurred in an ornatelecksgl,
prerevolutionary building near downtown Moscow. Maelka shots
started—“To space!” “To America!”—while Musk sat o#$20
million, which he hoped would be enough to buy ¢hf€BMs that
could be retooled to go to space. Buzzed from theka, Musk
asked point-blank how much a missile would coste Taply: $8
million each. Musk countered, offering $8 millioor ftwo. “They sat
there and looked at him,” Cantrell said. “And sa@mething like,
‘Young boy. No.” They also intimated that he didriave the
money.” At this point, Musk had decided the Russiarere either
not serious about doing business or determinedatd @ dot-com
millionaire from as much of his money as possible. stormed out
of the meeting.

The Team Musk mood could not have been worse. # near
the end of February 2002, and they went outsidkaiba cab and
drove straight to the airport surrounded by theasaad dreck of the
Moscow winter. Inside the cab, no one talked. Mbhski come to
Russia filled with optimism about putting on a dreshow for
mankind and was now leaving exasperated and digaepo by
human nature. The Russians were the only ones naitkets that
could possibly fit within Musk’s budget. “It was lang drive,”
Cantrell said. “We sat there in silence looking theé Russian
peasants shopping in the snow.” The somber mogered all the
way to the plane, until the drink cart arrived. ‘Yalways feel
particularly good when the wheels lift off in Mosed Cantrell said.
“It's like, ‘My God. | made it.” So, Griffin and Igot drinks and
clinked our glasses.” Musk sat in the row in frohthem, typing on
his computer. “We're thinking, Fucking nerd. Whainche be doing



now?” At which point Musk wheeled around and flatha
spreadsheet he’d created. “Hey, guys,” he saithifikk we can build
this rocket ourselves.”

Griffin and Cantrell had downed a couple of drirdysthis time
and were too deflated to entertain a fantasy. THm=w all too well
the stories of gung-ho millionaires who thoughtytloeuld conquer
space only to lose their fortunes. Just the yetmréeAndrew Beal, a
real estate and finance whiz in Texas, folded Br®gpace company
after having poured millions into a massive tede.si'We're
thinking, Yeah, you and whose fucking army,” Calhtsaid. “But,
Elon says, ‘No, I'm serious. | have this spreadshieklusk passed
his laptop over to Griffin and Cantrell, and thegree dumbfounded.
The document detailed the costs of the materia¢sied to build,
assemble, and launch a rocket. According to Musélsulations, he
could undercut existing launch companies by bugdan modest-
sized rocket that would cater to a part of the mathat specialized
in carrying smaller satellites and research payoid space. The
spreadsheet also laid out the hypothetical perfoce&haracteristics
of the rocket in fairly impressive detail. “I saié&lon, where did you
get this?”” Cantrell said.

Musk had spent months studying the aerospace mydast the
physics behind it. From Cantrell and others, heddrdwed Rocket
Propulsion Elements, Fundamentals of Astrodynamies)d
Aerothermodynamics of Gas Turbine and Rocket Psipulalong
with several more seminal texts. Musk had revetoelis childhood
state as a devourer of information and had emergach this
meditative process with the realization that roslauld and should
be made much cheaper than what the Russians wierengf Forget
the mice. Forget the plant with its own video fegwing—or
possibly dying—on Mars. Musk would inspire peopethink about
exploring space again by making it cheaper to exmpace.

As word traveled around the space community abousktis
plans, there was a collective ho-hum. People likérin had seen
this show many times before. “There was a stringilbbnaires that
got sold a good story by an engineer,” Zubrin s&tbmbine my
brains and your money, and we can build a rockegt ttat will be



profitable and open up the space frontier. Theiéschsually ended
up spending the rich guy’'s money for two years, treh the rich
guy gets bored and shuts the thing down. With Ederyyone gave a
sigh and said, ‘Oh well. He could have spent teltianidollars to
send up the mice, but instead he’ll spend hundoédsillions and
probably fail like all the others that proceedemh.Hi

While well aware of the risks tied to starting &ket company,
Musk had at least one reason to think he mighteaevhere others
had failed. That reason’s name was Tom Mueller.

Mueller grew up the son of a logger in the tidyHddaown of St.
Maries, where he developed a reputation as an dddihile the
rest of the kids were outside exploring the woodwinter, Mueller
stayed warm in the library reading books or watgl8tar Trekat his
house. He also tinkered. Walking to grade schoel day, Mueller
discovered a smashed clock in an alley and turhddto a pet
project. Each day, he fixed some part of the cloekgear, a
spring—until he got it working. A similar thing hpgned with the
family’s lawn mower, which Mueller disassembled @fieernoon on
the front lawn for fun. “My dad came home and wasr&ad because
he thought he’d have to buy a new mower,” Muellds“But | put
it back together, and it ran.” Mueller then gotcétwn rockets. He
started buying mail order kits and following thetnuctions to build
small rockets. Rather quickly, Mueller graduatectémstructing his
own devices. At the age of twelve, he crafted a kngqr space
shuttle that could be attached to a rocket, senintgpthe air, and
then glide back to the ground. For a science pt@amuple of years
later, Mueller borrowed his dad’s oxyacetylene weddequipment to
make a rocket engine prototype. Mueller cooled tewice by
placing it upside down in a coffee can full of waté€l could run it
like that all day long"—and invented equally creatiways to
measure its performance. The machine was good arfoud/ueller
to win a couple of regional science fair competii@nd end up at an
international event. “That’s where | promptly goy rass kicked,”
Mueller said.

Tall, lanky, and with a rectangular face, Muelleran easygoing
sort who muddled through college for a bit, teaghirs friends how



to make smoke bombs, and then eventually settlach@md did well
as a mechanical engineering student. Fresh ouiliege, he worked
for Hughes Aircraft on satellites—“It wasn’t rocketbut it was
close™—and then went to TRW Space & Electronicsvds the latter
half of the 1980s, and Ronald Reagan’s Star Wavgrpm had the
space gearheads dreaming about kinetic weaponsalarsbrts of
mayhem. At TRW, Mueller experimented with crazy dgpof

propellants and oversaw the development of the eoyip TR-106
engine, a giant machine fueled by liquid oxygen apdrogen. As a
hobby, Mueller hung out with a couple hundred ammatecketry

buffs in the Reaction Research Society, a groumdalr in 1943 to
encourage the building and firing of rockets. Omr theekends,
Mueller traveled out to the Mojave Desert with tbther RRS
members to push the limits of amateur machines.llBtugas one of
the club’s standouts, able to build things thatakly worked, and
could experiment with some of the more radical epts that were
quashed by his conservative bosses at TRW. His rangw
achievement was an eighty-pound engine that cauldyze thirteen
thousand pounds of thrust and earned accoladeheasvorld’'s

largest liquid-fuel rocket engine built by an amaté| still keep the
rockets hanging in my garage,” Mueller said.

In January 2002, Mueller was hanging out in the ksbop of
John Garvey, who had left a job at the aerospacempaany
McDonnell Douglas to start building his own rocketSarvey’'s
facility was in Huntington Beach, where he rentadralustrial space
about the size of a six-car garage. The two me \igdling around
with the eighty-pound engine when Garvey mentiotiet a guy
named Elon Musk might be stopping by. The amateckeatry scene
is tight, and it was Cantrell who recommended tatsk check out
Garvey's workshop and see Mueller’s designs. Omumd8y, Musk
arrived with a pregnant Justine, wearing a styilsitk leather trench
coat and looking like a high-paid assassin. Mudilad the eighty-
pound engine on his shoulder and was trying to baé a support
structure when Musk began peppering him with gaaesti“He asked
me how much thrust it had,” Mueller said. “He wahte know if |
had ever worked on anything bigger. | told him tyedh, I'd worked



on a 650,000-pound thrust engine at TRW and knesvyepart of
it.” Mueller set the engine down and tried to kegpwith Musk’s
interrogation. “How much would that big engine &3usk asked.
Mueller told him TRW built it for about $12 millionMusk shot
back, “Yeah, but how much could you really do itb

Mueller ended up chatting with Musk for hours. Thext
weekend, Mueller invited Musk to his house to ammi their
discussion. Musk knew he had found someone whdyrkeaéw the
ins and outs of making rockets. After that, Muskaduced Mueller
to the rest of his roundtable of space experts tmait stealthy
meetings. The caliber of the people impressed MueWho had
turned down past job offers from Beal and otherdmgl space
magnates because of their borderline insane iddask, by contrast,
seemed to know what he was doing, weeding out thesayers
meeting by meeting and forming a crew of brightmoutted
engineers.

Mueller had helped Musk fill out that spreadsheetuad the
performance and cost metrics of a new, low-cosketcand, along
with the rest of Team Musk, had subsequently refithe idea. The
rocket would not carry truck-sized satellites lg@me of the monster
rockets flown by Boeing, Lockheed, the Russiansg ahers
countries. Instead, Musk’s rocket would be aimethatiower end of
the satellite market, and it could end up as idealan emerging
class of smaller payloads that capitalized on tlesswe advances
that had taken place in recent years in computimgd) eélectronics
technology. The rocket would cater directly to edity in the space
industry that a whole new market might open forhbobmmercial
and research payloads if a company could drastit@ler the price
per launch and perform launches on a regular sdheddusk
relished the idea of being at the forefront of thesxd and developing
the workhorse of a new era in space. Of coursepfathis was
theoretical—and then, suddenly, it wasn’t. PayRal gone public in
February with its shares shooting up 55 percemt,Ninsk knew that
eBay wanted to buy the company as well. While noagdbn the
rocket idea, Musk’s net worth had increased frons tef millions to
hundreds of millions. In April 2002, Musk fully abdoned the



publicity-stunt idea and committed to building ancuoercial space
venture. He pulled aside Cantrell, Griffin, Muelleand Chris
Thompson, an aerospace engineer at Boeing, andheldroup, “I
want to do this company. If you guys are in, lets it.” (Griffin
wanted to join but ended up declining when Muskuftda his
request to live on the East Coast, and Cantreyl stnick around for a
few months after this meeting, seeing the ventar@a risky.)

Founded in June 2002, Space Exploration Techndogaene to
life in humble settings. Musk acquired an old wanede at 1310 East
Grand Avenue in ElI Segundo, a suburb of Los Angélamming
with the activity of the aerospace industry. Thevayus tenant of the
75,000-square-foot building had done lots of simgpand had used
the south side of the facility as a logistics depmuttfitting it with
several receiving bays for delivery trucks. Thitowwed Musk to
drive his silver McLaren right into the building.eond that the
surroundings were sparse—ijust a dusty floor andrgy-foot-high
ceiling with its wooden beams and insulation expoaed which
curved at the top to give the place a hangarlieé Tehe north side of
the building was an office space with cubicles amdm for about
fifty people. During the first week of SpaceX’s oaions, delivery
trucks showed up packed full of Dell laptops anidters and folding
tables that would serve as the first desks. Mudkedaover to one of
the loading docks, rolled up the door, and off-leddhe equipment
himself.

Musk had soon transformed the SpaceX office witratwhas
become his signature factory aesthetic: a glossyxyepcoating
applied over concrete on the floors, and a fresdt o white paint
slathered onto the walls. The white color scheme wgended to
make the factory look clean and feel cheerful. Beskere
interspersed around the factory so that Ivy Leagoenputer
scientists and engineers designing the machinekl cituwith the
welders and machinists building the hardware. Hpigroach stood
as SpaceX'’s first major break with traditional esrace companies
that prefer to cordon different engineering groafisrom each other
and typically separate engineers and machinistshbysands of



miles by placing their factories in locations wheeal estate and
labor run cheap.

As the first dozen or so employees came to theedfithey were
told that SpaceX’s mission would be to emerge as“8outhwest
Airlines of Space.” SpaceX would build its own emgg and then
contract with suppliers for the other componentshef rocket. The
company would gain an edge over the competitionbbyding a
better, cheaper engine and by fine-tuning the aslseprocess to
make rockets faster and cheaper than anyone elss. vision
included the construction of a type of mobile launehicle that
could travel to various sites, take the rocket franmorizontal to
vertical position, and send it off to space—no mussfuss. SpaceX
was meant to get so good at this process thatuldodo multiple
launches a month, make money off each one, andr neasd to
become a huge contractor dependent on governmaahs.fu

SpaceX was to be America’s attempt at a clean slatee rocket
business, a modernized reset. Musk felt that tlaeesndustry had
not really evolved in about fifty years. The ael@spcompanies had
little competition and tended to make supremelyeagive products
that achieved maximum performance. They were mgldi Ferrari
for every launch, when it was possible that a Holdeord might do
the trick. Musk, by contrast, would apply some be tstart-up
techniques he’d learned in Silicon Valley to rura&pX lean and fast
and capitalize on the huge advances in computingepoand
materials that had taken place over the past cafpliecades. As a
private company, SpaceX would also avoid the wastd cost
overruns associated with government contractorskiiieclared that
SpaceX’s first rocket would be called the Falcomalnod toStar
Wars Millennium Falcon and his role as the architettaao exciting
future. At a time when the cost of sending a 550rub payload
started at $30 million, he promised that the Faltevould be able to
carry a 1,400-pound payload for $6.9 million.

Bowing to his nature, Musk set an insanely ambgitimeline
for all of this. One of the earliest SpaceX preatohs suggested
that the company would complete its first engineMay 2003, a
second engine in June, the body of the rocket Ig, And have



everything assembled in August. A launchpad woulént be
prepared by September, and the first launch woale tplace in
November 2003, or about fifteen months after themany started.
A trip to Mars was naturally slated for somewheganthe end of the
decade. This was Musk the logical, naive optimadtutating how
long it should take people physically to performadlthis work. It's
the baseline he expects of himself and one thaemisloyees, with
their human foibles, are in a never-ending struggmatch.

As space enthusiasts started to learn about the coempany,
they didn't really obsess over whether Musk’s d&iyw schedule
sounded realistic or not. They were just thrillétt someone had
decided to take the cheap and fast approach. Sanebers of the
military had already been promoting the idea ofirgyvthe armed
forces more aggressive space capabilities, or whay called
“responsive space.” If a conflict broke out, thditaiy wanted the
ability to respond with purpose-built satellites tbat mission. This
would mean moving away from a model where it tale@syears to
build and deploy a satellite for a specific jobstead, the military
desired cheaper, smaller satellites that couldebenfigured through
software and sent up on short notice, almost lispakable satellites.
“If we could pull that off, it would be really ganrehanging,” said
Pete Worden, a retired air force general, who m#t Musk while
serving as a consultant to the Defense Departrigntould make
our response in space similar to what we do on, laed and in the
air.” Worden’s job required him to look at radicedchnologies.
While many of the people he encountered came ofé@entric
dreamers, Musk seemed grounded, knowledgeablecapable. “I
talked to people building ray guns and things mirtigarages. It was
clear that Elon was different. He was a visionarfiowreally
understood the rocket technology, and | was impessth him.”

Like the military, scientists wanted cheap, quickess to space
and the ability to send up experiments and get loiat& on a regular
basis. Some companies in the medical and consuatetsg
industries were also interested in rides to spacgudy how a lack
of gravity affected the properties of their product



As good as a cheap launch vehicle sounded, theafddgrivate
citizen building one that worked were beyond rematguick search
on YouTube for “rocket explosions” turns up thowsnof
compilation videos documenting U.S. and Soviet ¢dudisasters
that have occurred over the decades. From 195966, the United
States alone tried to blast more than 400 rocketsarbit and about
100 of them crashed and burned.
[http://archive.wired.com/science/space/magazin 6/8-
space_musk?currentPage}allhe rockets used to transport things to
space are mostly modified missiles developed thialgof this trial
and error and funded by billions upon billions of\grnment dollars.
SpaceX had the advantage of being able to leam fhis past work
and having a few people on staff that had overseeket projects at
companies like Boeing and TRW. That said, the startlid not have
a budget that could support a string of explosigkisbest, SpaceX
would have three or four shots at making the Falcevork. “People
thought we were just crazy,” Mueller said. “At TRWhad an army
of people and government funding. Now we were gdamgnake a
low-cost rocket from scratch with a small team. [equst didn’t
think it could be done.”

In July 2002, Musk was gripped by the excitementhid daring
enterprise, and eBay made its aggressive move yoPlyPal for
$1.5 billion. This deal gave Musk some liquiditydasupplied him
with more than $100 million to throw at SpaceX. MVisuch a
massive up-front investment, no one would be ablerestle control
of SpaceX away from Musk as they had done at Zip@ RayPal.
For the employees who had agreed to accompany Muskhis
seemingly impossible journey, the windfall providedeast a couple
of years of job security. The acquisition also uppusk’s profile
and celebrity, which he could leverage to scoretmgg with top
government officials and to sway suppliers.

And then all of a sudden none of this seemed tdemalustine
had given birth to a son—Nevada Alexander Musk. wkes ten
weeks old when, just as the eBay deal was annouheedied. The
Musks had tucked Nevada in for a nap and placeddtyeon his
back as parents are taught to do. When they retumecheck on




him, he was no longer breathing and had sufferedh fivhat the
doctors would term a sudden infant death syndroetated incident.
“By the time the paramedics resuscitated him, e leen deprived
of oxygen for so long that he was brain-dead,” idasivrote in her
article for Marie Claire. “He spent three days on life support in a
hospital in Orange County before we made the deti® take him
off it. | held him in my arms when he died. Elondeat clear that he
did not want to talk about Nevada’'s death. | didmiderstand this,
just as he didn’t understand why | grieved opewlyich he regarded
as ‘emotionally manipulative.” | buried my feelingstead, coping
with Nevada’'s death by making my first visit to BfF clinic less
than two months later. Elon and | planned to gegpant again as
swiftly as possible. Within the next five yeargdve birth to twins,
then triplets.” Later, Justine chalked up Musk’aaton to a defense
mechanism that he’d learned from years of suffeanaga kid. “He
doesn’'t do well in dark places,” she tdisquire magazine. “He’s
forward-moving, and I think it's a survival thingitv him.”

Musk did open up to a couple of close friends axuressed the
depth of his misery. But for the most part, Justiead her husband
right. He didn't see the value in grieving publicKit made me
extremely sad to talk about it,” Musk said. “I'mtnsure why I'd
want to talk about extremely sad events. It doesggood for the
future. If you've got other kids and obligationseh wallowing in
sadness does no good for anyone around you. I'msuag what
should be done in such situations.”

Following Nevada’s death, Musk threw himself at &pa and
rapidly expanded the company's goals. His convensst with
aerospace contractors around possible work for &spaeft Musk
disenchanted. It sounded like they all chargedtaolomoney and
worked slowly. The plan to integrate components enag these
types of companies gave way to the decision to nakenuch as
practical right at SpaceX. “While drawing upon tideas of many
prior launch vehicle programs from Apollo to the 34/Fastrac,
SpaceX is privately developing the entire Falcooked from the
ground up, including both engines, the turbo-putme, cryogenic
tank structure and the guidance system,” the cognpanounced on



its website. “A ground up internal development @ases difficulty
and the required investment, but no other path adghieve the
needed improvement in the cost of access to space.”

The SpaceX executives Musk hired were an all-st@awc
Mueller set to work right away building the two @ms—Merlin
and Kestrel, named after two types of falcons. £Atompson, a
onetime marine who had managed the production eftalta and
Titan rockets at Boeing, joined as the vice predidd operations.
Tim Buzza also came from Boeing, where he’'d eamedputation
as one of the world’s leading rocket testers. Stleson, who had
worked at JPL and at two commercial space compawas tapped
as the senior mechanical engineer. The aerospagieeen Hans
Koenigsmann came on to develop the avionics, gailaand control
systems. Musk also recruited Gwynne Shotwell, anospace
veteran who started as SpaceX'’s first salespersdnrase in the
years that followed to be president and Musk’striggmd woman.

These early days also marked the arrival of MarghBrown, a
now-legendary character in the lore of both Spaee Tesla.
Brown—or MB, as everyone called her—became Muskigal
assistant, establishing a real-life version of lationship between
Iron Man's Tony Stark and Pepper Potts. If Musk worked arthy-
hour day, so too did Brown. Over the years, shedito Musk meals,
set up his business appointments, arranged time & children,
picked out his clothes, dealt with press requestd,when necessary
yanked Musk out of meetings to keep him on schedsite would
emerge as the only bridge between Musk and alisoinkerests and
was an invaluable asset to the companies’ employees

Brown played a key role in developing SpaceX’s yeadlture.
She paid attention to small details like the ofSceed spaceship
trash cans and helped balance the vibe aroundftive.owWhen it
came to matters related directly to Musk, Brown pat her firm
countenance and no-nonsense attitude. The resheoftime she
usually had a warm, broad smile and a disarmingnechét was
always, ‘Oh, dear. How are you, dear?” recalledSpaceX
technician. Brown collected the weird e-mails taaived for Musk
and sent them out as “Kook of the Week” missivesnake people



laugh. One of the better entries included a pesietch of a lunar
spacecraft that had a red spot on the page. Tkemparho sent in the
letter had circled the spot on his own drawing &hen written
“What is that? Blood?” next to it. In other letteéhgre were plans for
a perpetual motion machine and a proposal for atgiaflatable
rabbit that could be used to plug oil spills. Fashart time, Brown’s
duties extended to managing SpaceX’s books andlihgrthe flow
of business in Musk’s absence. “She pretty mucled¢dhe shots,”
the technician said. “She would say, ‘This is wiidon would
want.”

Her greatest gift, though, may have been readingkldumoods.
At both SpaceX and Tesla, Brown placed her deswaféet in front
of Musk’s, so that people had to pass her befoxenbaa meeting
with him. If someone needed to request permissioibuy a big-
ticket item, they would stop for a moment in fraftBrown and wait
for a nod to go see Musk or the shake-off to goyabecause Musk
was having a bad day. This system of nods and shbhkeame
particularly important during periods of romanticife for Musk,
when his nerves were on edge more than usual.

The rank-and-file engineers at SpaceX tended tgob@g, male
overachievers. Musk would personally reach outh® &erospace
departments of top colleges and inquire about théesits who had
finished with the best marks on their exams. It was unusual for
him to call the students in their dorm rooms aratug them over the
phone. “I thought it was a prank call,” said Mich&»lonno, who
heard from Musk while attending Stanford. “I didtiaelieve for a
minute that he had a rocket company.” Once theesiisdlooked
Musk up on the Internet, selling them on SpaceX e&sy. For the
first time in years if not decades, young aeromautvhizzes who
pined to explore space had a really exciting comganatch on to
and a path toward designing a rocket or even bagpam astronaut
that did not require them to join a bureaucraticvegament
contractor. As word of SpaceX’s ambitions spreaghy éngineers
from Boeing, Lockheed Martin, and Orbital Scienegth a high
tolerance for risk fled to the upstart, too.



Throughout the first year at SpaceX, one or two eewployees
joined almost every week. Kevin Brogan was empldyee 23 and
came from TRW, where he’d been used to variougnatepolicies
blocking him from doing work. “I called it the cotg club,” he said.
“Nobody did anything.” Brogan started at SpaceX dlag after his
interview and was told to go hunting in the offioe a computer to
use. “It was go to Fry's and get whatever you naed go to Staples
and get a chair,” Brogan said. He immediately ifelover his head
and would work for twelve hours, drive home, sldepten hours,
and then head right back to the factory. “| wasaerdted and out of
shape mentally,” he said. “But soon | loved it agdt totally
hooked.”

One of the first projects SpaceX decided to tackkes the
construction of a gas generator, a machine nokeiaismall rocket
engine that produces hot gas. Mueller, Buzza, atmuale of young
engineers assembled the generator in Los Angetkshen packed it
into the back of a pickup truck and drove it out Nojave,
California, to test it. A desert town about one dineéal miles from
Los Angeles, Mojave had become a hub for aerospaoganies
like Scaled Composites and XCOR. A lot of the agaos projects
were based out of the Mojave airport, where congmiad their
workshops and sent up all manner of cutting-edgplaaies and
rockets. The SpaceX team fit right into this enmir@ent and
borrowed a test stand from XCOR that was just ablmuperfect size
to hold the gas generator. The first ignition raak place at 1A .M.
and lasted ninety seconds. The gas generator wobkegdt had let
out a billowing black smoke cloud that on this wes$ day parked
right over the airport tower. The airport managame down to the
test area and lit into Mueller and Buzza. The atrpdficial and
some of the guys from XCOR who had been helpingusgéd the
SpaceX engineers to take it easy and wait untilnidee day to run
another test. Instead, Buzza a strong leader remaghut SpaceX’'s
relentless ethos into play, coordinated a couplawdks to pick up
more fuel, talked the airport manager down, andthgettest stand
ready for another fire. In the days that follow&paceX’s engineers
perfected a routine that let them do multiple testley—an unheard-



of practice at the airport—and had the gas genetateed to their
liking after two weeks of work.

They made a few more trips to Mojave and some ospets,
including a test stand at Edwards Air Force Basg another in
Mississippi. While on this countrywide rocketry tpuhe SpaceX
engineers came across a three-hundred-acre tesinsiicGregor,
Texas, a small city near the center of the stadteyTeally liked this
spot, and talked Musk into buying it. The navy basted rockets on
the land years before and so too had Andrew Be&dréehis
aerospace company collapsed. “After Beal saw it g@eg to cost
him $300 million to develop a rocket capable ofdeg sizeable
satellites into orbit, he called it quits, leavibghind a lot of useful
infrastructure for SpaceX, including a three-staogncrete tripod
with legs as big around as redwood tree trunksgtevijournalist
Michael Belfiore inRocketeersa book that captured the rise of a
handful of private space companies.

Jeremy Hollman was one of the young engineers wba found
himself living in Texas and customizing the tede 4o SpaceX'’s
needs. Hollman exemplified the kind of recruit Musknted: he'd
earned an aerospace engineering degree from lcata Bhiversity
and a master’s in astronautical engineering froe Wmiversity of
Southern California. He’d spent a couple of yeaoskmg as a test

engineer at Boeing dealing with jets, rockets, spdcecraft.Buzza
knew Hollman’s work at Boeing and coaxed him to&aabout six months after

the company starteld.

The stint at Boeing had left Hollman unimpressedhwbig
aerospace. His first day on the job came right asi®) completed
its merger with McDonnell Douglas. The resultant nmaoth
government contractor held a picnic to boost mobaie ended up
failing at even this simple exercise. “The head oofe of the
departments gave a speech about it being one cympiin one
vision and then added that the company was veryamsstrained,”
Hollman said. “He asked that everyone limit themsglto one piece
of chicken.” Things didn’t improve much from thef€very project
at Boeing felt large, cumbersome, and costly. SemMusk came
along selling radical change, Hollman bit. “I théwigt was an
opportunity | could not pass up,” he said. At twetiiree, Hollman



was young, single, and willing to give up any seanbk of having a
life in favor of working at SpaceX nonstop, anddezame Mueller’s
second in command.

Mueller had developed a pair of three-dimensioranguter
models of the two engines he wanted to build. Menbuld be the
engine for the first stage of the Falcon 1, whidted it off the
ground, and Kestrel would be the smaller enginel ueepower the
upper, second stage of the rocket and guide itpates Together,
Hollman and Mueller figured out which parts of #agines SpaceX
would build at the factory and which parts it woulg to buy. For
the purchased parts, Hollman had to head out tmuwsrmachine
shops and get quotes and delivery dates for thdwlaae. Quite
often, the machinists told Hollman that SpaceXimelines were
nuts. Others were more accommodating and wouldatrigend an
existing product to SpaceX’s needs instead of mgldsomething
from scratch. Hollman also found that creativityt gom a long way.
He discovered, for example, that changing the smalsome readily
available car wash valves made them good enoudfe tased with
rocket fuel.

After SpaceX completed its first engine at the dagtin
California, Hollman loaded it and mounds of othguipment into a
U-Haul trailer. He hitched the U-Haul to the back & white
Hummer H2 and drove four thousand pounds of geafuding a
1,300-pound hunk of coppéracross Interstate 10 from Los Angeles to
Texas and the test site. The arrival of the enginBexas kicked off
one of the great bonding exercises in SpaceX'sollyistAmid
rattlesnakes, fire ants, isolation, and searing,hta group led by
Buzza and Mueller began the process of explorirggyewtricacy of
the engines. It was a high-pressure slog full gfl@sions—or what
the engineers politely called “rapid unschedulegsassemblies™—
that would determine whether a small band of ersgmeeally could
match the effort and skill of nation-states. Thea@&X employees
christened the site in fitting fashion, downing &,200 bottle of
Rémy Martin cognac out of paper cups and passsuwpeety test on
the drive back to the company apartments in the tHamFrom that
point on, the trek from California to the test ditecame known as



the Texas Cattle Haul. The SpaceX engineers woualdk vior ten
days straight, come back to California for a weekemd then head
back. To ease the burden of travel, Musk sometietehem use his
private jet. “It carried six people,” Mueller saiWwell, seven if
someone sat in the toilet, which happened allithe.t

While the navy and Beal had left some testing agdpar SpaceX
had to build a large amount of custom gear. Onéheflargest of
these structures was a horizontal test stand &tbfaet long, 15 feet
wide, and 15 feet tall. Then there was the complearg vertical test
stand that stood two stories high. When an engeseled to be fired,
it would be fastened to one of the test standdjtiat with sensors
to collect data, and monitored via several cameras. engineers
took shelter in a bunker protected on one side Bytambankment.
If something went wrong, they would look at feedsni the
webcams or slowly lift one of the bunker’s hatchedisten for any
clues. The locals in town rarely complained abbatrioise, although
the animals on nearby farms seemed less impre&€3eds have this
natural defense mechanism where they gather ardrgteaming in a
circle,” Hollman said. “Every time we fired an engj the cows
scattered and then got in that circle with the ymrmones placed in
the middle. We set up a cow cam to watch them.”

Both Kestrel and Merlin came with challenges, aheytwere
treated as alternating engineering exercises. “Waldvrun Merlin
until we ran out of hardware or did something badyieller said.
“Then we’d run Kestrel and there was never a sigert things to
do.” For months, the SpaceX engineers arrived atstte at 8a.Mm.
and spent twelve hours there working on the enguedsre retiring
to the Outback Steakhouse for dinner. Mueller hadréicular knack
for looking over test data and spotting some plabere the engine
ran hot or cold or had another flaw. He would ¢adilifornia and
prescribe hardware changes, and engineers wowsghieh parts and
send them off to Texas. Often the workers in Texaslified parts
themselves using a mill and lathe that Mueller tadught out.
“Kestrel started out as a real dog, and one of noygest moments
was taking it from terrible to great performanceéhngtuff we bought
online and did in the machine shop,” Mueller s&dme members of



the Texas crew honed their skills to the point thaty could build a
test-worthy engine in three days. These same p&ggie required to
be adept at software. They'd pull an all-nighteildiag a turbo
pump for the engine and then dig in the next nightetool a suite of
applications used to control the engines. Hollimah tdis type of
work all the time and was an all-star, but he was alone among
this group of young, nimble engineers who crosssdiglines out of
necessity and the spirit of adventure. “There waaleost addictive
quality to the experience,” Hollman said. “You'reventy-four or
twenty-five, and they’re trusting you with so mudh.was very
empowering.”

To get to space, the Merlin engine would need to bar 180
seconds. That seemed like an eternity for the eegat the outset
of their stint in Texas, when the engine would btomonly a half
second before it conked out. Sometimes Merlin véataoo much
during the tests. Sometimes it responded badly teva material.
Sometimes it cracked and needed major part upgréiklesmoving
from an aluminum manifold to a manifold made outtld more
exotic Inconel, an alloy suited to extreme tempeedg. On one
occasion, a fuel valve refused to open properly@sed the whole
engine to blow up. Another test gone wrong endeditip the whole
test stand burning down. It usually came to Buzzd Klueller to
make the unpleasant call back to Musk and recaplalyés foibles.
“Elon had pretty good patience,” Mueller said. énmember one time
we had two test stands running and blew up twathin one day. |
told Elon we could put another engine on there, Ibuias really,
really frustrated and just tired and mad and waml&ishort with
Elon. | said, ‘We can put another fucking thing there, but I've
blown up enough shit today.” He said, ‘Okay, afjhti, that’s fine.
Just calm down. We’ll do it again tomorrow.” Covkers in El
Segundo later reported that Musk had been neas teaiing this call
after hearing the frustration and agony in Muedlaice.

What Musk would not tolerate were excuses or thk ¢d a clear
plan of attack. Hollman was one of many engineens arrived at
this realization after facing one of Musk’s tradekngrillings. “The
worst call was the first one,” Hollman said. “Sotmiag had gone



wrong, and Elon asked me how long it would tak&docoperational
again, and | didn’t have an immediate answer. htk $éou need to.
This is important to the company. Everything igngdon this. Why
don’'t you have an answer?’ He kept hitting me wpithnted, direct
guestions. | thought it was more important to leh know quickly
what happened, but | learned it was more importaritave all the
information.”

From time to time, Musk participated in the testipgocess
firsthand. One of the more memorable examples f thme as
SpaceX tried to perfect a cooling chamber for itgiees. The
company had bought several of these chambers a0CEra pop and
needed to put them under pressure with water tgegtheir ability to
handle stress. During the initial test, one of gieey chambers
cracked. Then the second one broke in the same. sk ordered
a third test, as the engineers looked on in hoffbey thought the
test might be putting the chamber under unduesstied that Musk
was burning through essential equipment. When hive thamber
cracked, Musk flew the hardware back to Californgak it to the
factory floor, and, with the help of some enginestarted to fill the
chambers with an epoxy to see if it would seal th#te’s not afraid
to get his hands dirty,” Mueller said. “He’s oueth with his nice
Italian shoes and clothes and has epoxy all ovar fihey were there
all night and tested it again and it broke anywaWsk, clothes
ruined, had decided the hardware was flawed, tdstetdypothesis,
and moved on quickly, asking the engineers to camevith a new
solution.

These incidents were all part of a trying but prithe process.
SpaceX had developed the feeling of a small, tigftitt-family up
against the world. In late 2002, the company had eampty
warehouse. One year later, the facility looked l&kereal rocket
factory. Working Merlin engines were arriving bdokkm Texas, and
being fed into an assembly line where machinistddcoonnect them
to the main body, or first stage, of the rocket.réstations were set
up to link the first stage with the upper stagehs rocket. Cranes
were placed on the floor to handle the heavy bftaf components,
and blue metal transport tracks were positionegluide the rocket’s



body through the factory from station to statiopa&X had also
started to build the fairing, or case, that pratquyloads atop the
rocket during launch and then opens up like a ¢tagpace to let out
the cargo.

SpaceX had picked up a customer as well. Accorirdusk, its
first rocket would launch in “early 2004” from Vaedberg Air
Force Base, carrying a satellite called TacSatrthe Department of
Defense. With this goal looming, twelve-hour dagig, days a week
were considered the norm, although many people ebldnger than
that for extended periods of time. Respites, asafathey existed,
came around &.M. on some weeknights when Musk would allow
everyone to use their work computers to play fistson-shooter
video games like Quake Il Arena and Counter-Stakminst each
other. At the appointed hour, the sound of gundiiaa would
cascade throughout the office as close to twentyplee armed
themselves for battle. Musk—playing under the harlRhndom9—
often won the games, talking trash and blastingyaws employees
without mercy. “The CEO is there shooting at ushwibckets and
plasma guns,” said Colonno. “Worse, he’s almogtaileagly good at
these games and has insanely fast reactions. He &lhehe tricks
and how to sneak up on people.”

The pending launch ignited Musk’s salesman inssindte
wanted to show the public what his tireless workdrad
accomplished and drum up some excitement aroundeSpavusk
decided to unveil a prototype of Falcon 1 to thélguin December
2003. The company would haul the seven-story-h@jhdh 1 across
the country on a specially built rig and leave itrdathe SpaceX
mobile launch system—outside of the Federal Avmatio
Administration’s  headquarters in  Washington, D.C.n A
accompanying press conference would make it cledWVashington
that a modern, smarter, cheaper rocket maker maechr

This marketing song and dance didn’t sound sensib&paceX’s
engineers. They were working more than one hundh@ars per
week to make the actual rocket that SpaceX woukb e be in
business. Musk wanted them to do that and buildick-l®oking
mock-up. Engineers were called back from Texas assigned



another ulcer-inducing deadline to craft this prtp. my mind, it

was a boondoggle,” Hollman said. “It wasn’t advagcanything. In
Elon’s mind, it would get us a lot of backing framportant people
in the government.”

While making the prototype for the event, Hollmagperienced
the full spectrum of highs and lows that came witbrking for
Musk. The engineer had lost his regular glasseksvearlier when
they slipped off his face and fell down a flame tdatcthe Texas test
site. Hollman had since made do by wearing an it of

prescription safety glasses,efBre returning to El Segundo, Hollman used a
drill press to remove the glasses’ safety shidldidn’t want to look like a nerd on

the flight home,” he saifibut they too were ruined when he scratched the
lenses while trying to duck under an engine at3paceX factory.
Without a spare moment to visit an optometrist,lidah started to
feel his sanity fray. The long hours, the scrathbhk, publicity stunt—
they were all too much.

He vented about this in the factory one night, wer@xhat Musk
stood nearby and could hear everything. Two hates,| Mary Beth
Brown appeared with an appointment card to seesik legye surgery
specialist. When Hollman visited the doctor, heoi®red that Musk
had already agreed to pay for the surgery. “Elon te very
demanding, but he’ll make sure the obstacles inr yway are
removed,” Hollman said. Upon reflection, he alsormed to the
long-term thinking behind Musk’s Washington plan. think he
wanted to add an element of realism to SpaceX,ifagdu park a
rocket in someone’s front yard, it’s hard to demyHollman said.

The event in Washington ended up being well reckia@d just
a few weeks after it took place, SpaceX made anak®nishing
announcement. Despite not having even flown a togéke SpaceX
revealed plans for a second rocket. Along withRakon 1, it would
build the Falcon 5. Per the name, this rocket whalde five engines
and could carry more weight—9,200 pounds—to lowitcabound
Earth. Crucially, the Falcon 5 could also theosdlyc reach the
International Space Station for resupply missionseaability that
would open up SpaceX for some large NASA contragtsl, in a
nod to Musk’s obsession with safety, the rocket said to be able
to complete its missions even if three of the feuggines failed,



which was a level of added reliability that had been seen in the
market in decades.

The only way to keep up with all of this work was do what
SpaceX had promised from the beginning: operatdenspirit of a
Silicon Valley start-up. Musk was always lookingr fdrainy
engineers who had not just done well at school tad done
something exceptional with their talents. When denti someone
good, Musk was relentless in courting him or hecdme to SpaceX.
Bryan Gardner, for example, first met Musk at acepeave in the
hangars at the Mojave airport and a short whilerlatarted talking
about a job. Gardner was having some of his academark
sponsored by Northrop Grumman. “Elon said, ‘We’llybthem
out,” Gardner said. “So, | e-mailed him my resuatetwo thirty
AM., and he replied back in thirty minutes addressagrything |
put in there point by point. He said, ‘When youeiview make sure
you can talk concretely about what you do ratheanthuse
buzzwords.’ It floored me that he would take thedito do this.”
After being hired, Gardner was tasked with imprgvihe system for
testing the valves on the Merlin engine. There vagreens of valves,
and it took three to five hours to manually testheane. Six months
later, Gardner had built an automated system &iing the valves in
minutes. The testing machine tracked the valvewithaally, so that
an engineer in Texas could request what the mdtadsbeen on a
specific part. “I had been handed this redheadsutkild that no one
else wanted to deal with and established my engmgeredibility,”
Gardner said.

As the new hires arrived, SpaceX moved beyond itgirnal
building to fill up several buildings in the El Seglo complex. The
engineers were running demanding software and remgddarge
graphics files and needed high-speed connectiohseba all of
these offices. But SpaceX had neighbors who weoekiblg an
initiative to connect all of its buildings via fib@ptic lines. Instead
of taking the time to haggle with the other companior right of
way, the IT chief Branden Spikes, who had workethwiiusk at
Zip2 and PayPal, came up with a quicker, more desveplution. A
friend of his worked for the phone company and daeshagram that



demonstrated a way to squeeze a networking caliddy daetween
the electricity, cable, and phone wires on a tedeglpole. At 2.M.,

an off-the-books crew showed up with a cherry picked ran fiber
to the telephone poles and then ran cables strégkihe SpaceX
buildings. “We did that over a weekend insteadakirig months to
get permits,” Spikes said. “There was always tlislihg that we
were facing a sort of insurmountable challenge dnad we had to
band together to fight the good fight.” SpaceX'sidlrd, Alex

Lidow, chuckled when thinking back to all of thetias of Musk’s
team. “I know they did a lot of hanky stuff at nighhe said. “They
were smart, needed to get things done, and didmdys have time
to wait for things like city permits.”

Musk never relented in asking his employees to doenand be
better, whether it was at the office or during agtrricular activities.
Part of Spikes’s duties included building custonmgay PCs for
Musk’s home that pushed their computational powehé limits and
needed to be cooled with water running through reeseof tubes
inside the machines. When one of these gamingkegs breaking,
Spikes figured out that Musk’s mansion had dirtyvpo lines and
had a second, dedicated power circuit built for ghening room to
correct the problem. Doing this favor bought Spikes special
treatment. “SpaceX’s mail server crashed one tame, Elon word
for word said, ‘Don’'t ever fucking let that happagain,” Spikes
said. “He had a way of looking at you—a glare—anoulgd keep
looking at you until you understood him.”

Musk had tried to find contractors that could kegp with
SpaceX’s creativity and pace. Instead of alwaysniitup aerospace
guys, for example, he located suppliers with simgigperience from
different fields. Early on, SpaceX needed someonbkuild the fuel
tanks, essentially the main body of the rocket, ldinidk ended up in
the Midwest talking to companies that had made elarmetal
agricultural tanks used in the dairy and food pssc® businesses.
These suppliers also struggled to keep up with &gacschedule,
and Musk found himself flying across the countryp@y visits—
sometimes surprise ones—on the contractors to clueckheir
progress. One such inspection took place at a coynipaWisconsin



called Spincraft. Musk and a couple of SpaceX eggds flew his

jet across the country and arrived late at niglpieekng to see a shift
of workers doing extra duty to get the fuel tanksnpleted. When
Musk discovered that Spincraft was well behind dalles he turned
to a Spincraft employee and informed him, “You'teKing us up

the ass, and it doesn’'t feel good.” David Schmitzsva general
manager at Spincraft and said Musk earned a reputas a

fearsome negotiator who did indeed follow up omghkipersonally.
“If Elon was not happy, you knew it,” Schmitz sai@hings could

get nasty.” In the months that followed that megtirBpaceX

increased its internal welding capabilities so thatould make the
fuel tanks in EI Segundo and ditch Spincratft.

Another salesman flew down to SpaceX to sell themany on
some technology infrastructure equipment. He wasngdahe
standard relationship-building exercise practicgdsalespeople for
centuries. Show up. Speak for a while. Feel eablerobut. Then,
start doing business down the road. Musk was hawmige of it.
“The guy comes in, and Elon asks him why they'reetimg,” Spikes
said. “He said, ‘To develop a relationship.’ El@plied, ‘Okay. Nice
to meet you,” which basically meant, ‘Get the fummkt of my office.’
This guy had spent four hours traveling for whadezhup as a two-
minute meeting. Elon just has no tolerance for that of stuff.”
Musk could be equally brisk with employees who weog hitting
his standards. “He would often say, ‘The longer yoait to fire
someone the longer it has been since you should fied them,”
Spikes said.

Most of the SpaceX employees were thrilled to be péthe
company’s adventure and tried not to let Musk’setjing demands
and harsh behavior get to them. But there were sonaraents where
Musk went too far. The engineering corps flew iatoollective rage
every time they caught Musk in the press claimmdpave designed
the Falcon rocket more or less by himself. Musko allsred a
documentary crew to follow him around for a whildis audacious
gesture really grated on the people toiling awaytha SpaceX
factory. They felt like Musk’s ego had gotten thesbof him and that
he was presenting SpaceX as the conqueror of thepece industry



when the company had yet to launch successfullypl&yses who
made detailed cases around what they saw as flawsiFalcon 5
design or presented practical suggestions to geFa#ificon 1 out the
door more quickly were often ignored or worse. “Ttheatment of
staff was not good for long stretches of this esaitl one engineer.
“Many good engineers, who everyone beside ‘managgrfedt were
assets to the company, were forced out or simpdy foutright after
being blamed for things they hadn’'t done. The ki$sleath was
proving Elon wrong about something.”

Early 2004, when SpaceX had hoped to launch itketocame
and went. The Merlin engine that Mueller and hiamehad built
appeared to be among the most efficient rocketneisgever made. It
was just taking longer than Musk had expected &8s pasts needed
to clear the engine for a launch. Finally, in tlel bf 2004, the
engines were burning consistently and meetindhall requirements.
This meant that Mueller and his team could breahsy and that
everyone else at SpaceX should prepare to suffeelldt had spent
SpaceX’s entire existence as the “critical path™e-fierson holding
up the company from achieving its next steps—wakimnder
Musk’s scrutiny. “With the engine ready, it was énfor mass
panic,” Mueller said. “No one else knew what it wke to be on
critical path.”

Lots of people soon found out, as major problenmiatied. The
avionics, which included the electronics for thevigation,
communication, and overall management of the rodketed into a
nightmare. Seemingly trivial things like gettinglash storage drive
to talk to the rocket’s main computer failed fordetectable reasons.
The software needed to manage the rocket also lee@amajor
burden. “It's like anything else where you find dbat the last ten
percent is where all the integration happens amtjshdon’t play
together,” Mueller said. “This process went on ®x months.”
Finally, in May 2005, SpaceX transported the rod&@ miles north
to Vandenberg Air Force Base for a test fire anthmleted a five-
second burn on the launchpad.

Launching from Vandenberg would have been very earant
for SpaceX. The site is close to Los Angeles and bkaveral



launchpads to pick from. SpaceX, though, becameiramelcome
guest. The air force gave the newcomer a cool wedgoand the
people assigned to manage the launch sites didyomaut of their
way help SpaceX. Lockheed and Boeing, which flybfiion spy

satellites for the military from Vandenberg, didodre for SpaceX'’s
presence, either—in part because SpaceX represaiedat to their
business and in part because this startup was n@ektound near
their precious cargo. As SpaceX started to movenfthe testing
phase to the launch, it was told to get in lineeyrwould have to
wait months to launch. “Even though they said waladly, it was

clear that we would not,” said Gwynne Shotwell.

Searching for a new site, Shotwell and Hans Koenags put a
Mercator projection of the world up on the wall aledked for a
name they recognized along the equator, wherelémefspins faster
and gives rockets an added boost. The first naatgutmped out was
Kwajalein Island—or Kwaj—the largest island in atolabetween
Guam and Hawaii in the Pacific Ocean and part efRepublic of
the Marshall Islands. This spot registered witht®fed because the
U.S. Army had used it for decades as a missile dikst Shotwell
looked up the name of a colonel at the test site samt him an e-
mail, and three weeks later got a call back wighahmy saying they
would love to have SpaceX fly from the islands. June 2005,
SpaceX’s engineers began to fill containers witkirtequipment to
ship them to Kwa,.

About one hundred islands make up the KwajaleinllAMany
of them stretch for just a few hundred yards arel rauch longer
than they are wide. “From the air, the place lolikes these beautiful
beads on a string,” said Pete Worden, who visited dite in his
capacity as a Defense Department consultant. Mogteopeople in
the area live on an island called Ebeye, while Wh®. military has
taken over Kwajalein, the southernmost island, tanded it into part
tropical paradise and part Dr. Evil's secret |dihe United States
spent years lobbing its ICBMs from California at &vwand used the
island to run experiments on its space weaponaguhe “Star
Wars” period. Laser beams would be aimed at Kwanfispace in a
bid to see if they were accurate and responsivegnto take out an



ICBM hurtling toward the islands. The military peege resulted in a
weird array of buildings including hulking, windosds trapezoidal
concrete structures clearly conceived by someone @dals with
death for a living.

To get to Kwaj, the SpaceX employees either flewMusk’s jet
or took commercial flights through Hawaii. The main
accommodations were two-bedroom affairs on Kwajalsiand that
looked more like dormitories than hotel rooms, wtieir military-
issued dressers and desks. Any materials thatrnfj@eers needed
had to be flown in on Musk’s plane or were moresfbrought by
boat from Hawaii or the mainland United States. [Eday, the
SpaceX crew gathered their gear and took a fovigHfinute boat
ride to Omelek, a seven-acre, palm-tree-and veagatabvered
island that would be transformed into their lauradhpOver the
course of several months, a small team of peoplaretl the brush,
poured concrete to support the launchpad, and cadv@ double-
wide trailer into offices. The work was gruelingdatook place in
soul-sapping humidity under a sun powerful enowghurn the skin
through a T-shirt. Eventually, some of the workemsferred to spend
the night on Omelek rather than make the journegudh rough
waters back to the main island. “Some of the o$fiaere turned into
bedrooms with mattresses and cots,” Hollman saitheth we
shipped over a very nice refrigerator and a godtagrd plumbed in
a shower. We tried to make it less like camping amare like
living.”

The sun rose at AM. each day, and that's when the SpaceX
team got to work. A series of meetings would talee@ with people
listing what needed to get done, and debating isoisitto lingering
problems. As the large structures arrived, the erkplaced the
body of the rocket horizontally in a makeshift hangnd spent hours
melding together all of its parts. “There was alwapmething to
do,” Hollman said. “If the engine wasn't a problethen there was
an avionics problem or a software problem.” By.M., the engineers
wound down their work. “One or two people would idecit was
their night to cook, and they would make steak pntatoes and
pasta,” Hollman said. “We had a bunch of movies amVD player,



and some of us did a lot of fishing off the docksdr many of the
engineers, this was both a torturous and magicpérence. “At

Boeing you could be comfortable, but that wasnihgdo happen at
SpaceX,” said Walter Sims, a SpaceX tech expert fwhod time to

get certified to dive while on Kwaj. “Every person that island was
a fucking star, and they were always holding semsima radios or
the engine. It was such an invigorating place.”

The engineers were constantly baffled by what Muskld fund
and what he wouldn’t. Back at headquarters, someamnedd ask to
buy a $200,000 machine or a pricey part that themed essential
to Falcon 1's success, and Musk would deny theeagtqiAnd yet he
was totally comfortable paying a similar amount got a shiny
surface on the factory floor to make it look ni€@n Omelek, the
workers wanted to pave a two-hundred-yard pathwetyvéen the
hangar and the launchpad to make it easier todoahshe rocket.
Musk refused. This left the engineers moving thekebv and its
wheeled support structure in the fashion of theieamicEgyptians.
They laid down a series of wooden planks and rotlesl rocket
across them, grabbing the last piece of wood frbm hack and
running it forward in a continuous cycle.

The whole situation was ludicrous. A start-up rdckempany
had ended up in the middle of nowhere trying td ptflone of the
most difficult feats known to man, and, truth b&lf@nly a handful
of the SpaceX team had any idea how to make a talappen.
Time and again, the rocket would get marched owhéolaunchpad
and hoisted vertical for a couple of days, whilehtecal and safety
checks would reveal a litany of new problems. Thgireers worked
on the rocket for as long as they could beforenigyi horizontal and
marching it back to the hangar to avoid damage ftbensalty air.
Teams that had worked separately for months badkeatSpaceX
factory—propulsion, avionics, software—were thriegiether on the
island and forced to become an interdisciplinaryoleh The sum
total was an extreme learning and bonding exetbaeplayed like a
comedy of errors. “It was lik&illigan’s Island except with rockets,”
Hollman said.



In November 2005, about six months after they lratl gotten to
the island, the SpaceX team felt ready to givedaing a shot. Musk
flew in with his brother, Kimbal, and joined the jodty of the
SpaceX team in the barracks on Kwaj. On November2gandful
of people woke up at M. and filled the rocket with liquid oxygen.
They then scampered off to an island about thrdesnaway for
protection, while the rest of the SpaceX team nawad the launch
systems from a control room twenty-six miles awaykwaj. The
military gave SpaceX a six-hour launch window. Bose was
hoping to see the first stage take off and reacut6,850 miles per
hour before giving way to the second stage, whiolld ignite up in
the air and reach 17,000 miles per hour. But, wig through the
pre-launch checks, the engineers detected a megbiem: a valve
on a liquid oxygen tank would not close, and theXL@as boiling
off into the air at 500 gallons per hour. Spacekastbled to fix the
issue but lost too much of its fuel to launch befdhe window
closed.

With that mission aborted, SpaceX ordered major LOX
reinforcements from Hawaii and prepared for ano#termpt in mid-
December. High winds, faulty valves, and other rsrtbwarted that
launch attempt. Before another attempt could be en&paceX
discovered on a Saturday night that the rocket\wgradistribution
systems had started malfunctioning and would ne®d capacitors.
On Sunday morning, the rocket was lowered and sglit its two
stages so that a technician could slide in and ventbe electrical
boards. Someone found an electronics supplier Wzt open on
Sunday in Minnesota, and off a SpaceX employee fte\get some
fresh capacitors. By Monday he was in Californial d@esting the
parts at SpaceX’s headquarters to make sure tlesggaarious heat
and vibration checks, then on a plane again badkedaslands. In
under eighty hours, the electronics had been retuin working
order and installed in the rocket. The dash toUhéed States and
back showed that SpaceX'’s thirty-person team hatipleck in the
face of adversity and inspired everyone on thendlaA traditional
three-hundred-person-strong aerospace launch crewldwnever
have tried to fix a rocket like that on the fly. Bhe energy, smarts,



and resourcefulness of the SpaceX team still cowld overcome
their inexperience or the difficult conditions. Moproblems arose
and blocked any thoughts of a launch.

Finally, on March 24, 2006, it was all systems §be Falcon 1
stood on its square launchpad and ignited. It sbare® the sky,
turning the island below it into a green spec amid/ast, blue
expanse. In the control room, Musk paced as hehgdtthe action,
wearing shorts, flip-flops, and a T-shirt. Thenoab twenty-five
seconds in, it became clear that all was not welfire broke out
above the Merlin engine and suddenly this machina had been
flying straight and true started to spin and thenlile uncontrollably
back to Earth. The Falcon 1 ended up falling diyedown onto the
launch site. Most of the debris went into a ree® 2&et from the
launchpad, and the satellte cargo smashed throBgaceX’s
machine shop roof and landed more or less intacherfloor. Some
of the engineers put on their snorkeling and sgéza and recovered
the pieces, fitting all of the rocket’s remnanttitwo refrigerator-
sized crates. “It is perhaps worth noting that ¢hlasinch companies
that succeeded also took their lumps along the'\Waysk wrote in a
postmortem. “A friend of mine wrote to remind matlnly 5 of the
first 9 Pegasus launches succeeded; 3 of 5 fom@ayi@ of 20 for
Atlas; 9 of 21 for Soyuz; and 9 of 18 for Protoravihg experienced
firsthand how hard it is to reach orbit, | havetdf respect for those
that persevered to produce the vehicles that arestags of space
launch today.” Musk closed the letter writing, “$pX is in this for
the long haul and, come hell or high water, wegamiag to make this
work.”

Musk and other SpaceX executives blamed the craslaro
unnamed technician. They said this technician hatedome work
on the rocket one day before the launch and fadqaroperly tighten
a fitting on a fuel pipe, which caused the fittimgcrack. The fitting
in question was something basic—an aluminum b-hat's often
used to connect a pair of tubes. The techniciankabnan. In the
aftermath of the rocket crash, Hollman flew to LAsgeles to
confront Musk directly. He’'d spent years workingydand night on
the Falcon 1 and felt enraged that Musk had callgdhim and his



team in public. Hollman knew that he’d fastened lbheut correctly
and that observers from NASA had been looking tn&shoulder to
check the work. When Hollman charged into Spacd¥adquarters
with a head full of fury, Mary Beth Brown tried talm him and stop
him from seeing Musk. Hollman kept going anywayd &ine two of
them proceeded to have a shouting match at Musikiile.

After all the debris was analyzed, it turned ouatt tthe b-nut had
almost certainly cracked due to corrosion frommianths in Kwaj's
salty atmosphere. “The rocket was literally crusteth salt on one
side, and you had to scrape it off,” Mueller sdBut we had done a
static fire three days earlier, and everything Wmas.” SpaceX had
tried to save about fifty pounds of weight by usiapminum
components instead of stainless steel. Thompserfotiner marine,
had seen the aluminum parts work just fine in lopliers that sat on
aircraft carriers, and Mueller had seen aircradting outside of Cape
Canaveral for forty years with aluminum b-nuts inef condition.
Years later, a number of SpaceX’s executives agitinize over the
way Hollman and his team were treated. “They warelgest guys,
and they kind of got blamed to get an answer outh& world,”
Mueller said. “That was really bad. We found outetathat it was

dumb luck.” Hollman left the company after this incident in Navber 2007
and then returned for a spell to train new persbnAenumber of people |
interviewed for the book said that Hollman was ey to SpaceX’s early days that

they feared the company might flame out without.him

After the crash, there was a lot of drinking ataa bn the main
island. Musk wanted to launch again within six nisntbut putting
together a new machine would again require an insen@mount of
work. SpaceX had some pieces for the vehicle readsl Segundo
but certainly not a ready-to-fire rocket. As theywehed drinks, the
engineers vowed to take a more disciplined appreatihtheir next
craft and to work better as a collective. Wordepduthe SpaceX
engineers would raise their game as well. He'd lm®serving them
for the Defense Department and loved the energyhef young
engineers but not their methodology. “It was baioge like a bunch
of kids in Silicon Valley would do software,” Wondesaid. “They
would stay up all night and try this and try thi&d.seen hundreds of
these types of operations, and it struck me thatomldn't work.”



Leading up to the first launch, Worden tried to te@au Musk,
sending a letter to him and the director of DARR#g research arm
of the Defense Department, that made his views.ct&don didn’t
react well. He said, ‘What do you know? You're juah
astronomer,” Worden said. But, after the rocketvblup, Musk
recommended that Worden perform an investigation foe
government. “l give Elon huge credit for that,” Vlen said.

Almost exactly a year later, SpaceX was ready yoatmother
launch. On March 15, 2007, a successful test diok tplace. Then,
on March 21, the Falcon 1 finally behaved. From l&snchpad
surrounded by palm trees, the Falcon 1 surged dpamard space.
It flew for a couple of minutes with engineers namd again
reporting that the systems were “nominal,” or imd®hape. At three
minutes into the flight, the first stage of the ketcseparated and fell
back to Earth, and the Kestrel engine kicked implasned to carry
the second stage into orbit. Ecstatic cheers wahtrothe control
room. Next, at the four-minute mark, the fairingpmtthe rocket
separated as planned. “It was doing exactly whatg supposed to
do,” said Mueller. “l was sitting next to Elon afabked at him and
said, ‘We’ve made it.” We're hugging and believe going to make
it to orbit. Then, it starts to wiggle.” For morkan five glorious
minutes, the SpaceX engineers got to feel like thag done
everything right. A camera on board the Falcon thtged down and
showed Earth getting smaller and smaller as thketamade its way
methodically into space. But then that wiggle thMateller noticed
turned into flailing, and the machine swooned,tstato break apart,
and then blew up. This time the SpaceX engineen® weick to
figure out what went wrong. As the propellant wassumed, what
was left started to move around the tank and sdgstinst the sides,
much like wine spinning around a glass. The slaghpnopellant
triggered the wobbling, and at one point it slosbedugh to leave an
opening to the engine exposed. When the engineeduck a big
breath of air, it flamed out.

The failure was another crushing blow to SpaceXigimeers.
Some of them had spent close to two years shuffiexck and forth
between California, Hawaii, and Kwaj. By the timpaSeX could



attempt another launch, it would be about four yester Musk’s
original target, and the company had been chewimgugh his

Internet fortune at a worrying rate. Musk had vowedblicly that he
would see this thing through to the end, but peopigle and outside
the company were doing back-of-the-envelope math auld tell

that SpaceX likely could only afford one more afpermaybe two.

To the extent that the financial situation unneriuask, he rarely if
ever let it show to employees. “Elon did a gredt gd not burdening
people with those worries,” said Spikes. “He alwagsnmunicated
the importance of being lean and of success, buag never ‘if we
fail, we're done for.” He was very optimistic.”

The failures seemed to do little to curtail Muskision for the
future or raise doubts about his capabilities hmridst of the chaos,
he took a tour of the islands with Worden. Musk dedhinking
aloud about how the islands could be unified imbe (andmass. He
suggested that walls could be built through the lisohannels
between the islands, and the water could be puroped the spirit
of the manmade systems in the Netherlands. Woedso,known for
his out-there ideas, was attracted to Musk's bravdd@hat he is
thinking of this stuff is kind of cool,” Worden shi“From that point
on, he and | discussed settling Mars. It reallynesged me that this
is a guy that thinks big.”
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The Haldeman children had lots of downtime in tHecan bush while on wild
adventures with their paren@Maye Musk



As a toddler, Musk would often drift off into hisva world and ignore those
around him. Doctors theorized that he might be loattbaring and had his
adenoid glands remove@Maye Musk
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Musk was a loner throughout grade school and sdféor years at the hands of
bullies.©Maye Musk



Musk’s original video-game code for Blastar, thengehe wrote as a twelve-year-
old and published in a local magazi@dlaye Musk




(From left to right) Elon, Kimbal, and Tosca at their house in Sachiiica. All
three children now live in the United Stat@laye Musk



Musk ran away on his own to Canada and ended Qoe¢n’s University in
Ontario, living in a dormitory for foreign studen@MVaye Musk



J. B. Straubel puts together one of Tesla Motaidyebattery packs at his house.
Photograph courtesy of Tesla Motors



A handful of engineers built the first Tesla Roadst a Silicon Valley warehouse
that they had turned into a garage workshop arghrek labPhotograph courtesy
of Tesla Motors



.

Musk and Martin Eberhard prepare to take the d2olydster for a test-drive. The
relationship between the two men would fall apathie years to come.
Photograph courtesy of Tesla Motors



SpaceX built its rocket factory from the groundim@a Los Angeles warehouse to
give hirth to the Falcon 1 rocké®hotograph courtesy of SpaceX



Tom Mueller €ar right, gray shir led the design, testing, and construction of
SpaceX'’s engine®hotograph courtesy of SpaceX



SpaceX had to conduct its first flights from Kwajal Atoll (or Kwaj) in the
Marshall Islands. The island experience was addiffibut ultimately fruitful
adventure for the engineefhotograph courtesy of SpaceX



SpaceX built a mobile mission-control trailer, avidsk and Mueller used it to
monitor the later launches from Kwéhotograph courtesy of SpaceX



Musk hired Franz von Holzhausen in 2008 to dedigrnltesla Model S. The two
men speak almost every day, as can be seen im#&gng in Musk’s SpaceX
cubicle.©Steve Jurvetson



SpaceX’s ambitions grew over the years to inclii@econstruction of the Dragon
capsule, which could take people to the Internati@pace Station and beyond.
©Steve Jurvetson



Musk has long had a thing for robots and is alveasauating new machines for
both the SpaceX and Tesla factori@Steve Jurvetson



When SpaceX moved to a new factory in Hawthornéfd@aia, it was able to
scale out its assembly line and work on multipiekets and capsules at the same
time. ©Steve Jurvetson



SpaceX tests new engines and crafts at a site Gréffor, Texas. Here the
company is testing a reusable rocket, code-nameals$Bopper,” that can land
itself. Photograph courtesy of SpaceX
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Musk has a tradition of visiting Dairy Queen ahe#test flights in Texas, in this
case with SpaceX investor and board member Stevetdon [eft) and fellow
investor Randy Gleinright). ©Steve Jurvetson



With a Dragon capsule hanging overhead, SpaceXm®mp$ peer into the
company’'s mission control center at the Hawthoawtory. Photograph courtesy
of SpaceX



Gwynne Shotwell is Musk’s right-hand woman at Spaaad oversees the day-to-
day operations of the company, including monitoargunch from mission
control. Photograph courtesy of SpaceX



Tesla took over the New United Motor Manufacturing. (or NUMMI) car
factory in Fremont, California, which is where werk produce the Model S
sedanPhotograph courtesy of Tesla Motors



Tesla began shipping the Model S sedan in 2012c@hended up winning most
of the automotive industry’'s major awaré&hotograph courtesy of Tesla Motors



The Tesla Model S sedan with its electric mot@at the reay and battery pack
(botton) exposedPhotograph courtesy of Tesla Motors



Tesla’s next car will be the Model X SUV with itgsature “falcon-wing doors.”
Photograph courtesy of Tesla Motors



In 2013, Musk visited Cuba with Sean Pedriing) and the investor Shervin
Pishevar lfack seat next to Mugklhey met with students and members of the
Castro family, and tried to free an American preof@Shervin Pishevar



Musk unveiled the Hyperloop in 2013. He proposeasi new mode of
transportation, and multiple groups have now setdik on building it.
Photograph courtesy of SpaceX



In 2014, Musk unveiled a radical new take on thecsprapsule—the Dragon V2.
It comes with a drop-down touch-screen display glinlt interior.Photograph
courtesy of SpaceX
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The Dragon V2 will be able to return to Earth aanld with pinpoint accuracy.
Photograph courtesy of SpaceX
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Musk is a nonstop traveler. Here’s a look at orer ye his life via records
obtained through a Freedom of Information Act rejue



Musk married, divorced, remarried, and then divdrites actress Talulah Riley.
Photograph courtesy of Talulah Riley



Musk and Riley relax at home in Los Angeles. Musires the home with his five
young boysPhotograph courtesy of Talulah Riley



ALL ELECTRIC

J. B. STRAUBEL HAS A TWO-INCH-LONG SCAR that cuts
across the middle of his left cheek. He earnech ihigh school,

during a chemistry class experiment. Straubel wétppp the wrong
concoction of chemicals, and the beaker he wasirwlexploded,

throwing off shards of glass, one of which slickebtigh his face.

The wound lingers as a tinkerer’s badge of hortoarrived near
the end of a childhood full of experimentation wi¢hemicals and
machines. Born in Wisconsin, Straubel construct&dge chemistry
lab in the basement of his family’'s home that ideld fume hoods
and chemicals ordered, borrowed, or pilfered. Atteébn, Straubel
found an old golf cart at the dump. He broughtatk home and
restored it to working condition, which requiredrhto rebuild the
electric motor. It seemed that Straubel was alvtakgg something
apart, sprucing it up, and putting it back togeti#dr of this fit into
the Straubel family’s do-it-yourself traditions. line late 1890s
Straubel's great-grandfather started the Straulmthihe Company,
which built one of the first internal combustiongares in the United
States and used it to power boats.

Straubel’'s inquisitive spirit carried him west totaSford
University, where he enrolled in 1994 intending lbecome a
physicist. After flying through the hardest courdes could take,
Straubel concluded that majoring in physics woudd Ipe for him.
The advanced courses were too theoretical, andl&tréiked to get
his hands dirty. He developed his own major ca#ledrgy systems
and engineering. “l wanted to take software andtataty and use it
to control energy,” Straubel said. “It was compgtzombined with
power electronics. | collected all the things | dodoing in one
place.”



There was no clean-technology movement at this, tbuée there
were companies dabbling with new uses for solargsaand electric
vehicles. Straubel ended up hunting down theséugisrhanging out
in their garages and pestering the engineers. garnbenkering once
again on his own as well in the garage of a hoesshared with a
half dozen friends. Straubel bought a “piece ot $torsche” for
$1,600 and turned it into an electric car. This mehat Straubel had
to create a controller to manage the electric mdiaid a charger
from scratch, and write the software that made ehgre machine
work. The car set the world record for electric icéh (EV)
acceleration, traveling a quarter mile in 17.28osels. “The thing |
took away was that the electronics were great, yand could get
acceleration on a shoestring budget, but the ledtesucked,”
Straubel said. “It had a thirty-mile range, sodrleed firsthand about
some of the limitations of electric vehicles.” Sibal gave his car a
hybrid boost, building a gasoline-powered cont@aptihat could be
towed behind the Porsche and used to rechargeatteribs. It was
good enough for Straubel to drive the four hundmatks down to
Los Angeles and back.

By 2002, Straubel was living in Los Angeles. He'dttgn a
master’'s degree from Stanford and bounced aroumbugple of
companies looking for something that called ouhito. He decided
on Rosen Motors, which had built one of the worléitst hybrid
vehicles—a car that ran off a flywheel and a gabite and had
electric motors to drive the wheel. After it foldeskraubel followed
Harold Rosen, an engineer famed for inventing thestationary
satellite, to create an electric plane. “I'm a piégmd love to fly, so
this was perfect for me,” Straubel said. “The idess that it would
stay aloft for two weeks at a time and hover ovepecific spot. This
was way before drones and all that.” To help makdsemeet,
Straubel also worked nights and on the weekendgdeiactronics
consulting for a start-up.

It was in the midst of toiling away on all theseojpcts that
Straubel's old buddies from the Stanford solarteam came to pay
him a visit. A group of rogue engineers at Stanfeaid been working
on solar cars for years, building them in a WorldrW-era Quonset



hut full of toxic chemicals and black widows. Urdikoday, when the
university would jump at the chance to support saclproject,
Stanford tried to shut down this group of fringeaks and geeks.
The students proved very capable of doing the workheir own and
competed in cross-country solar-powered car raggaubel helped
build the vehicles during his time at universitydaeven after,
forming relationships with the incoming crop of eregrs. The team
had just raced 2,300 miles from Chicago to Los Aegjeand
Straubel offered the strapped, exhausted kidse@eptastay. About a
half dozen students showed up at Straubel's plwak their first
showers in many days, and then spread acrossdus. fAs they
chatted late into the night, Straubel and the st@lam kept fixating
on one topic. They realized that lithium ion ba#srsuch as the
ones in their car being fed by the sun—had gottanhbetter than
most people realized. Many consumer electronicsicdsv like
laptops were running on so-called 18650 lithium batteries, which
looked a lot like AA batteries and could be struogether. “We
wondered what would happen if you put ten thousanihe battery
cells together,” Straubel said. “We did the mathl digured you
could go almost one thousand miles. It was totaflydy shit, and
eventually everyone fell asleep, but the idea yestlick with me.”

Soon enough, Straubel was stalking the solar @w,drying to
talk them into building an electric car based oe thhium ion
batteries. He would fly up to Palo Alto, spend thght sleeping in
his plane, and then ride a bicycle to the Stanéamipus to make his
sales pitch while helping with their current pragcThe design
Straubel had come up with was a super-aerodynaetiche with 80
percent of its mass made up of the batteriesokdd quite a bit like
a torpedo on wheels. No one knew the exact dethilStraubel's
long-term vision for this thing, including Straub&he plan seemed
to be less about forming a car company than aboidibg a proof-
of-concept vehicle just to get people thinking ain power of the
lithium ion batteries. With any luck, they wouldndi a race to
compete in.

The Stanford students agreed to join Straubelgitcbuld raise
some money. He began going to trade shows handihgrochures



about his idea and e-mailing just about anyonecduddcthink of. “I
was shameless,” he said. The only problem wasnihatne had any
interest in what Straubel was selling. Investoraltddiim one
rejection after another for months on end. Thernthefall of 2003,
Straubel met Elon Musk.

Harold Rosen had set up a lunch with Musk at aosehf
restaurant near the SpaceX headquarters in Loslégxgad brought
Straubel along to help talk up the electric plasheai When Musk
didn’t bite on that, Straubel announced his eleatdar side project.
The crazy idea struck an immediate chord with Mugho had been
thinking about electric vehicles for years. Whileusk had mostly
focused on using ultracapacitors for the vehidiesyas thrilled and
surprised to hear how far the lithium ion batteeghnology had
progressed. “Everyone else had told me | was rutisElon loved
the idea,” Straubel said. “He said, ‘Sure, | wilvg you some
money.” Musk promised Straubel $10,000 of the $000 he was
seeking. On the spot, Musk and Straubel formeahshig that would
survive more than a decade of extreme highs and &snthey set out
to do nothing less than change the world.

After the meeting with Musk, Straubel reached ouhis friends
at AC Propulsion. The Los Angeles—based companyestan 1992
and was the bleeding edge of electric vehicleddimg everything
from zippy midsize passenger jobs right on up tortsp cars.
Straubel really wanted to show Musk the tzero (ffbimero”)—the
highest-end vehicle in AC Propulsion’s stable. #sva type of kit car
that had a fiberglass body sitting on top of alsteame and went
from zero to 60 miles per hour in 4.9 seconds wirshunveiled in
1997. Straubel had spent years hanging out withAtbéPropulsion
crew and asked Tom Gage, the company’s presidebtjng a tzero
over for Musk to drive. Musk fell for the car. Havs its potential as
a screaming-fast machine that could shift the gei@e of electric
cars from boring and plodding to something aspreatl. For months
Musk offered to fund an effort to transform the kiar into a
commercial vehicle but got rebuffed time and agdinwas a proof
of concept and needed to be made real,” Strauligl 4alove the
hell out of the AC Propulsion guys, but they weoet ®f hopeless at



business and refused to do it. They kept tryingeibElon on this car
called the eBox that looked like shit, didn’'t hayeod performance,
and was just uninspiring.” While the meetings wk@ Propulsion

didn’t result in a deal, they had solidified Musk’serest in backing
something well beyond Straubel’'s science projeta late February
2004 e-mail to Gage, Musk wrote, “What I'm goingdo is figure

out the best choice of a high performance baseaadr electric

powertrain and go in that direction.”

Unbeknownst to Straubel, at about the same timeuple of
business partners in Northern California had addleri in love with
the idea of making a lithium ion battery powered. cilartin
Eberhard and Marc Tarpenning had founded NuvoMedE097 to
create one of the earliest electronic book readmsited the Rocket
eBook. The work at NuvoMedia had given the menginisiinto
cutting-edge consumer electronics and the hugepraned lithium
ion batteries used to power laptops and other plerdevices. While
the Rocket eBook was too far ahead of its time aoda major
commercial success, it was innovative enough tadctthe attention
of Gemstar International Group, which own&d Guideand some
electronic programming guide technology. Gemstaid pf187
million to acquire NuvoMedia in March 2000. Spoifs hand, the
cofounders stayed in touch after the deal. Theyh boted in
Woodside, one of the wealthiest towns in Silicorll&a and chatted
from time to time about what they should tackletnéwe thought
up some goofball things,” said Tarpenning. “Ther@swne plan for
these fancy irrigation systems for farms and theéndased on smart
water-sensing networks. But nothing really resathaé®@d we wanted
something more important.”

Eberhard was a supremely talented engineer with-godder’s
social conscience. The United States’ repeated lictenfin the
Middle East bothered him, and like many other smeminded folks
around 2000 he had started to accept global warmm@ reality.
Eberhard began looking for alternatives to gas-jugzcars. He
investigated the potential of hydrogen fuel cellg ound them
lacking. He also didn't see much point in leasingnsthing like the
EV1 electric car from General Motors. What did tateberhard’s



interest, however, were the all-electric cars frA@ Propulsion that
he spied on the Internet. Eberhard went down toAmgeles around
2001 to visit the AC Propulsion shop. “The placekied like a ghost
town and like they were going out of business,” fBbed said. I

bailed them out with five hundred thousand doliorghat they could
build one of their cars for me with lithium ion tead of lead acid
batteries.” Eberhard too tried to goad AC Propulsioto being a
commercial enterprise rather than a hobby shop.nhey rejected
his overtures, Eberhard decided to form his own paomg and see
what the lithium ion batteries could really do.

Eberhard’s journey began with him building a techhmodel of
the electric car on a spreadsheet. This let himakwegarious
components and see how they might affect the whichape and
performance. He could adjust the weight, numberbafteries,
resistance of the tires and body, and then get baslwers on how
many batteries it would take to power the variogsighs. The
models made it clear that SUVs, which were veryupat the
time, and things like delivery trucks were unlikegindidates. The
technology seemed instead to favor a lighter-weigigth-end sports
car, which would be fast, fun to drive, and havebitter range than
most people would expect. These technical spetidica
complemented the findings of Tarpenning, who haénbéoing
research into a financial model for the car. Theofa Prius had
started to take off in California, and it was beipgrchased by
wealthy eco-crusaders. “We also learned that tleeage income for
EV1 owners was around two hundred thousand doparsyear,”
Tarpenning said. People who used to go after theid,eBMW, and
Cadillac brands saw electric and hybrid cars asffarent kind of
status symbol. The men figured they could build sthving for the
$3 billion per year luxury auto market in the Uditstates that would
let rich people have fun and feel good about thérasdoo. “People
pay for cool and sexy and an amazing zero-to-siktge,”
Tarpenning said.

On July 1, 2003, Eberhard and Tarpenning incorpdraheir
new company. While at Disneyland a few months eadn a date
with his wife, Eberhard had come up with the nanasld Motors,



both to pay homage to the inventor and electricompioneer Nikola
Tesla and because it sounded cool. The cofoundeted an office
that had three desks and two small rooms in a gdiécl®60s
building located at 845 Oak Grove Avenue in Mendok? The third
desk was occupied a few months later by lan Wrightengineer
who grew up on a farm in New Zealand. He was ahig of the
Tesla cofounders in Woodside, and had been wonkatly them to
hone his pitch for a networking startup. When tteatsup failed to
raise any money from venture capitalists, Wriglmgd Tesla. As the
three men began to tell some of their confidantgheir plans, they
were confronted with universal derision. “We mefriand at this
Woodside pub to tell her what we had finally dedide do and that
it was going to be an electric car,” Tarpenninglsé&she said, ‘You
have to be kidding me.”

Anyone who tries to build a car company in the EdiStates is
quickly reminded that the last successful startaughe industry was
Chrysler, founded in 1925. Designing and buildingaa from the
ground up comes with plenty of challenges, butr#ally getting the
money and know-how to build lots of cars that hasarted past
efforts to get a new company going. The Tesla femmnavere aware
of these realities. They figured that Nikola Tdsal built an electric
motor a century earlier and that creating a draiatto take the
power from the motor and send it to the wheels d@aable. The
really frightening part of their enterprise woule tbuilding the
factory to make the car and its associated pans.tf®2 more the
Tesla guys researched the industry, the more tbalzed that the
big automakers don’'t even really build their cangraore. The days
of Henry Ford having raw materials delivered to are of his
Michigan factory and then sending cars out the rodmel had long
passed. “BMW didn’'t make its windshields or upheigtor rearview
mirrors,” Tarpenning said. “The only thing the ligr companies
had kept was internal combustion research, salésramketing, and
the final assembly. We thought naively that we dadcess all the
same suppliers for our parts.”

The plan the Tesla cofounders came up with wageémsde some
technology from AC Propulsion around the tzero gkehand to use



the Lotus Elise chassis for the body of their tatus, the English
carmaker, had released the two-door Elise in 1996, it certainly
had the sleek, ground-hugging appeal to make arstait to high-
end car buyers. After talking to a number of peoplethe car
dealership business, the Tesla team decided td aedling their cars
through partners and sell direct. With these basias plan in place,
the three men went hunting for some venture cagitatling in
January 2004.

To make things feel more real for the investorg fhesla
founders borrowed a tzero from AC Propulsion anavdrit to the
venture capital corridor of Sand Hill Road. The aacelerated faster
than a Ferrari, and this translated into viscesaitement for the
investors. The downside, though, was that ventap#talists are not
a terribly imaginative bunch, and they struggledsee past the
crappy plastic finish of this glorified kit car. €honly venture
capitalists that bit were Compass Technology Pestraad SDL
Ventures, and they didn’t sound altogether thrill€te lead partner
at Compass had made out well on NuvoMedia andséatie loyalty
to Eberhard and Tarpenning. “He said, ‘This is stuput | have
invested in every automotive start-up for the fasty years, so why
not,” Tarpenning recalled. Tesla still needed adlanvestor who
would pony up the bulk of the $7 million neededniake what's
known as a mule or a prototype vehicle. That wdwddtheir first
milestone and give them something physical to sludfyv which
could aid a second round of funding.

Eberhard and Tarpenning had Elon Musk’s name inbdek of
their heads as a possible lead investor from tieetulhey had both
seen him speak a couple of years earlier at a Blacgety conference
held at Stanford where Musk had laid out his visddsending mice
into space, and they got the impression that heugio a bit
differently and would be open to the idea of arciie car. The idea
to pitch Musk on Tesla Motors solidified when Torageé from AC
Propulsion called Eberhard and told him that Musis looking to
fund something in the electric car arena. Eberlzand Wright flew
down to Los Angeles and met with Musk on a Fridéyat weekend,
Musk peppered Tarpenning, who had been away onpa with



guestions about the financial model. “l just rememtesponding,
responding, and responding,” Tarpenning said. “Tbhdowing
Monday, Martin and | flew down to meet him againdahe said,
‘Okay, I'm in.”

The Tesla founders felt like they had lucked inbe tperfect
investor. Musk had the engineering smarts to kndwatwhey were
building. He also shared their larger goal of tgyto end the United
States’ addiction to oil. “You need angel investtoshave some
belief, and it wasn't a purely financial transaatidor him,”
Tarpenning said. “He wanted to change the energwtean of the
country.” With an investment of $6.5 million, Muslad become the
largest shareholder of Tesla and the chairmaneotdmpany. Musk
would later wield his position of strength well wWehibattling
Eberhard for control of Tesla. “It was a mistakElerhard said. “I
wanted more investors. But, if | had to do it agaiwould take his
money. A bird in the hand, you know. We needed it.”

Not long after this meeting took place, Musk calitdaubel and
urged him to meet with the Tesla team. Straubelchélaat their
offices in Menlo Park were about a half a mile frbmm house, and
he was intrigued but very skeptical of their stodo one on the
planet was more dialed into the electric vehiclengcthan Straubel,
and he found it hard to believe that a couple ofsguad gotten this
far along without word of their project reachingmiNonetheless,
Straubel stopped by the office for a meeting, aras$ Wired right
away in May 2004 at a salary of $95,000 per ydaolti them that |
had been building the battery pack they need ddwenstreet with
funding from Elon,” Straubel said. “We agreed tanjdorces and
formed this ragtag group.”

Had anyone from Detroit stopped by Tesla Motorghet point,
they would have ended up in hysterics. The suml tofathe
company’s automotive expertise was that a coupléhefguys at
Tesla really liked cars and another one had cremtaties of science
fair projects based on technology that the autoraotindustry
considered ridiculous. What's more, the foundingnmtehad no
intention of turning to Detroit for advice on how build a car
company. No, Tesla would do what every other Silittalley start-



up had done before it, which was hire a bunch afngy hungry
engineers and figure things out as they went aldlayer mind that
the Bay Area had no real history of this model evaving worked
for something like a car and that building a compfehysical object
had little in common with writing a software app@lion. What Tesla
did have, ahead of anyone else, was the realizahah 18650
lithium ion batteries had gotten really good andevgoing to keep
getting better. Hopefully that coupled with somésfand smarts
would be enough.

Straubel had a direct pipeline into the smart, @i engineers
at Stanford and told them about Tesla. Gene Begdglty, one of
the members of the solar-powered-car team, lit hg gecond he
heard from Straubel. An undergraduate, Berdichevshynteered to
quit school, work for free, and sweep the floor§asla if that's what
it took to get a job. The founders were impresséd twis spirit and
hired Berdichevsky after one meeting. This left Benevsky in the
uncomfortable position of calling his Russian imraigt parents, a
pair of nuclear submarine engineers, to tell thbat he was giving
up on Stanford to join an electric car start-up.eAgployee No. 7, he
spent part of the workday in the Menlo Park offared the rest in
Straubel’s living room designing three-dimensionadels of the
car’s powertrain on a computer and building batfegk prototypes
in the garage. “Only now do | realize how insanewags,”
Berdichevsky said.

Tesla soon needed to expand to accommodate itsingudd
engineer army and to create a workshop that woald bring the
Roadster, as they were now calling the car, to Tifeey found a two-
story industrial building in San Carlos at 1050 @oencial Street.
The 10,000-square-foot facility wasn't much, buth#d room to
build a research and development shop capableaxkikng out some
prototype cars. There were a couple of large aslsebays on the
ride side of the building and two large rollup dedng enough for
cars to drive in and out. Wright divided the opéoif space into
segments—motors, batteries, power electronics,fiaadl assembly.
The left half of the building was an office spadwtt had been
modified in weird ways by the previous tenant, anmbing supply



company. The main conference room had a wet baanamk where
the faucet was a swan’s mouth, and the hot and kdds were
wings. Berdichevsky painted the office white onum@&ay night, and
the next week the employees made a field trip t8AKo buy desks
and hopped online to order their computers from.D*d for tools,
Tesla had a single Craftsman toolbox loaded witmrhars, nails,
and other carpentry basics. Musk would visit nowl again from
Los Angeles and was unfazed by the conditions,ngaseen SpaceX
grow up in similar surroundings.

The original plan for producing a prototype vehideunded
simple. Tesla would take the AC Propulsion tzeravg@arain and fit
it into the Lotus Elise body. The company had a@gla schematic
for an electric motor design and figured it couldyla transmission
from a company in the United States or Europe amndowurce any
other parts from Asia. Tesla’s engineers mostlydedeto focus on
developing the battery pack systems, wiring the aad cutting and
welding metal as needed to bring everything togetbegineers love
to muck around with hardware, and the Tesla teaonght of the
Roadster as something akin to a car conversioregrtpat could be
done with two or three mechanical engineers, arfiemaassembly
people.

The main team of prototype builders consisted afagiel,
Berdichevsky, and David Lyons, a very clever medawrengineer
and employee No. 12. Lyons had about a decade périexce
working for Silicon Valley companies and had meta8bel a few
years before when the two men struck up a conversat a 7-
Eleven about an electric bike Straubel was ridingans had helped
Straubel pay bills by hiring him as a consultant & company
building a device to measure people’s core bodyptzature.
Straubel thought he could return the favor by hbrnggLyons on
early to such an exciting project. Tesla would eme a big way as
well. As Berdichevsky put it, “Dave Lyons knew hdw get shit
done.”

The engineers bought a blue lift for the car aridt s inside the
building. They also purchased some machine toalsd hools, and
floodlights to work at night and started to turre tfacility into a



hotbed of R&D activity. Electrical engineers stutlithe Lotus’s
base-level software to figure out how it tied tdgpetthe pedals,
mechanical apparatus, and the dashboard gauges. rddley

advanced work took place with the battery packgiedNo one had
ever tried to combine hundreds of lithium ion baé¢t® in parallel, so
Tesla ended up at the cutting edge of the techgolog

The engineers started trying to understand how heaild
dissipate and current flow would behave acrossragvaatteries by
supergluing them together into groups called briGkeen ten bricks
would be placed together, and the engineers wasldviarious types
of air and liquid cooling mechanisms. When the dedam had
developed a workable battery pack, they stretchedyellow Lotus
Elise chassis five inches and lowered the pack witlnane into the
back of the car, where its engine would normally Deese efforts
began in earnest on October 18, 2004, and, radmarkably, four
months later, on January 27, 2005, an entirely ks of car had
been built by eighteen people. It could even beedriaround. Tesla
had a board meeting that day, and Musk zipped ahatie car. He
came away happy enough to keep investing. Musknp®® million
more as Tesla raised a $13 million funding rourite Tompany now
planned to deliver the Roadster to consumers ity 2806.

Once they'd finished building a second car a fewnths later,
the engineers at Tesla decided they needed toufade a massive
potential flaw in their electric vehicle. On July 2005, they were at
Eberhard’s house in Woodside celebrating Indepereldday and
figured it was as good a moment as any to see diened when
the Roadster’s batteries caught on fire. Someqgpedtaventy of the
batteries together, put a heating strip wire itte bundle, and set it
off. “It went up like a cluster of bottle rocketd,}ons said. Instead
of twenty batteries, the Roadster would have ctosg,000, and the
thought of what an explosion at that scale wouldikeehorrified the
engineers. One of the perks of an electric car maant to be that it
moved people away from a flammable liquid like dm&and the
endless explosions that take place in an engingh Beople were
unlikely to pay a high price for something even endangerous, and
the early nightmare scenario for the employeesesialwas that a



rich, famous person would get caught in a fire edusy the car. “It
was one of those ‘oh shit’ moments,” Lyons saidh&fis when we
really sobered up.”

Tesla formed a six-person task force to deal wité battery
issue. They were pulled off all other work and giveoney to begin
running experiments. The first explosions stareddng place at the
Tesla headquarters, where the engineers filmed thestow motion.
Once saner minds prevailed, Tesla moved its exgiossearch to a
blast area behind an electrical substation maietaihy the fire
department. Blast by blast, the engineers learngckat deal about
the inner workings of the batteries. They developaethods for
arranging them in ways that would prevent fireseading from one
battery to the next and other techniques for stapm@xplosions
altogether. Thousands of batteries exploded albegwtay, and the
effort was worth it. It was still early days, faure, but Tesla was on
the verge of inventing battery technology that wioget it apart from
rivals for years to come and would become one efdbmpany’s
great advantages.

The early success at building two prototype caosiped with
Tesla’s engineering breakthroughs around the lhedteand other
technological pieces, boosted the company’s confidelt was time
to put Tesla’s stamp on the vehicle. “The origipEn had been to
do the bare minimum we could get away with as famaking the
car stylistically different from a Lotus but electt said Tarpenning.
“Along the way, Elon and the rest of the board safdu only get to
do this once. It has to delight the customer, dmdLlotus just isn’t
good enough to do that.”

The Elise’s chassis, or base frame, worked fine Tesla’'s
engineering purposes. But the body of the car leaidis issues in
both form and function. The door on the Elise wih®fa foot tall,
and you were meant to either jump into the car ak ihto it,
depending on your flexibility and/or dignity. Thedy also needed to
be longer to accommodate Tesla’s battery pack atairk. And
Tesla preferred to make the Roadster out of cafitb@n instead of
fiberglass. On these design points, Musk had afodpinion and
influence. He wanted a car that Justine coulddeatfortable getting



into and that had some measure of practicality. KViniede these
opinions clear when he visited Tesla for board mgstand design
reviews.

Tesla hired a handful of designers to mock up reovkd for the
Roadster. After settling on a favorite, the compaayd to build a
guarter-scale model of the vehicle in January 280& then a full-
scale model in April. This process provided theld executives with
yet another revelation of everything that went imbaking a car.
“They wrap this shiny Mylar material around the rabdnd vacuum
it, so that you can really see the contours andeshnd shadows,”
Tarpenning said. The silver model was then turmed & digital
rendering that the engineers could manipulate em tomputers. A
British company took the digital file and used at dreate a plastic
version of the car called an “aero buck” for aerwaiyics testing.
“They put it on a boat and shipped it to us, anehtlve took it to
Burning Man,” Tarpenning said, referring to the aaindrug-infused
art festival held in the Nevada desert.

About a year later, after many tweaks and much woesla had
a pencils-down moment. It was May 2006, and the paomy had
grown to a hundred employees. This team built ekbl@rsion of the
Roadster known as EP1, or engineering prototype Ohewas
saying, ‘We now think we know what we will build, Tarpenning
said. “You can feel it. It's a real car, and it'ery exciting.” The
arrival of the EP1 provided a great excuse to sbristing investors
what their money had bought and to ask for more$urom a wider
audience. The venture capitalists were impressedginto overlook
the fact that engineers sometimes had to manuadlyte car to cool
it down in between test drives and were now stautiingrasp Tesla’s
long-term potential. Musk once again put money im&sla—$12
million—and a handful of other investors, includinge venture
capital firm Draper Fisher Jurvetson, VantagePGiapital Partners,
J.P. Morgan, Compass Technology Partners, Nickzkeni Larry

Page, and Sergey Brin, joined the $40 million roumda press release
announcing the funding round, Musk was not listecadounder of the company.
In the “About Tesla Motors” section, the compangtat, “Tesla Motors was
founded in June 2003 by Martin Eberhard and Marpdraning to create efficient



electric cars for people who love to drive.” MuskdaEberhard would later spar
over Musk’s founder status.

In July 2006, Tesla decided to tell the world witdtad been up
to. The company’s engineers had built a red prpmtyEP2—to0
complement the black one, and they both went grlalisat an event
in Santa Clara. The press flocked to the announcemed were
quite taken with what they saw. The Roadsters \gergeous, two-
seater convertibles that could go from zero to ®0Oabout four
seconds. “Until today,” Musk said at the event| &éctric cars have
sucked.” http://news.cnet.com/Electric-sports-car-packs-aeh@o2C-but-will-
it-sell/2100-11389 3-6096377.xhin|

Celebrities like then-governor Arnold Schwarzeneggand
former Disney CEO Michael Eisner showed up at theng and
many of them took test rides in the Roadsters. vdiecles were so
fragile that only Straubel and a couple of othested hands knew
how to run them, and they were swapped out evegy iinutes to
avoid overheating. Tesla revealed that each carldvoost about
$90,000 and had a range of 250 miles per chargetyTgeople, the
company said, had committed to buying a Roadstetuding the
Google cofounders Brin and Page and a handful ledratechnology
billionaires. Musk promised that a cheaper car—ar-&eat, four-
door model under $50,000, would arrive in aboutehyears.

Around the time of this event, Tesla made its dabuhe New
York Timesvia a mini-profile on the company. Eberhard vowed—
optimistically—to begin shipments of the Roadstethe middle of
2007, instead of early 2006 as once planned, addolat Tesla’s
strategy of starting with a high-priced, low-volunpeoduct and
moving down to more affordable products over timg,underlying
technology and manufacturing capabilities advandédsk and
Eberhard were big believers in this strategy, hgjgeen it play out
with a number of electronic devices. “Cellphonesigerators, color
TV’s, they didn’t start off by making a low-end ghact for masses,”
Eberhard told the paper.
[http://mww.nytimes.com/2006/07/19/business/19¢lectntml] “They were
relatively expensive, for people who could affard While the story
was a coup for Tesla, Musk didn’t appreciate bdefgout of the
article entirely. “We tried to emphasize him, amddtthe reporter




about him over and over again, but they weren'¢rgdted in the
board of the company,” Tarpenning said. “Elon wagolis. He was
livid.”

You could understand why Musk might want some ef shine
of Tesla to rub off on him. The car had turned iatcause célebre of
the automotive world. Electric vehicles tended iwoke religious
overreactions from both the pro and con camps,tl@dppearance
of a good-looking, fast electric car stoked eveg/smpassions. Tesla
had also turned Silicon Valley into a real threatieast conceptually,
to Detroit for the first time. The month after tS8anta Monica event
was the Pebble Beach Concours d’Elegance, a fasitascase for
exotic cars. Tesla had become such a topic of ¢satien that the
organizers of the event begged to have a Roadstewaived the
usual display fees. Tesla set up a booth, and pestywiwed up by the
dozens writing $100,000 checks on the spot to pderotheir cars.
“This was long before Kickstarter, and we just haat thought of
trying to do that,” Tarpenning said. “But then wearted getting
millions of dollars at these types of events.” \(ggt capitalists,
celebrities, and friends of Tesla employees begangtto buy their
way onto the waiting list. Some of Silicon Vallewgealthy elite
went so far as to show up at the Tesla office amatk on the door,
looking to buy a car. The entrepreneurs Konsta@thmer and
Bruce Leak, who had known Musk from his internskigys at
Rocket Science Games, did just that one weekdayesmadgd up
getting a personal tour of the car from Musk ancerBard that
stretched over a couple of hours. “At the end wid, s&Ve’'ll take
one,” Othmer said. “They weren’t actually allow&al sell cars yet,
though, so we joined their club. It cost one huddfe®usand dollars,
but one of the benefits of membership was thatdget a free car.”

As Tesla switched from marketing back into R&D mpiteéhad
some trends working in its favor. Advances in cotmguhad made
it so that small car companies could sometimes Ipwaticthe same
weight as the giants of the industry. Years agaooraakers would
have needed to make a fleet of cars for crasmtgstiesla could not
afford to do that, and it didn't have to. The thilRoadster
engineering prototype went to the same collisicsting facility used



by large automakers, giving Tesla access to tofiv@fine high-
speed cameras and other imaging technology. Thdasahother
tests, though, were done by a third party thatigpeed in computer
simulations and saved Tesla from building a fldetrash vehicles.
Tesla also had equal access to the big guys’ diyatvacks made
out of cobblestones and concrete embedded withlrobjacts. It
could replicate 100,000 miles and ten years of \ae#nese facilities.

Quite often, the Tesla engineers brought theirc&ii Valley
attitude to the automakers’ traditional stompinguwds. There’s a
break and traction testing track in northern Swedear the Arctic
Circle where cars get tuned on large plains of Itewould be
standard to run the car for three days or so,lgetlata, and return to
company headquarters for many weeks of meetingsitafow to
adjust the car. The whole process of tuning a eartake the entire
winter. Tesla, by contrast, sent its engineersgloith the Roadsters
being tested and had them analyze the data onpbe ¥/hen
something needed to be tweaked, the engineers wewidte some
code and send the car back on the ice. “BMW woeleldrnto have a
confab between three or four companies that wolllblame each
other for the problem,” Tarpenning said. “We jusedl it ourselves.”
Another testing procedure required that the Roaslst® into a
special cooling chamber to check how they woulgaed to frigid
temperatures. Not wanting to pay the exorbitantscts use one of
these chambers, the Tesla engineers opted to renteacream
delivery truck with a large refrigerated trailelorBeone would drive
a Roadster into the truck, and the engineers wdald parkas and
work on the car.

Every time Tesla interacted with Detroit it reca&\e reminder of
how the once-great city had been separated fronovits can-do
culture. Tesla tried to lease a small office inD®t The costs were
incredibly low compared with space in Silicon Vglléut the city’'s
bureaucracy made getting just a basic office aneardThe
building’s owner wanted to see seven years of addithancials
from Tesla, which was still a private company. Thea building
owner wanted two years’ worth of advanced rent.lalrasd about
$50 million in the bank and could have bought théding outright.



“In Silicon Valley, you say you're backed by a verd capitalist, and
that's the end of the negotiation,” Tarpenning séBut everything
was like that in Detroit. We'd get FedEx boxes, ahdy couldn’t
even decide who should sign for the package.”

Throughout these early years, the engineers crediteerhard
with making quick, crisp decisions. Rarely did Beglet hung up
overanalyzing a situation. The company would pigdam of attack,
and when it failed at something, it failed fast ahdn tried a new
approach. It was many of the changes that Musk edatitat started
to delay the Roadster. Musk kept pushing for thetoabe more
comfortable, asking for alterations to the seatd #re doors. He
made the carbon-fiber body a priority, and he pdsioe electronic
sensors on the doors so that the Roadster coulchlbeked with the
touch of a finger instead of a tug on a handle.rkdrel groused that
these features were slowing the company down, aadynof the
engineers agreed. “It felt at times like Elon whs tunreasonably
demanding overarching force,” said BerdichevskyhéTtcompany as
a whole was sympathetic to Martin because he wexe @l the time,
and we all felt the car should ship sooner.”

By the middle of 2007, Tesla had grown to 260 elypdés and
seemed to be pulling off the impossible. It hadduced the fastest,
most beautiful electric car the world had ever sakemost from thin
air. All it had to do next was build a lot of thars—a process that
would end up almost bankrupting the company.

The greatest mistake Tesla’'s executives made irednly days
were assumptions around the transmission systerthéoRoadster.
The goal had always been to get from zero to 60 agpquickly as
possible in the hopes that the raw speed of thelfteawould attract
a lot of attention and make it fun to drive. To tlus, Tesla’s
engineers had decided on a two-speed transmissibich is the
underlying mechanism in the car for transferringvpo from the
motor to the wheels. The first gear would takedéefrom zero to 60
mph in less than four seconds, and then the segeadwould take
the car up to 130 mph. Tesla had hired Xtrac, aidBricompany
specializing in transmission designs, to build fast and had every
reason to believe that this would be one of theather bits of the



Roadster’s journey. “People had been making trassioms since

Robert Fulton built the steam engine,” said Billr@e [A southern
gentleman, Currie could never get used to Musk'sasing—"he curses like a
sailor and does it in mixed company”—or the waywweild churn through prized
talent. “He’d search through the woods, turn oveerg rock and dig through
brambles to find the one person with the specifigeetise and skill he wanted,”
Currie said. “Then, that guy would be gone threatim®to a year later if he didn’t
agree with Elon.” Currie, though, remembers Muskirespirational. Even as
Tesla’s funds dwindled, Musk urged the employeesidotheir jobs well and
vowed to give them what they needed to be sucdes3furie, like many people,
also found Musk’s work ethic astonishing. “I woubeé in Europe or China and
send him an email at two thirty in the morning kiime,” Currie said. “Five
minutes later, I'd get an answer back. It's jusbelievable to have support on that

level.”] a veteran Silicon Valley engineer and employee Bi® at

Tesla. “We thought you would just order one. Bug flist one we
had lasted forty seconds.” The initial transmissionild not handle
the big jump from the first to the second gear, Hmedfear was that
the second gear would engage at high speed araersyinchronized
with the motor properly, which would result in csttaphic damage
to the car.

Lyons and the other engineers quickly set out yotar fix the
issue. They found a couple of other contractors dsign
replacements and again hoped that these longtismesrtrission
experts would deliver something usable with relatease. It soon
became apparent, however, that the contractors wetealways
putting their A team to work on this project fortiay start-up in
Silicon Valley and that the new transmissions weydetter than the
first. During tests, Tesla found that the transmiss would
sometimes break after 150 miles and that the mia@ between
failures was about 2,000 miles. When a team frorditeran a root
cause analysis of the transmission to find failutbey discovered
fourteen separate issues that could cause thensystbreak. Tesla
had wanted to deliver the Roadster in November 20 the
transmission issues lingered, and by the time Jara2008, rolled
around, the company had to once again start fraat@dtc on a third
transmission push.

Tesla also faced issues abroad. The company hadedgo send
a team of its youngest, most energetic engineefsiadand to set up



a battery factory. Tesla partnered with an enthtisialthough not
totally capable manufacturing partner. The Teskgirexers had been
told that they could fly over and manage the camsion of a state-
of-the-art battery factory. Instead of a factohgyt found a concrete
slab with posts holding up a roof. The building ved®ut a three-
hour drive south from Bangkok, and had been lefstijaopen like

many of the other factories because of the inctedibat. The other
manufacturing operations dealt with making stovésgs, and

commodities that could withstand the elements.alrésld sensitive
batteries and electronics, and like parts of thiedfal, they'd be

chewed up by the salty, humid conditions. Evenpallesla’s

partner paid about $75,000 to put in drywall, ctfe floor, and

create storage rooms with temperature controlsla’Begngineers
ended up working maddening hours trying to tram Tlnai workers
on how to handle the electronics properly. The tgraent of the

battery technology, which had once moved along aapd pace,

slowed to a crawl.

The battery factory was one part of a supply cliaat stretched
across the globe, adding cost and delays to thel$keraproduction.
Body panels for the car were to be made in Franbéde the motors
were to come from Taiwan. Tesla planned on buyiaigelby cells in
China and shipping them to Thailand to turn thec@iparts into
battery packs. The battery packs, which had to toeed for a
minimal amount of time to avoid degradation, wotlldn be taken to
port and shipped to England, where they neededetr customs.
Tesla then planned for Lotus to build the bodylef ¢ar, attach the
battery packs, and ship the Roadsters by boat dr@ape Horn to
Los Angeles. In that scenario, Tesla would have fai the bulk of
the car and had no chance to recognize revenuleeopatrts until six
to nine months had passed. “The idea was to gasia, get things
done fast and cheap, and make money on the cad”Farest
North, one of the engineers sent to Thailand. “Wiatfound out
was that for really complicated things, you cantld® work cheaper
here and have less delays and less problems.” \&thv@e new hires
came on, they were horrified to discover just h@aphmzard Tesla’s
plan appeared. Ryan Popple, who had spent fous yeahe army



and then gotten an MBA from Harvard, arrived atld@s a director
of finance meant to prep the company to go pulliter examining
the company’'s books early in his tenure, Poppleedskhe
manufacturing and operations head exactly how hddwvget the car
made. “He said, ‘Well, we will decide we’re goingto production
and then a miracle is going to happen,” Poppld.sai

As word of the manufacturing issues reached Muskbdécame
very concerned about the way Eberhard had run ¢hepany and
called in a fixer to address the situation. On&esla’s investors was
Valor Equity, a Chicago-based investment firm thpécialized in
fine-tuning manufacturing operations. The compaag heen drawn
to Tesla’s battery and powertrain technology ariduwtated that even
if Tesla failed to sell many cars, the big autommak&ould end up
wanting to buy its intellectual property. To prdtets investment,
Valor sent in Tim Watkins, its managing directoragferations, and
he soon reached some horrific conclusions.

Watkins is a Brit with degrees in industrial rolostand electrical
engineering. He’s built up a reputation as an inge solver of
problems. While doing work in Switzerland, for exaley Watkins
found a way to get around the country’s rigid lalaovs that limit the
hours employees can work, by automating a metahmtey factory
so that it could run twenty-four hours per day east of sixteen
hours like the factories or rivals. Watkins is alsmwn for keeping
his ponytail in place with a black scrunchie, wegra black leather
jacket, and toting a black fanny pack everywhergdes. The fanny
pack has his passport, checkbook, earplugs, swamsci@od, and an
assortment of other necessities. “It's full of téeeryday things |
need to survive,” said Watkins. “If | walk ten featvay from this
thing, | sense it.” While a bit eccentric, Watknss thorough and
spent weeks talking to employees and analyzingygwant of Tesla’'s
supply chain to figure out how much it cost to méke Roadster.

Tesla had done a decent job of keeping its emplogsts down.
It hired the kid fresh out of Stanford for $45,08&her than the
proven guy who probably didn’t want to work thatrdhanyway for
$120,000. But when it came to equipment and maseriasla was a
spending horror show. No one liked using the comjsasoftware



that tracked the bill of materials. So some peasled it, and some
people didn’t. Those that did use it often madeehegors. They
would take the cost of a part from the prototypescand then
estimate how much of a discount they expected wherng that

part in bulk, rather than actually negotiating itedfa viable price. At

one point, the software declared that each Roaditarld cost about
$68,000, which would leave Tesla making about $30fer vehicle.

Everyone knew the figure was wrong, but it got réga to the board
anyway.

Around the middle of 2007, Watkins came to Muskhwitis
findings. Musk was prepared for a high figure kit €onfident that
the price of the car would come down significanblyer time as
Tesla ironed out its manufacturing process andeas®d its sales.
“That’'s when Tim told me it was really bad news,’usk said. It
looked like each Roadster could cost up to $200i00thake, and
Tesla planned to sell the car for only around $88,0Even in full
production, they would have been like $170,000 omething
insane,” Musk said. “Of course, it didn't much neatbecause about
a third of the cars didn’t flat-out fucking work.”

Eberhard made attempts to pull his team out of iiess. He'd
gone to see a speech in which the famous ventyatst John
Doerr, who became a major investor in green tedgytompanies,
declared that he would devote his time and moneyying to save
the Earth from global warming because he owed aucéffort to his
children. Eberhard promptly returned to the Teslaldng and
ginned up a similar speech. In front of about adned people,
Eberhard had a picture of his young daughter ptegeonto the wall
of the main workshop. He asked the Tesla engingbyshe had put
that picture up. One of them guessed that it wasuse people like
his daughter would drive the car. To which Eberhaplied, “No.
We are building this because by the time she isealmugh to drive
she will know a car as something completely différeo how we
know it today, just like you don’t think of a phoas a thing on the
wall with a cord on it. It's this future that defEnon you.” Eberhard
then thanked some of the key engineers and calletheir efforts in
public. Many of the engineers had been pullingnalhters on a



regular basis and Eberhard’s show boosted mordie tere all

working ourselves to the point of exhaustion,” sBmvid Vespremi,

a former Tesla spokesman. “Then came this profenochent where
we were reminded that building the car was not algetting to an

IPO or selling it to a bunch of rich dudes but hessait might change
what a car is.”

These victories, though, were not enough to oveectira feeling
shared by many of the Tesla engineers that Ebetieddeached the
end of his abilities as a CEO. The company vetetath always
admired Eberhard’s engineering smarts and continoedlo so.
Eberhard, in fact, had turned Tesla into a culteofjineering.
Regrettably, other parts of the company had beeajecid, and
people doubted Eberhard’s ability to take the camp&om the
R&D stage to production. The ridiculous cost of tbar, the
transmission, the ineffective suppliers were ciipplTesla. And, as
the company started to miss its delivery dates, yn@nthe once-
fanatical consumers who had made their large upt-fpayments
turned on Tesla and Eberhard. “We saw the writingtlee wall,”
Lyons said. “Everyone knew that the person whasticompany is
not necessarily the right person to lead it in theg term, but
whenever that is the case, it's not easy.”

Eberhard and Musk had battled for years over sdnigecdesign
points on the car. But for the most part, they patten along well
enough. Neither man suffered fools. And they celyashared many
of the same visions for the battery technology ardht it could
mean to the world. What their relationship could survive were the
cost figures for the Roadster unearthed by Watkinhdooked to
Musk as if Eberhard had grossly mismanaged the aaynpy
allowing the parts costs to soar so high. ThenMask saw it,
Eberhard failed to disclose the severity of thaatibn to the board.
While on his way to give a talk to the Motor Pré3sild in Los
Angeles, Eberhard received a call from Musk andainbrief,
uncomfortable chat learned that he would be replaseCEOQO.

In August 2007, Tesla’s board demoted Eberhardnamaed him
president of technology, which only exacerbated tenpany’'s
issues. “Martin was so bitter and disruptive,” 8bal said. ‘I



remember him running around the office and sowiisgahtent, as
we’re trying to finish the car and are running a@itmoney and
everything is at knife’s edge.” As Eberhard sawoityer people at
Tesla had foisted a wonky finance software appbcabn him that
made it tricky to accurately track costs. He codeshthat the delays
and cost increases were partly due to the reqoéstther members
of the management team and that he’d been up Wwithtthe board
about the issues. Beyond that, he thought Watkad fmade the
situation out to be worse than it really was. Stgns in Silicon
Valley view mayhem as standard operating procedialor was
used to dealing with older companies,” Eberhard.sdihey found
chaos and weren’t used to it. This was the chaoa sfart-up.”
Eberhard had also already been asking Tesla’s boareplace him
as CEO and find someone with more manufacturingmespce.

A few months passed, and Eberhard remained pidfettany
of the Tesla employees felt like they were caughthe middle of a
divorce and had to pick their parent—Eberhard oskBY the time
December arrived, the situation was untenable,Ebethard left the
company altogether. Tesla said in a statementBbathard had been
offered a position on its advisory board, althoinghdenied that. “|
am no longer with Tesla Motors—neither on its boafdlirectors
nor an employee of any sort,” Eberhard said inadestent at the
time. “I'm not happy with the way | was treated."usk sent a note
to a Silicon Valley newspaper saying, “I'm sornatlit came to this
and wish it were not so. It was not a question efspnality
differences, as the decision to have Martin transito an advisory
role was unanimous among the board. Tesla has tapeh
problems that need to be solved and if the boasdght there was
any way that Martin could be part of the solutitren he would still
be an employee of the company.”
[http://mww.mercurynews.com/greenenergy/ci 7641424 hese statements
were the start of a war that would drag on betwthentwo men in
public for years and that in many ways continuethéopresent day.

As 2007 played out, the problems mounted for TeS$le
carbon-fiber body that looked so good turned ouieg@ huge pain to
paint, and Tesla had to cycle through a coupleoofiganies to find




one that could do the work well. Sometimes thereewaults in the
battery pack. The motor short-circuited now andirag&he body
panels had visible gaps. The company also hadde @ to the
reality that a two-speed transmission was not gamdpappen. In
order for the Roadster to achieve its flashy zer64 times with a
single-speed transmission, Tesla’s engineers hagdesign the car’s
motor and inverter and shave off some weight. “Wgeatially had
to do a complete reboot,” Musk said. “That wasilbésr”

After Eberhard was removed as CEO, Tesla’'s boappeid
Michael Marks as its interim chief. Marks had ruleXtonics, an
enormous electronics supplier, and had deep exmeriewith
complex manufacturing operations and logisticsassiarks began
interrogating various groups at the company tddrfigure out their
problems and to prioritize the issues plaguing Rloadster. He also
put in some basic rules like making sure that peafilshowed up at
work at the same time to establish a baseline oflymtivity—a
tricky ask in Silicon Valley's work anywhere, any culture. All of
these moves were part of the Marks List, a 10-pdiQD-day plan
that included eliminating all faults in the battgrscks, getting gaps
between body parts to less than 40 mm, and boaokirspecified
number of reservations. “Martin had been fallingra@and lacked a
lot of the discipline key for a manager,” Straulseid. “Michael
came in and evaluated the mess and was a bulitdit He didn’t
really have a dog in the fight and could say, ‘hticare what you
think or what you think. This is what we should 't&or a while,
Marks'’s strategy worked, and the engineers at Tezsléd once again
focus on building the Roadster rather than on matepolitics. But
then Marks’s vision for the company began to dieergm Musk’s.

By this time, Tesla had moved into a larger fagiit 1050 Bing
Street in San Carlos. The bigger building allowes$ld to bring the
battery work back in-house from Asia and for itdo some of the
Roadster manufacturing, alleviating the supply hasues. Tesla
was maturing as a car company, although its wiitticktart-up
streak remained well intact. While strolling arouth@ factory one
day, Marks saw a Smart car from Daimler on a Musk and
Straubel had a small side project going on arotedSmart car to



see what it might be like as an electric vehicMichael didn’t know
about it, and he’s like, ‘Who is the CEO here?"idsayons. (The
work on the Smart car eventually led to Daimleribgya 10 percent
stake in Tesla.)

Marks’s inclination was to try to package Teslaaasasset that
could be sold to a larger car company. It was &pty reasonable
plan. While running Flextronics, Marks had overseewast, global
supply chain and knew the difficulties of manufautg intimately.
Tesla must have looked borderline hopeless to hithig point. The
company could not make its one product well, wassqmb to
hemorrhage money, and had missed a string of dglideadlines
and yet its engineers were still off doing side exxpents. Making
Tesla look as pretty as possible for a suitor vkasrational thing to
do.

In just about every other case, Marks would be kbdrfor his
decisive plan of action and saving the companyl®stors from a
big loss. But Musk had little interest in polishing Tesla’s assets
for the highest bidder. He'd started the companguba dent in the
automotive industry and force people to rethinicle cars. Instead
of doing the fashionable Silicon Valley thing ofivpting” toward a
new idea or plan, Musk would dig in deeper. “Thedurct was late
and over budget and everything was wrong, but Eloim't want
anything to do with those plans to either sell Wiele company or
lose control through a partnership,” Straubel s&a.,, Elon decided
to double down.”

On December 3, 2007, Ze’ev Drori replaced MarksC&.
Drori had experience in Silicon Valley starting@gany that made
computer memory and selling it to the chipmaker #abed Micro
Devices. Drori was not Musk’s first pick—a top cteihad turned
down the job because he didn't want to move froemEast Coast—
and did not inspire much enthusiasm from the Testployees.
Drori had about fifteen years on the youngest Tesleker and no
connection to this group bonded by suffering and itte came to be
seen more as an executor of Musk’s wishes thancasrananding,
independent CEO.



Musk began making more public gestures to mitigate bad
press around Tesla. He issued statements and tkalviews,
promising that the Roadster would ship to custonersarly 2008.
He began talking up a car code-named WhiteStar-Rtester had
been code-named DarkStar—that would be a sedanbpopsiced
around $50,000, and a new factory to build the rmecHGiven the
recent management changes, some reassurances acgden
regarding Tesla Motors’ future plans,” Musk wroteda blog post.
“The near term message is simple and unequivocalar@eoing to
deliver a great sports car next year that customérsve driving. .
.. My car, production VIN 1, is already off theogluction line in the
UK and final preparations are being made for imgtayh.” Tesla
held a series of town hall meetings with custonvehsre it tried to
fess up to its problems in the open, and it staltetling some
showrooms for its car. Vince Sollitto, the formemyPal executive,
visited the Menlo Park showroom and found Musk clampg
about the public relations issues but clearly irespiby the product
Tesla was building. “His demeanor changed the mémengot to
this display of the motor,” Sollitto said. Dresseda leather jacket
and slacks, Musk started talking about the motprigperties and
then put on a performance worthy of a carnivalrggroan by lifting
the hundred-or-so-pound hunk of metal. “He picks thing up and
wedges it between his two palms,” Sollitto saide"#iholding it, and
he’s shaking and beads of sweat are forming onfdrishead. It
wasn’'t so much a display of strength as a physleatonstration of
the beauty of the product.” While the customers glamed a lot
about the delays, they seemed to sense this passionMusk and
share his enthusiasm for the product. Only a hdraffcustomers
asked for their prepayments back.

Tesla employees soon got to witness the same MiagkKSpaceX
employees had seen for years. When an issue l&eRtadster’s
faulty carbon-fiber body panels cropped up, Muslaldevith it
directly. He flew to England in his jet to pick ugome new
manufacturing tools for the body panels and peisormtelivered
them to a factory in France to ensure that the Readtayed on its
production schedule. The days of people being anahbig about the



Roadster’s manufacturing costs were gone as wdbn‘got fired up
and said we were going to do this intense cost-doregram,” said
Popple. “He gave a speech, saying we would worSaturdays and
Sundays and sleep under desks until it got doneeSoe pushed
back from the table and argued that everyone had berking so
hard just to get the car done, and they were réadg break and to
see their families. Elon said, ‘1 would tell thgseople they will get
to see their families a lot when we go bankrupwas like, ‘Wow,’
but I got it. | had come out of a military cultuad you just have to
make your objective happen.” Employees were reduivemeet at 7
AM. every Thursday morning for bill-of-materials upeta They had
to know the price of every part and have a cogdamt for getting
parts cheaper. If the motor cost $6,500 a popeaetidl of December,
Musk wanted it to cost $3,800 by April. The coskrevplotted and
analyzed each month. “If you started falling behitetre was hell to
pay,” Popple said. “Everyone could see it, and feetgst their jobs
when they didn't deliver. Elon has a mind that'sb& like a
calculator. If you put a number on the projectattdoes not make
sense, he will spot it. He doesn’'t miss detailopple found Musk’s
style aggressive, but he liked that Musk wouldelistto a well-
argued, analytical point and often change his nifirgiven a good
enough reason. “Some people thought Elon was taght@r hot-
tempered or tyrannical,” Popple said. “But theseenpard times,
and those of us close to the operational realiieshe company
knew it. | appreciated that he didn’t sugarcoatdhbi”

On the marketing front, Musk would run daily Googlearches
for news stories about Tesla. If he saw a bad stobeyordered
someone to “fix it” even though the Tesla publitatiens people
could do little to sway the reporters. One emplogessed an event
to witness the birth of his child. Musk fired off @&-mail saying,
“That is no excuse. | am extremely disappointedu Yieed to figure
out where your priorities are. We’re changing therlds and

changing history, and you either commit or you d8m'This was how
the employee remembered the text. | did not seat¢heal e-mail. Musk later told
the same employee, “I want you to think ahead &imktso hard every day that

your head hurts. | want your head to hurt everjihighen you go to bed.”



Marketing people who made grammatical mistakes-maés
were let go, as were other people who hadn't donghang
“awesome” in recent memory. “He can be incrediliymidating at
times but doesn’t have a real sense for just hoposimg he can be,”
said one former Tesla executive. “We’d have thesetings and take
bets on who was going to get bloodied and bruiegbu told him
that you made a particular choice because ‘it vmasstandard way
things had always been done,” he’'d kick you outaheeting fast.
He'd say, ‘| never want to hear that phrase agéihat we have to
do is fucking hard and half-assing things won'ttblerated.” He just
destroys you and, if you survive, he determindseifcan trust you.
He has to understand that you're as crazy as heTlgs ethos
filtered through the entire company, and everyoneickly
understood that Musk meant business.

Straubel, while sometimes on the bad end of th&ques,
welcomed Musk’s hard-charging presence. The fivarydo get to
this point had been an enjoyable slog for him. #ie4 had
transformed from a quiet, capable engineer who flghbfaround
Tesla’s factory floor with his head down into theosnh crucial
member of the technical team. He knew more abaub#tteries and
the electric drivetrain than just about anyone atsihe company. He
also began developing a role as a go-between fqlogees and
Musk. Straubel's engineering smarts and work etrad earned
Musk’s respect, and Straubel found that he could/etedifficult
messages to Musk on behalf of other employees.eAsduld do for
years to come, Straubel also proved willing to khleis ego at the
door. All that mattered was getting the Roadstet dme follow-on
sedan to market to popularize electric cars, andkMaoked like the
best person to make that happen.

Other employees had enjoyed the thrill of the esgimg
challenge over the past five years but were buabtbeyond repair.
Wright didn't believe that an electric car for thesses would ever
take off. He left and started his own company dséid to making
electric versions of delivery trucks. Berdichevsiad been a crucial,
do-anything young engineer for much of Tesla’s texise. Now that
the company employed about three hundred peoplefelhdess



effective and didn’t relish the idea of sufferiray finother five years
to bring the sedan to market. He would leave Tagdh,a couple of
degrees from Stanford, and cofound a start-up fpko make a
revolutionary new battery that could soon go ineckic cars. With

Eberhard gone, Tarpenning found Tesla less furditigt see eye to
eye with Drori and also shied away from the ide&yhg his soul to

get the sedan out. Lyons stuck around longer, wigch minor

miracle. At various points, he had led the develepnof most of the
core technology behind the Roadster, includingbdigery packs, the
motor, the power electronics, and, yes, the trassion. This meant
that for about five years Lyons had been amongaleshtost capable
employees and the guy constantly in the doghousedmg behind

on something and thus holding the rest of the cowpap. He

suffered through some of Musk’'s more colorful tead-directed

either at him or suppliers that had let Tesla dowmat-included talk
of people’s balls being chopped off and other wbler sexual acts.
Lyons also saw an exhausted, stressed-out Musksiie across a
conference room table because it was cold and thi#mut a pause,
demand that the employees work harder, do morejrass$ up less.
Like so many people privy to these performancegnksycame away
with no illusions about Musk’s personality but withe utmost

respect for his vision and drive to execute. “Wogkat Tesla back
then was like being Kurtz iApocalypse Now,Lyons said. “Don’t

worry about the methods or if they're unsound. §estthe job done.
It comes from Elon. He listens, asks good questim$ast on his
feet, and gets to the bottom of things.”

Tesla could survive the loss of some of these ehrlys. Its
strong brand had allowed the company to keep r@agutiop talent,
including people from large automotive companie® \whew how to
get over the last set of challenges blocking thead?ter from
reaching customers. But Tesla’s major issue no dongvolved
around effort, engineering, or clever marketingaéiag into 2008,
the company was running out of money. The Roadstércost about
$140 million to develop, way over the $25 milliorriginally
estimated in the 2004 business plan. Under normelirastances,
Tesla had probably done enough to raise more fuiidiese,



however, were not normal times. The big automakeitse United
States were charging toward bankruptcy in the meidiflthe worst
financial crisis since the Great Depression. In tidst of all this,
Musk needed to convince Tesla's investors to fovierotens of
millions of additional dollars, and those investbesl to go to their
constituents to lay out why this made any senseMi@sk put it, “Try
to imagine explaining that you're investing in ateotric car
company, and everything you read about the car aomgsounds
like it is shit and doomed and it's a recession aadne is buying
cars.” All Musk had to do to dig Tesla out of tlwsnundrum was
lose his entire fortune and verge on a nervouskdie@an.



PAIN, SUFFERING, AND SURVIVAL

A's HE PREPARED TO BEGIN FILMINGRON MANIN EARLY
2007, the director Jon Favreau rented out a conmipléos Angeles
that once belonged to Hughes Aircraft, the aeras@aw defense
contractor started about eighty years earlier bw&td Hughes. The
facility had a series of interlocking hangars argtved as a
production office for the movie. It also suppliediert Downey Jr.,
who was to playron Man and his human creator Tony Stark, with a
splash of inspiration. Downey felt nostalgic loakiat one of the
larger hangars, which had fallen into a state siaghair. Not too long
ago, that building had played host to the big idefaa big man who
shook up industries and did things his own way.

Downey heard some rumblings about a Hughes-likeirdig
named Elon Musk who had constructed his own, moedagn
industrial complex about ten miles away. Insteadisdializing how
life might have been for Hughes, Downey could ppshget a taste
of the real thing. He set off in March 2007 for &@4’'s headquarters
in El Segundo and wound up receiving a personal fraun Musk.
“My mind is not easily blown, but this place andstlguy were
amazing,” Downey said.

To Downey, the SpaceX facility looked like a giam®txotic
hardware store. Enthusiastic employees were zipaiboyit, fiddling
with an assortment of machines. Young white-cokargineers
interacted with blue-collar assembly line workees)d they all
seemed to share a genuine excitement for whatweeg doing. “It
felt like a radical start-up company,” Downey saidter the initial
tour, Downey came away pleased that the sets ®ingnered out
at the Hughes factory did have parallels to thec8&¥afactory.
“Things didn’t feel out of place,” he said.



Beyond the surroundings, Downey really wanted & peside
Musk’s psyche. The men walked, sat in Musk’s offie@d had
lunch. Downey appreciated that Musk was not a $mélling,
fidgety, coder whack job. What Downey picked upinstead were
Musk’s “accessible eccentricities” and the feeltngit he was an
unpretentious sort who could work alongside the pgedn the
factory. Both Musk and Stark were the type of maecgording to
Downey, who “had seized an idea to live by and sbmg to
dedicate themselves to” and were not going to wastement.

When he returned to theon Man production office, Downey
asked that Favreau be sure to place a Tesla Roaudteny Stark’s
workshop. On a superficial level, this would symbelthat Stark
was so cool and connected that he could get a Rodukfore it even
went on sale. On a deeper level, the car was tpldesed as the
nearest object to Stark’s desk so that it formedetbing of a bond
between the actor, the character, and Musk. “Afteeting Elon and
making him real to me, | felt like having his prese in the
workshop,” Downey said. “They became contemporaiigsn was
someone Tony probably hung out with and partiechwit more
likely they went on some weird jungle trek together drink
concoctions with the shamans.”

After Iron Man came out, Favreau began talking up Musk’s role
as the inspiration for Downey’s interpretation @y Stark. It was a
stretch on many levels. Musk is not exactly theetyd guy who
downs scotch in the back of a Humvee while partaomilitary
convoy in Afghanistan. But the press lapped upcthraparison, and
Musk started to become more of a public figure.dgkeavho sort of
knew him as “that PayPal guy” began to think of hasithe rich,
eccentric businessman behind SpaceX and Tesla.

Musk enjoyed his rising profile. It fed his ego gmbvided some
fun. He and Justine bought a house in Bel Air. Theighbor to one
side was Quincy Jones, the music producer, and dkieer neighbor
was Joe Francis, the infamous creator ofGins Gone Wildvideos.
Musk and some former PayPal executives, havingedetiheir
differences, producethank You for Smokirgnd used Musk’s jet in
the movie. While not a hard-drinking carouser, Mtesik part in the



Hollywood nightlife and its social scene. “Therereigust a lot of
parties to go to,” said Bill Lee, Musk’s close fite “Elon was
neighbors with two quasi-celebrities. Our frienderev making
movies and through this confluence of our netwotk&re was
something to go out and do every night.” In onemiew, Musk
calculated that his life had become 10 percent bogyand 90
percent engineer. hip://www.telegraph.co.uk/culture/3666994/One-more
giant-leap.xhtn]l “We had a domestic staff of five; during the day
home transformed into a workplace,” Justine wrotemagazine
article. “We went to black-tie fundraisers and tjo¢ best tables at
elite Hollywood nightclubs, with Paris Hilton andednardo
DiCaprio partying next to us. When Google cofountarry Page
got married on Richard Branson'’s private Caribbstand, we were
there, hanging out in a villa with John Cusack aratching Bono
pose with swarms of adoring women outside the temepent.”
Justine appeared to relish their status even nime Musk. A
writer of fantasy fiction novels, she kept a blagalling the couple’s
family life and their adventures on the town. Irea@ntry, Justine had
Musk saying that he’d prefer to sleep with Veroniican Betty from
the Archie comics and that he'd like to visit a Chuck E. e
sometime. In another entry, she wrote about meeliagnardo
DiCaprio at a club and having him beg for a freesldeRoadster,
only to be turned down. Justine handed out nicksanee oft-
occurring characters in the blog, so Bill Lee beedill the Hotel
Guy” because he owns a hotel in the Dominican Riepuiind Joe
Francis appeared as “Notorious Neighbor.” It's haod imagine
Musk, who keeps to himself, hanging out with sonseoas
ostentatious as Francis, but the men got along. Wétlen Francis
took over an amusement park for his birthday, Matknded and
then ended up partying at Francis’'s house. Justimde, “E was
there for a bit but admitted he also found it ‘kiofl lame’—he’s
been to a couple of parties at NN’'s house now amts$ eip feeling
self-conscious, ‘because it just seems like theee aways these
skeevy guys wandering around the house trollinggids. | don’t
want to be seen as one of those guys.” When Fsagoi ready to




buy a Roadster, he stopped by the Musks’ househanded over a
yellow envelope with $100,000 in cash.

For a while, the blog provided a rare, welcome gBminto the
life of an unconventional CEO. Musk seemed charmirtge public
learned that he bought Justine a nineteenth-certition of Pride
and Prejudice,that Musk’s best friends gave him the nickname
“Elonius,” and that Musk likes to place one-dollaagers on all
manner of things—Can you catch herpes from the tGBearier
Reef? Is it possible to balance two forks with ethpick?—that he
knows he will win. Justine told one story about Mugveling to
Necker Island, in the British Virgin Islands, tongaout with Tony
Blair and Richard Branson. A photo of the three rappeared later
in the press that depicted Musk with a vacant stdareis was E'’s
I’'m-thinking-about-a-rocket-problem stance, whiclakas me pretty
sure that he had just gotten some kind of bothegseork-related e-
mail, and was clearly oblivious to the fact thapieture was being
taken at all,” she wrote. “This is also the reakgat suck [sic] a kick
out of it—the spouse the camera caught is the egpouse |
encountered, say, last night en route to the bathystanding in the
hallway frowning with his arms folded.” Justinetieg the world
into the couple’s bathroom should have servedwaraing of things
to come. Her blog would soon turn into one of Mgskvorst
nightmares.

The press had not run into a guy like Musk for eyyeng time.
His shine as an Internet millionaire kept getting|l, shinier thanks
to PayPal's ongoing success. He also had an eleafemtystery.
There was the weird name. And there was the wilisg to spend
vast sums of money on spaceships and electric wedngh came
across as a combination of daring, flamboyant, doevnright
flabbergasting. “Elon Musk has been called ‘paatypby, part space
cowboy,” an image hardly dispelled by a car coitectthat has
boasted a Porsche 911 Turbo, 1967 Series 1 Jagtiamann BMW
M5 plus the aforementioned McLaren F1—which hedragen at up
to 215mph on a private airstrip,” a British reporgrished in 2007.
“Then there was the L39 Soviet military jet, whible sold after
becoming a father.” The press had picked up orfabethat Musk



tended to talk a huge game and then struggle tiwedebn his

promises in time, but they didn’t much care. Thengdne talked was
so much bigger than anyone else’s that reporters wemfortable
giving Musk leeway. Tesla became the darling ofc8il Valley's

bloggers, who tracked its every move and were blesd in their
coverage. Similarly, reporters covering SpaceX wererjoyed that
a young, feisty company had arrived to needle Bpeirockheed,
and, to a large extent, NASA. All Musk had to dosweventually
bring some of these wondrous things he’'d been hghth market.

While Musk put on a good show for the public andsst he’'d
started to get very worried about his businesspacé&X’s second
launch attempt had failed, and the reports comnigom Tesla kept
getting worse. Musk had started these two advesitwith a fortune
nearing $200 million and had chewed through moemnthalf the
money with little to show for it. As each Teslaa@gturned into a PR
fiasco, the Musk glow dimmed. People in Silicon lggalbegan to
gossip about Musk’s money problems. Reporters wboths earlier
had been heaping adulation on Musk turned on hime.New York
Times picked up on Tesla’s transmission problems. Autireo
websites griped that the Roadster might never dBypthe end of
2007, things got downright nasty. Valleywag, Sihcdalley’s gossip
blog, began to take a particular interest in M@ken Thomas, the
site’s lead writer, dug into the histories of Zigdd PayPal and
played up the times Musk was ousted as CEO to umdersome of
his entrepreneurial street cred. Thomas then clamadithe premise
that Musk was a master manipulator who played dast loose with
other people’s money. “It's wonderful that Musk haalized even a
small part of his childhood fantasies,” Thomas wrdBut he risks
destroying his dreams by refusing to reconcile theih reality.”
Valleywag anointed the Tesla Roadster as its Ndaillof 2007
among technology companies.

As his businesses and public persona suffered, ®liskme life
degraded as well. His triplets—Kai, Damian, and dexhad
arrived near the end of 2006 and joined their lsthGriffin and
Xavier. According to Musk, Justine suffered from sfartum
depression following the birth of the triplets. ‘time spring of 2007,



our marriage was having real issues,” Musk sait.w&s on the
rocks.” Justine’s blog posts back up his sentime®he described a
much less romantic Musk and felt people treated dser'an arm
ornament who couldn’t possibly have anything indarg to say”
rather than as an author and her husband’s equahddone trip to
St. Barts, the Musks ended up sharing dinner watimes wealthy,
influential couples. When Justine let out her peait views, one of
the men at the table made a crack about her beiogisionated. “E
chuckled back, patted my hand the way you pat &’slii Justine
wrote on her blog. From that point on, Justine medeMusk to
introduce her as a published novelist and nothisstvife and mother
of his children. The results? “E’'s way of doingsthihroughout the
rest of the trip: ‘Justine wants me to tell you ttishe's written
novels,” which made people look at me like oh, '#haist socuteand
didn’t really help my case.”

As 2007 rolled into 2008, Musk’s life became maumuiltuous.
Tesla basically had to start over on much of thead?ter, and
SpaceX still had dozens of people living in Kwajalawaiting the
next launch of the Falcon 1. Both endeavors weiwaing up
Musk’s money. He started selling off prized poseess like the
McLaren to generate extra cash. Musk tended tddskieployees
from the gravity of his fiscal situation by alwagscouraging them to
do their best work. At the same time, he personaitgrsaw all
significant purchases at both companies. Musk alsained
employees to make the right trade-offs betweendipgmmoney and
productivity. This struck many of the SpaceX empley as a novel
idea, since they were used to traditional aerospgacepanies that
had huge, multiyear government contracts and netaaay survival
pressure. “Elon would always be at work on Sundayd we had
some chats where he laid out his philosophy,” E&din Brogan, the
early SpaceX employee. “He would say that evergtiwe did was a
function of our burn rate and that we were burrtimpugh a hundred
thousand dollars per day. It was this very entrepueal, Silicon
Valley way of thinking that none of the aerospaogieeers in Los
Angeles were dialed into. Sometimes he wouldn’tytai buy a part
for two thousand dollars because he expected ydmdot cheaper



or invent something cheaper. Other times, he wdultinch at
renting a plane for ninety thousand dollars tosgehething to Kwaj
because it saved an entire workday, so it was wibrtHe would
place this urgency that he expected the reventeniryears to be ten
million dollars a day and that every day we wemnglr to achieve
our goals was a day of missing out on that money.”

Musk had become all consumed with Tesla and Spacg>of
necessity, and there can be no doubt that thiseesated the
tensions in his marriage. The Musks had a teamaafies to help
with their five children, but Elon could not spemduch time at
home. He worked seven days a week and quite oftgnhss time
between Los Angeles and San Francisco. Justineedegdhange.
During moments of self-reflection, she felt sickéneerceiving
herself a trophy wife. Justine longed to be Elgdstner again and to
feel some of that spark from their early days beide had turned so
dazzling and demanding. It's not clear how much Miet on to
Justine about his dwindling bank account. She bag maintained
that Musk kept her in the dark about the familyimahcial
arrangements. But some of Musk’s closest friendsgét a glimpse
into the worsening financial situation. In the ffifsalf of 2008,
Antonio Gracias, the founder and CEO of Valor Bgurmet Musk
for dinner. Gracias had been an investor in Testh lead become
one of Musk’s closest friends and allies, and heltcsee Musk
agonizing over his future. “Things were startingb difficult with
Justine, but they were still together,” GraciasdsdDuring that
dinner, Elon said, ‘I will spend my last dollar trese companies. If
we have to move into Justine’s parents’ basemesitl ao it.”

The option of moving in with Justine’s parents egdion June
16, 2008, when Musk filed for divorce. The coupld dot disclose
the situation right away, although Justine leftthion her blog. In
late June, she posted a quotation from Moby witlawt additional
context: “There’s no such thing as a well-adjuspedblic figure. If
they were well adjusted they wouldn't try to beubiic figure.” The
next entry had Justine house hunting for undisdasasons with
Sharon Stone, and a couple of entries later skedalbout “a major
drama” that she’d been dealing with. In Septembeastine wrote her



first blog post explicitly about the divorce, sayirifWe had a good
run. We married young, took it as far as we could aow it is
over.” Valleywag naturally followed with a story @it the divorce
and noted that Musk had been seen out with a twsamyething
actress.

The media coverage and divorce freed Justine tte\about her
private life in a much more liberated way. In thesis that followed,
she gave her account of how the marriage ended\viears on
Musk’s girlfriend and future second wife, and tha@ear workings of
the divorce proceedings. For the first time, thbljguhad access to a
deeply unpleasant portrayal of Musk and receiveshesdirsthand
accounts—albeit from an ex-wife—of his hardline &ebr. The
writing may have been biased, but it provided adew into how
Musk operated. Here’s one post about the lead-upetaivorce and
its rapid execution:

Divorce, for me, was like the bomb you set off wiadirother

options have been exhausted. | had not yet givearuthe

diplomacy option, which was why | hadn’t alreadigdi. We
were still in the early stages of marital counsglifthree
sessions total). Elon, however, took matters ini® dwn

hands—he tends to like to do that—when he gave me a

ultimatum: “Either we fix [the marriage] today, orwill

divorce you tomorrow.”
That night, and again the next morning, he askedvira

| wanted to do. | stated emphatically that | was ready to

unleash the dogs of divorce; | suggested that “h@t off

for at least another week. Elon nodded, touchedapef my

head, and left. Later that same morning | triedmake a

purchase and discovered that he had cut off myitccadd,

which is when | also knew that he had gone aheddfikad

(as it was, E did not tell me directly; he had &eotperson do

it).

For Musk, each online missive from Justine creat@dther
public relations crisis that added to the endléssam of issues faced
by his companies. The image he’d sculpted overydags appeared
ready to crumble alongside his businesses. It whsaster scenario.



Soon enough, the Musks had achieved celebrity devestatus.
Mainstream outlets joined Valleywag in poring oeeurt filings tied
to the breakup, particularly as Justine foughtnfimre money. During
the PayPal days, Justine had signed a postnugteément and now
argued that she didn't really have the time orimation to dig into
the ramifications of the paperwork. Justine tookhts blog in an
entry titled “golddigger,” and said she was figlgtifor a divorce
settlement that would include their house, alimanyg child support,
$6 million in cash, 10 percent of Musk’s Tesla &0% percent of
Musk’s SpaceX stock, and a Tesla Roadster. Juslsoeappeared on
CNBC'’s showDivorce Warsand wrote an article fovlarie Claire
titled “I Was a Starter Wife’: Inside America’s Msiest Divorce.”

The public tended to side with Justine during dlltlnis and
couldn’t quite figure out why a billionaire was ffigng his wife’s
seemingly fair requests. A major problem for Muskcourse, was
that his assets were anything but liquid with mofshis net worth
being tied up in Tesla and SpaceX stock. The coeplentually
settled with Justine getting the house, $2 milliercash (minus her
legal fees), $80,000 a month in alimony and chilgpop®rt for
seventeen years, and a Tesla Roadstersk/fought to set the record
straight, as he saw it, on thiiffington Postand wrote a 1,500-word essay. Musk
maintained that two months of negotiations withepehdent parties had gone into
the postnuptial agreement, which kept the coupdssets separate so that Musk
could get the spoils from his companies and Justoudd get the spoils from her
books. “In mid 1999, Justine told me that if | pospd to her, she would say yes,”
Musk wrote. “Since this was not long after the s#leny first company, Zip2, to
Compagq, and the subsequent cofounding of PaykRerds and family advised me
to separate whether the marriage was for love aneynd After the settlement,
Musk asked Arianna Huffington to remove his essaguéa the divorce from her
website. “l don’t want to dwell on past negativitjdusk said. “You can always
find things on the Internet. So it's not like igene. It's just not easily found.”

Years after the settlement, Justine still strugdedpeak about
her relationship with Musk. During our interviewhesbroke down in
tears several times and needed moments to comgosedughts.
Musk, she said, had hidden many things from heinndutheir
marriage and ultimately treated her much like arless adversary to
be conquered during the divorce. “We were at warafavhile, and

when you go to war with Elon, it's pretty brutaghe said. Well after



their marriage ended, Justine continued to blogutibddusk. She
wrote about Riley and provided commentary on hiepiéng. One
post gave Musk a hard time for banning stuffed afsnirom the
house when their twins turned seven. Asked abasit dbstine said,
“Elon is hard-core. He grew up in a tough cultuned aough
circumstances. He had to become very tough to migttbrive but to
conguer the world. He doesn’t want to raise soérprivileged kids
with no direction.” Comments like these seemed ndicate that

Justine still admired or at least understood Muskreng will. The
pair have continued to have their difficulties. Bolong time, Musk ran all of the
child-sharing scheduling through his assistant MBsth Brown rather than
dealing directly with Justine. “l was really pisseffl about that,” Justine said. And
the time Justine cried the most during our convensecame as she weighed the
pros and cons of the children growing up on a gstade where they're whisked
away to the Super Bowl or Spain in a private jeaamoment’s notice or asked to
play at the Tesla factory. “I know the kids redibpk up to him,” she said. “He
takes them everywhere and provides a lot of expeeie for them. My role as the
mother is to create this reality where | providsease of normalcy. They are not
growing up in a normal family with a normal dad.elhlife with me is a lot more

low-key. We value different things. | am a lot ma@ut empathy/”

In the weeks after he first filed for divorce indnilune of 2008,
Musk tumbled into a deep funk. Bill Lee startedatorry about his
friend’s mental state and, as one of Musk’s moree-gpirited
friends, wanted to do something to cheer him upwNmd again,
Musk and Lee, an investor, would take trips ovessaad mix
business and pleasure. The time was right forsush a journey, and
they set off for London at the start of July.

The decompression program began poorly. Musk aedvisited
the headquarters of Aston Martin to see the compa@iO and get
a tour of his factory. The executive treated Muk& Bn amateur car
builder, talking down to him and suggesting thakhew more about
electric vehicles than anyone else on the plarét. Was a complete
douche,” as Lee put it, and the men did their bestake a hasty exit
back to central London. Along the way, Musk hadhgging stomach
pain turn severe. At the time, Lee was married &aaB Gore, the
daughter of former vice president Al Gore, who haén a medical
student, and so he called her for advice. Theydeéecthat Musk
might be suffering from appendicitis, and Lee ttak to a medical



clinic in the middle of a shopping mall. When tlests came back
negative, Lee set to work trying to goad Musk iatamight on the
town. “Elon didn’t want to go out, and | didn't lBa either,” Lee
said. “But | was like, ‘No, come on. We're all thay here.”

Lee coaxed Musk into going to a club called Whidkist, in
Mayfair. People had packed the small, high-end elaspot and
Musk wanted to leave after ten minutes. The welinezted Lee
texted a promoter friend of his, who pulled somengs to get Musk
escorted into the VIP area. The promoter then exholut to some of
his prettiest friends, including a twenty-two-yedd- up-and-coming
actress named Talulah Riley, and they soon arratethe club as
well. Riley and her two gorgeous friends had comwenfa charity
gala and were in full-length, flowing gowns. “Tahl was in this
huge Cinderella thing,” Lee said. Musk and Rileyevimtroduced by
people at the club, and he perked at the sigheoflazzling figure.

Musk and Riley sat at a table with their friends lonmediately
zeroed in on each other. Riley had just hit it Wwith her portrayal of
Mary Bennet inPride and Prejudiceand thought of herself as quite
the hotshot. The older Musk, meanwhile, took onrtie of the soft-
spoken, sweet engineer. He whipped out his phodedssplayed
photos of the Falcon 1 and Roadster, although Rieyght he had
just done some work on these projects and didalize he ran the
companies building the machines. “I remember timgkhat this guy
probably didn't get to talk to young actresses tadad that he
seemed quite nervous,” Riley said. “I decided tadadly nice to him
and give him a nice evening. Little did | know tlet'd spoken to a
lot of pretty girls in his life.” Kusk recalled their meeting as follows: “She
did look great, but what was going through my miras ‘Oh, | guess they are a

couple of models.” You know, you can’t actuallyktab most models. You just
can’t have a conversation. But, you know, Talulasweally interested in talking

about rockets and electric cars. That was the d@stimg thing./ The more
Musk and Riley talked, the more Lee egged themtomas the first
time in weeks that his friend appeared happy. “$i@mach didn’t
hurt; he’s not bummed, this is great,” Lee saidsji#e being dressed
for a fairy tale, Riley didn’t fall in love with Msk at first sight. But
she did become more impressed and intrigued asigi went on,
particularly after the club promoter introduced Mus a stunning



model, and he politely said “Hello” and then saghti back down
with Riley. “I figured he couldn’'t be all bad afténat,” said Riley,
who then allowed Musk to place his hand on her kivkgsk asked
Riley out to dinner the next night, and she acakpte

With her curvy figure, sultry eyes, and playful gegirl
demeanor, Riley was a budding film star but dideally act the
part. She grew up in the idyllic English countrgsidvent to a top
school, and, until a week before she met Musk, lheeh living at
home with her parents. After the night at WhiskysiyiRiley called
her family to tell them about the interesting gune shad met who
builds rockets and cars. Her father used to headhapNational
Crime Squad and went straight to his computer toadoot a
background check that illuminated Musk’s resumeaasnarried
international playboy with five kids. Riley's fathechided his
daughter for being a fool, but she held out home¢ NMusk had an
explanation and went to dinner with him anyway.

Musk brought Lee to the dinner, and Riley brougét friend
Tamsin Egerton, also a beautiful actress. Thingseweooler
throughout the meal as the group dined in a dejgdgsempty
restaurant. Riley waited to see what Musk woulddrup on his
own. Eventually, he did announce his five sons &l pending
divorce. The confession proved enough to keep Rilerested and
curious about where things would lead. Following theal, Musk
and Riley broke off on their own. They went for alkvthrough Soho
and then stopped at Cafe Boheme, where Rileyglti§ teetotaler,
sipped an apple juice. Musk kept Riley’s attentiang the romance
began in earnest.

The couple had lunch the next day and then wernhdoWhite
Cube, a modern art gallery, and then back to Musk®el room.
Musk told Riley, a virgin, that he wanted to shoer his rockets. “I
was skeptical, but he did actually show me rockeétas,” she said.
Once Musk went back to the United Statef, dsked Riley to go with
him, but she turned Musk dowrrthey kept in touch via e-mail for a couple
of weeks, and then Riley booked a flight to Los &leg. “I wasn't
even thinking girlfriend or anything like that,” IBy said. “l was just
having fun.”



Musk had other ideas. Riley had been in Califofarajust five
days when he made his move as they lay in bedntaliki a tiny
room at the Peninsula hotel in Beverley Hills. “t&ad, ‘I don’t want
you to leave. | want you to marry me.’ | think ughed. Then, he
said, ‘No. I'm serious. I'm sorry | don’t have ang.’ | said, ‘We can
shake on it if you like.” And we did. | don’t remé&er what | was
thinking at the time, and all | can say is thatdsawenty-two.”

Riley had been a model daughter up to that pomtengiving
her parents much of anything to worry about. Skiewg#ll at school,
had scored some tremendous acting gigs, and haalift,a ssveet
personality that her friends described as Snow &unibught to life.
But there she was on the hotel's balcony, inforrmieg parents that
she had agreed to marry a man fourteen years harseho had
just filed for divorce from his first wife, had fvkids and two
companies, and she didn't even see how she cogkllpy love him
after knowing him for a matter of weeks. “I thinkyrmother had a
nervous breakdown,” Riley said. “But | had alwayseb highly
romantic, and it actually didn’t strike me as tetrtinge.” Riley flew
back to England to gather her things, and her psufiew back with
her to the United States to meet Musk, who belgtadked Riley’s
father for his blessing. Musk did not have his dvause, which left
the couple moving into a home that belonged to Nauskend the
billionaire Jeff Skoll. “I had been living there \meek when this
random guy walked in,” Riley said. “l said, ‘Whoeayou?’ He said,
‘I am the homeowner. Who are you?’ | told him, ahdn he just
walked out.” Musk later proposed to Riley againtba balcony of
Skoll's house, unveiling a massive ring. (He haxaibought her
three engagement rings, including the giant finsé,oan everyday
ring, and one designed by Musk that has a diamandsnded by
ten sapphires.) “l remember him saying, ‘Being witte was
choosing the hard path.’ | didn’t quite understanthe time, but | do
now. It's quite hard, quite the crazy ride.”

Riley experienced a baptism by fire. The whirlwimanance had
given her the impression that she was engaged twodd
conquering, jet-setting billionaire. That was trire theory but a
murkier proposition in practice. As late July rdll@round, Musk



could see that he had just enough cash on hamttdpesthrough to
the end of the year. Both SpaceX and Tesla wouled neash
infusions at some point just to pay the employaad, it was unclear
where that money would come from with the worldisahcial
markets in disarray and investments being put dd. hbthings had
been going more smoothly at the companies, Muskdcbave felt
more confident about raising money, but they wese fHe would
come home every day, and there would be some dglarRiley
said. “He was under immense pressure from all quartlt was
horrendous.”

SpaceX’s third flight from Kwajalein jumped out Blsisk’s most
pressing concern. His team of engineers had rech@gwmped out on
the island, preparing the Falcon 1 for another Autypical company
would focus just on the task at hand. Not SpaceKadl shipped the
Falcon 1 to Kwaj in April with one set of engineersd then put
another group of engineers on a new project toldpuwhe Falcon 9,
a nine-engine rocket that would take the placehefFalcon 5 and
serve as a possible replacement to the retiringesphuttle. SpaceX
had yet to prove it could get to space successfolly Musk kept
positioning it to bid on big-ticket NASA contract8y this time, Musk
had built up a reputation as the hardest-chargiag im the space business. Before
settling on the Falcon 9, Musk planned to build sthiimg called the BFR, a.k.a.
the Big Falcon Rocket or Big Fucking Rocket. Musknted it to have the biggest
rocket engine in history. Musk’s bigger, faster madéity amused, horrified and
impressed some of the suppliers that SpaceX octabidurned to for help, like
Barber-Nichols Inc., a Colorado-based maker of ebangine turbo pumps and
other aerospace machinery. A few executives atdadizhols—Robert Linden,
Gary Frey, and Mike Forsha—were kind enough tourttheir first meeting with
Musk in the middle of 2002 and their subsequentimgs with him. Here's a
shippet:

IO‘E)Elon showed up with Tom Mueller and started tejlns it was his destiny to
launch things into space at lower costs and to helpecome space faring people.
We thought the world of Tom but weren’t quite suvkether to take Elon too
seriously. They began asking us for the impossibiey wanted a turbo pump to
be built in less than a year for under one millimilars. Boeing might do a project
like that over five years for one hundred milligfom told us to give it our best
shot, and we built it in thirteen months. Build duand learn quickly was Elon’s
philosophy. He was relentless in wanting the costsome down. Regardless of
what we showed him on paper with regard to the abstaterials, he wanted the
cost lower because that was part of his busines&inib could be very frustrating



to work with Elon. He has a singular view and ddedaviate from that. We don’t

know too many people that have worked for him #rathappy. That said, he has
driven the cost of space down and been true torgial business plan. Boeing,
Lockheed, and the rest of them have become ovenjiaus and spend a lot of

money. SpaceX has balls.”

On July 30, 2008, the Falcon 9 had a successfufitesn Texas
with all nine of its engines lighting up and proohgc850,000 pounds
of thrust. Three days later, in Kwaj, SpaceX’s eergrs fueled up
the Falcon 1 and crossed their fingers. The robket an air force
satellite as its payload, along with a couple opesxments from
NASA. All told, the cargo weighed 375 pounds.

SpaceX had been making significant changes toitket since
the last, failed launch. A traditional aerospacengany would not
have wanted the added risk, but Musk insisted 8petceX push its
technology forward while at the same time tryingntake it work
right. Among the biggest changes for the Falcora% & new version
of the Merlin 1 engine that relied on a tweakedliogosystem.

The first launch attempt on August 2, 2008, aboded minus
zero seconds. SpaceX regrouped and tried to laagam the same
day. This time everything seemed to be going wille Falcon 1
soared into the sky and flew spectacularly withemy indication of a
problem. SpaceX employees watching a webcast opitheeedings
back in California let out hoots and whistles. Theight at the
moment when the first stage and second stage weseparate, there
was a malfunction. An analysis after the fact wositebw that the
new engines had delivered an unexpected thrustgitiie separation
process that caused the first stage to bump uptieteecond stage,

damaging the top part of the rocket and its endireeprovide a glimpse
of how well Musk knows the rockets, here he is akphg what happened from
memory six years after the fact: “It was becausehad upgraded the Merlin
engine to a regeneratively cooled engine and thustlransient of that engine was
a few seconds longer. It was only like one perdbnist for about another 1.5
seconds. And the chamber pressure was only tenwP&ih is one percent of the
total. But that's below sea level pressure. On tst stand, we didn’t notice
anything. We thought it was fine. We thought it vjiast the same as before, but
actually it just had this slight difference. Thelaemt sea level pressure was higher
at roughly fifteen PSI, which disguised some effedtiring the test. The extra
thrust caused the first stage to continue movitgy gtage separation and recontact



the other stage. And the upper stage then stanee@rigine inside the interstage,
which caused the plasma blowback which destroyatiupper stagel”

The failed launch left many SpaceX employees stettélt was
so profound seeing the energy shift over the roorthé course of
thirty seconds,” said Dolly Singh, a recruiter gageX. “It was like
the worst fucking day ever. You don't usually seeven-ups
weeping, but there they were. We were tired andkdmo
emotionally.” Musk addressed the workers right awand
encouraged them to get back to work. “He said, K.at/e are going
to do this. It's going to be okay. Don't freak dugingh recalled. “It
was like magic. Everyone chilled out immediatelyd astarted to
focus on figuring out what just happened and hoixat. It went
from despair to hope and focus.” Musk put up atpesiront to the
public as well. In a statement, he said that SpdweKanother rocket
waiting to attempt a fourth launch and a fifth labrplanned shortly
after that. “I have also given the go-ahead to mdgbrication of
flight six,” he said. “Falcon 9 development willsal continue
unabated.”

In reality, the third launch was a disaster withsazaling
consequences. Since the second stage of the rdaketot fire
properly, SpaceX never got a chance to see ifdtreally fixed the
fuel-sloshing issues that had plagued the secoglit.fiMany of the
SpaceX engineers were confident that they had ddiws problem
and were anxious to get to the fourth launch, belgethat they had
an easy answer for the recent thrust problem. Residyithe situation
seemed graver. “l was super depressed,” Musk Skigve hadn't
solved the slush coupling problem on flight two,tbere was just
some random other thing that occurred—say a midtakige launch
process or the manufacturing process unrelated ngthiag
previous—then game over.” SpaceX simply did notehawnough
money to try a fifth flight. He’d put $100 milliomto the company
and had nothing to spare because of the issuessdd. TFlight four
was it,” Musk said. If, however, SpaceX could riag fourth flight,
it would instill confidence on the part of the U.gvernment and
possible commercial customers, paving the wayterRalcon 9 and
even more ambitious projects.



Leading up to the third launch, Musk had been Isisal ultra-
involved self. Anyone at SpaceX who held the laubelck went
onto Musk’s critical-path shit list. Musk would hadi the person
responsible about the delays but, typically, he Idoalso do
everything in his power to help solve problemswdas personally
holding up the launch once and had to give Eloedvdaily updates
about what was going on,” said Kevin Brogan. “BldrEwould say,
‘There are five hundred people at this company. Wiha you
need?” One of the calls must have taken placeemMiilisk courted
Riley because Brogan remembered Musk phoning flenbathroom
of a London club to find out how welding had gomezolarge part of
the rocket. Musk fielded another call in the middfehe night while
sleeping next to Riley and had to whisper as hatbdrthe engineers.
“He’s giving us the pillow talk voice, so we all v&to huddle
around the speakerphone, while he tells us, ‘Yoysgweed to get
your shit together,” Brogan said.

With the fourth launch, the demands and anticipatimad
ratcheted to the point that people started makilyg miistakes.
Typically, the body of the Falcon 1 rocket traveled Kwaj via
barge. This time Musk and the engineers were todtezk and
desperate to wait for the ocean journey. Musk ceatenilitary cargo
plane to fly the rocket body from Los Angeles tondd and then on
to Kwaj. This would have been a fine idea excem 8paceX
engineers forgot to factor in what the pressuriglkeshe would do to
the body of the rocket, which is less than an éigiitan inch thick.
As the plane started its descent into Hawaii, emeeyinside of it
could hear strange noises coming from the cargd. Hbllooked
back and could see the stage crumpling,” said Buidtan, the
former head of avionics at SpaceX. “l told the ptlm go up, and he
did.” The rocket had behaved much like an emptyewabttle will
on a plane, with the air pressure pushing agaimstsides of the
bottle and making it buckle. Altan calculated tta¢ SpaceX team
on the plane had about thirty minutes to do somgtlabout the
problem before they would need to land. They pulted their
pocketknives and cut away the shrink wrap that k&l rocket’s
body tight. Then they found a maintenance kit anglane and used



wrenches to open up some nuts on the rocket thatdwadlow its
internal pressure to match that of the plane’s. ithe plane landed,
the engineers divvied up the duties of calling &€ top
executives to tell them about the catastrophe. ds BAM. Los
Angeles time, and one of the executives volunte¢ovedeliver the
horrific news to Musk. The thinking at the time wiést it would
take three months to repair the damage. The bodleofocket had
caved in in several places, baffles placed indrefiel tank to stop
the sloshing problem had broken, and an assortofeother issues
had appeared. Musk ordered the team to continut dfwaj and
sent in a reinforcement team with repair parts. Tweeks later, the
rocket had been fixed inside of the makeshift hanga was like
being stuck in a foxhole together,” Altan said. tYweren’t going to
quit and leave the person next to you behind. Whermas all done,
everyone felt amazing.”

The fourth and possibly final launch for SpaceXkigbace on
September 28, 2008. The SpaceX employees had warkestop
shifts under agonizing pressure for six weeks &ahehis day. Their
pride as engineers and their hopes and dreamsomettee line. “The
people watching back at the factory were tryingirtheest not to
throw up,” said James McLaury, a machinist at Sga&eespite their
past flubs, the engineers on Kwaj were confideat this launch
would work. Some of these people had spent yearghensland
going through one of the more surreal engineerirgrases in
human history. They had been separated from themilies,
assaulted by the heat, and exiled on their tinpdapad outpost—
sometimes without much food—for days on end as thaied for
the launch windows to open and dealt with the abibvat followed.
So much of that pain and suffering and fear woelddsgotten if this
launch went successfully.

In the late afternoon on the twenty-eighth, the ceépateam
raised the Falcon 1 into its launch position. Oagain, it stood tall,
looking like a bizarre artifact of an island triae palm trees swayed
beside it and a smattering of clouds crossed thrdbg spectacular
blue sky. By this time, SpaceX had upped its wetbgame, turning
each launch into a major production both for itpEyees and the



public. Two SpaceX marketing executives spent tweminutes

before the launch going through all the techninaland outs of the
launch. The Falcon 1 was not carrying real carg® time; neither

the company nor the military wanted to see somgthise blow up
or get lost at sea, so the rocket held a 360-pounadmy payload.

The fact that SpaceX had been reduced to launctethdid not
faze the employees or dampen their enthusiasm. h&srocket
rumbled and then climbed higher, the employees lackpaceX
headquarters let out raucous cheers. Each mileshandollowed—
clearing the island, engine checks coming back gewds again met
with whistles and shouts. As the first stage fellag, the second
stage fired up about ninety seconds into the flagid the employees
turned downright rapturous, filling the webcast hwtheir ecstatic
hollering. “Perfect,” said one of the talking hea@ike Kestrel engine
glowed red and started its six-minute burn. “Whie@ $econd stage
cleared, | could finally start breathing again ang knees stopped
buckling,” said McLaury.

The fairing opened up around the three-minute nznét fell
back toward Earth. And, finally, around nine mirautento its
journey, the Falcon 1 shut down just as plannedraadhed orbit,
making it the first privately built machine to acgplish such a feat.
It took six years—about four and half more than Kimd once
planned—and five hundred people to make this meraélmodern
science and business happen.

Earlier in the day, Musk had tried to distract hethdrom the
mounting pressure by going to Disneyland with mstier Kimbal
and their children. Musk then had to race back &ikenthe 4p.w.
launch and walked into SpaceX’s trailer control mo@bout two
minutes before blastoff. “When the launch was sssite, everyone
burst into tears,” Kimbal said. “It was one of thest emotional
experiences I've had.” Musk left the control roondavalked out to
the factory floor, where he received a rock star&dcome. “Well,
that was freaking awesome,” he said. “There at aflpeople who
thought we couldn’t do it—a lot actually—but as tb&ying goes,
‘the fourth time is the charm,’ right? There arelyoa handful of
countries on Earth that have done this. It's nolyralcountry thing,



not a company thing. . . . My mind is kind of frée, so it's hard for
me to say anything, but, man, this is definitelye @f the greatest
days in my life, and | think probably for most péomhere. We
showed people we can do it. This is just the 8tsp of many. . . . |
am going to have a really great party tonight. d’tlenow about you

guys.” Mary Beth Brown then tapped Musk on the d#heuand

pulled him away to a meeting.

The afterglow of this mammoth victory faded soaeathe party
ended, and the severity of SpaceX'’s financial helkame top of
mind again for Musk. SpaceX had the Falcon 9 efftatsupport and
had also immediately green-lighted the constructafnanother
machine—the Dragon capsule—that would be usedki® sapplies,
and one day humans, to the International Spac@®tadistorically,
either project would cost more than $1 billion tomplete, but
SpaceX would have to find a way to build both maehi
simultaneously for a fraction of the cost. The camp had
dramatically increased the rate at which it hiredplyees and
moved into a much larger headquarters in Hawtho@adifornia.
SpaceX had a commercial flight booked to carrytaliga into orbit
for the Malaysian government, but that launch ddgayment for it
would not arrive until the middle of 2009. In theeamtime, SpaceX
simply struggled to make its payroll.

The press did not know the extent of Musk’s finahevoes, but
they knew enough to turn detailing Tesla's preasidinancial
situation into a favored pastime. A website called Truth About
Cars began a “Tesla Death Watch” in May 2008 anidvied up
with dozens of entries throughout the year. Theyllmok special
pleasure in rejecting the idea that Musk was a toumder of the
company, presenting him as the moneyman and chaimie had
more or less stolen Tesla from the genius engigberhard. When
Eberhard started a blog detailing the pros and ocdm®eing a Tesla
customer, the auto site was all too happy to eadboghipes.Top
Gear, a popular British television show, ripped the Rsiad apart,
making it look as if the car had run out of juiceridg a road test.
“People joke about the Tesla Death Watch and al, thut it was



harsh,” said Kimbal Musk. “One day there were fi#tsticles about
how Tesla will die.”

Then, in October 2008 (just a couple weeks afteac8K’s
successful launch), Valleywag appeared on the sagam. First it
ridiculed Musk for officially taking over as CEO dfesla and
replacing Drori, on the grounds that Musk had jusked into his
past successes. It followed that by printing aatlie-mail from a
Tesla employee. The report said that Tesla hadgose through a
round of layoffs, shut down its Detroit office, ardhd only $9
million left in the bank. “We have over 1,200 ressions, which
maneg|sic] we’'ve taken multiples of tens of millions of casm
our customers and have spent them all,” the Taslalagiee wrote.
“Meanwhile, we only delivered less than 50 caractually talked a
close friend of mine into putting down $60,000 oW esla Roadster.
| cannot conscientiously be a bystander anymore almv my
company to deceive the public and defraud our destomers. Our
customers and the general public are the reasola T®so0 loved.

The fact that they are being lied to is just wréngiusk would later
discover the identity of this employee in an ingeisi way. He copied the text of
the letter into a Word document, checked the sizkefile, sent it to a printer, and
looked over the logs of printer activity to findenf the same size. He could then
trace that back to the person who had printed tiggnal file. The employee wrote

a letter of apology and resignéd.

Yes, Tesla deserved much of the negative attentidusk,
though, felt like the 2008 climate with the hatddoankers and the
rich had turned him into a particularly juicy targ® was just getting
pistol-whipped,” Musk said. “There was a lot of adenfreude at the
time, and it was bad on so many levels. Justine tardgring me in
the press. There were always all these negativdeartabout Tesla,
and the stories about SpaceX'’s third failure. Itt meally bad. You
have these huge doubts that your life is not wagykyour car is not
working, you’re going through a divorce and altldse things. | felt
like a pile of shit. I didn’t think we would overoe it. | thought
things were probably fucking doomed.”

When Musk ran through the calculations concernipgc8X and
Tesla, it occurred to him that only one company ldikely even
have a chance at survival. “I could either pick &p@or Tesla or



split the money | had left between them,” Musk sdithat was a
tough decision. If | split the money, maybe bothlegm would die.
If | gave the money to just one company, the praipabof it
surviving was greater, but then it would mean aerteath for the
other company. | debated that over and over.” Wiilssk meditated
on this, the economy worsened quickly and so tab Musk’s
financial condition. As 2008 came to an end, Muskl lnun out of
money.

Riley began to see Musk’s life as a Shakespearesgedy.
Sometimes Musk would open up to her about the sssared other
times he retreated into himself. Riley spied on kwile he read e-
mail and watched him grimace as the bad news poatretyou’d
witness him having these conversations in his Hesdd said. “It's
really hard to watch someone you love struggletiiiee.” Because of
the long hours that he worked and his eating habitssk’s weight
fluctuated wildly. Bags formed under his eyes, &rglcountenance
started to resemble that of a shattered runneneaback end of an
ultra-marathon. “He looked like death itself,” Rilesaid. *I
remember thinking this guy would have a heart &tt@ad die. He
seemed like a man on the brink.” In the middle hef hight, Musk
would have nightmares and yell out. “He was in jtaispain,”
Riley said. “He would climb on me and start scresgnwhile still
asleep.” The couple had to start borrowing hundegdbousands of
dollars from Musk’s friend Skoll, and Riley's patsnoffered to
remortgage their house. Musk no longer flew hisbgtk and forth
between Los Angles and Silicon Valley. He took $ougst.

Burning through about $4 million a month, Tesladeztto close
another major round of funding to get through 2608 stay alive.
Musk had to lean on friends just to try to makerpdyrom week to
week, as he negotiated with investors. He sent ssipaed pleas to
anyone he could think of who might be able to sgaEm@e money.
Bill Lee invested $2 million in Tesla, and SergeyirBinvested
$500,000. “A bunch of Tesla employees wrote chdokkeep the
company going,” said Diarmuid O’Connell, the viceegident of
business development at Tesla. “They turned intestments, but, at
the time, it was twenty-five or fifty thousand dol that you didn’t



expect to see again. It just seemed like holy #fg,thing is going to
crater.” Kimbal had lost most of his money durirte trecession
when his investments bottomed out but sold whatdteleft and put
it into Tesla as well. “I was close to bankruptclginbal said. Tesla
had set the prepayments that customers made fétdhdsters aside,
but Musk now needed to use that money to keepdhgany going
and soon those funds were gone, too. These fiseatuvers worried
Kimbal. “I'm sure Elon would have found a way to keathings
right, but he definitely took risks that seemecklithey could have
landed him in jail for using someone else’s monén 'said.

In December 2008, Musk mounted simultaneous campaig
try to save his companies. He heard a rumor tha®AlAvas on the
verge of awarding a contract to resupply the spgsaon. SpaceX’s
fourth launch had put it in a position to receieeng of this money,
which was said to be in excess of $1 billion. Muslached out
through some back channels in Washington and foound that
SpaceX might even be a front-runner for the deaisivbegan doing
everything in his power to assure people that thengany could
meet the challenge of getting a capsule to the K&Sfor Tesla,
Musk had to go to his existing investors and askrtto pony up for
another round of funding that needed to close bgisGhas Eve to
avoid bankruptcy. To give the investors some measticonfidence,
Musk made a last-ditch effort to raise all the paed funds he could
and put them into the company. He took out a lcamfSpaceX,
which NASA approved, and earmarked the money falal eMusk
went to the secondary markets to try to sell sofbi® shares in
SolarCity. He also seized about $15 million thaneahrough when
Dell acquired a data center software start-up daleverdream,
founded by Musk’s cousins, in which he had investédwas like
the fucking Matrix,” Musk said, describing his fimgal maneuvers.
“The Everdream deal really saved my butt.”

Musk had cobbled together $20 million, and askedlda's
existing investors—since no new investors mateeali—to match
that figure. The investors agreed, and on Decer8he2008, they
were in the process of finalizing the paperworktfer funding round
when Musk noticed a problem. VantagePoint Capitatriers had



signed all of the paperwork except for one crugabe. Musk
phoned up Alan Salzman, VantagePoint's cofounddr raanaging
partner, to ask about the situation. Salzman indmrivlusk that the
firm had a problem with the investment round beeatiandervalued
Tesla. “I said, ‘I've got an excellent solution thelTake my entire
portion of the deal. | had a real hard time comipgwith the money.
Based on the cash we have in the bank right nowwiNeébounce
payroll next week. So unless you've got anothea,d=n you either
just participate as much as you'd like, or allove ttound to go
through because otherwise we will be bankrupt.'tz8@an balked
and told Musk to come in the following week ah.¥1. to present to
VantagePoint’s top brass. Not having a week of timevork with,
Musk asked to come in the next day, and Salzmassedfthat offer,
forcing Musk to continue taking on loans. “The onlgason he
wanted the meeting at his office was for me to comdédended knee
begging for money so he could say, ‘No,” Musk theed. “What a
fuckhead.”

VantagePoint declined to speak about this periad, Musk
believed that Salzman'’s tactics were part of a iomsso bankrupt
Tesla. Musk feared that VantagePoint would oust hisnCEO,
recapitalize Tesla, and emerge as the major owindtleacarmaker. It
could then sell Tesla to a Detroit automaker orufoon selling
electric drivetrains and battery packs instead akimg cars. Such
reasoning would have been quite practical fromanass standpoint
but did not match up with Musk’s goals for TeslaahtagePoint
was forcing that wisdom down the throat of an emweaeur who
wanted to do something bigger and bolder,” said&tRirvetson, a
partner at Draper Fisher Jurvetson and Tesla iokesMaybe
they're used to a CEO buckling, but Elon doesn’ttlolat.” Instead,
Musk took another huge risk. Tesla recharacterthediunding as a
debt round rather than an equity round, knowind WentagePoint
could not interfere with a debt deal. The trickytpaf this strategy
was that investors like Jurvetson who wanted tp Aelsla were put
in a bind because venture capital firms are naictired to do debt
deals, and convincing their backers to alter tmmirmal rules of
engagement for a company that could very well gokhgt in a



matter of days would be a very tough ask. Knowihg,tMusk
bluffed. He told the investors that he would takether loan from
SpaceX and fund the entire round—all $40 million+wbelf. The
tactic worked. “When you have scarcity, it natwyraéinforces greed
and leads to more interest,” Jurvetson said. “I$ aiso easier for us
to go back to our firms and say, ‘Here is the dé&al.or no go?” The
deal ended up closing on Christmas Eve, hours é€fesla would
have gone bankrupt. Musk had just a few hundredséwad dollars
left and could not have made payroll the next ddysk ultimately
put in $12 million, and the investment firms put tine rest. As for
Salzman, Musk said, “He should be ashamed of hirhsel

At SpaceX, Musk and the company’s top executives $@ent
most of December in a state of fear. According éports in the
press, SpaceX, the onetime front-runner for thgel®ASA contract,
had suddenly lost favor with the space agency. &Btisriffin, who
had once almost been a cofounder of SpaceX, wasett of NASA
and had turned on Musk. Griffin did not care for $¥is aggressive
business tactics, seeing him as borderline unéthigthers have
suggested that Griffin ended up being jealous oslivand SpaceX.

/Griffin had pined to build a massive new spacedtait would solidify his mark
on the industry. But, with the election of Baraclbama in 2008, the Bush
appointee knew that his time as NASA chief was ogmio an end and that

SpaceX appeared poised to build the most integestiachines moving forward.
On December 23, 2008, however, SpaceX receivedeksiPeople
inside NASA had backed SpaceX to become a supifoliethe ISS.
The company received $1.6 billion as payment faehe flights to
the space station. Staying with Kimbal in BouldgoJorado, for the
holidays, Musk broke down in tears as the SpaceX @&asla
transactions processed. “I hadn't had an oppostutit buy a
Christmas present for Talulah or anything,” he sdigvent running
down the fucking street in Boulder, and the onlgcel that was open
sold these shitty trinkets, and they were abougtdse. The best thing
| could find were these plastic monkeys with codsatthose ‘see
no evil, hear no evil' monkeys.”

For Gracias, the Tesla and SpaceX investor and Mldsknd,
the 2008 period told him everything he would eveed to know
about Musk’s character. He saw a man who arrivethé United



States with nothing, who had lost a child, who Wwaig pilloried in
the press by reporters and his ex-wife and whoegn having his
life’s work destroyed. “He has the ability to wdnarder and endure
more stress than anyone I've ever met,” Graciak S@hat he went
through in 2008 would have broken anyone else. kd@’tdjust
survive. He kept working and stayed focused.” Tduaity to stay
focused in the midst of a crisis stands as one obK& main
advantages over other executives and competitoisst' people who
are under that sort of pressure fray,” Gracias.sdideir decisions
go bad. Elon gets hyperrational. He’s still ablentake very clear,
long-term decisions. The harder it gets, the bditeigets. Anyone
who saw what he went through firsthand came away wwiore
respect for the guy. I've just never seen anytHhikg his ability to
take pain.”



LIFTOFF

THE FALCON 9 HAS BECOME SPACEX'S WORKHORSE. The
rocket looks—Ilet’s face it—Ilike a giant white pha! It stands 224.4
feet tall, is 12 feet across, and weighs 1.1 mmliimunds. The rocket
is powered by nine engines arranged in an “octavpalttern at its
base with one engine in the center and eight o#meescling it. The
engines connect to the first stage, or the mainylafdthe rocket,
which bears the blue SpaceX insignia and an Ameritzg. The
shorter second stage of the rocket sits on topeffitst and is the
one that actually ends up doing things in spaceait be outfitted
with a rounded container for carrying satellitesaotapsule capable
of transporting humans. By design, there’s nothpayticularly
flashy about the Falcon 9’s outward appearancs.tit¢ spaceship
equivalent of an Apple laptop or a Braun kettle—alegant,
purposeful machine stripped of frivolity and waste.

SpaceX sometimes uses Vandenberg Air Force BaSeuthern
California to send up these Falcon 9 rockets. Wwenet owned by
the military, the base would be a resort. The Ra€itean runs for
miles along its border, and its grounds have wigeroshrubby fields
dotted by green hills. Nestled into one hilly spedt at the ocean’s
edge are a handful of launchpads. On launch dagsyhite Falcon 9
breaks up the blue and green landscape, pointiygveskl and
leaving no doubt about its intentions.

About four hours before a launch, the Falcon 9tstgetting
filled with an immense amount of liquid oxygen arwtket-grade
kerosene. Some of the liquid oxygen vents out efribcket as it
awaits launch and is kept so cold that it boilsarffcontact with the
metal and air, forming white plumes that stream wldte rocket’s
sides. This gives the impression of the Falcon firfguand puffing



as it limbers up before the journey. The engineaisle of SpaceX’s
mission control monitor these fuel systems andrahner of other
items. They chat back and forth through headseadsbagin cycling

through their launch checklist, consumed by whabpfee in the

business call “go fever” as they move from one apakto the next.
Ten minutes before launch, the humans step odtteofvy and leave
the remaining processes up to automated machivesytBing goes
quiet, and the tension builds until right before thain event. That’s
when, out of nowhere, the Falcon 9 breaks thealday letting out a
loud gasp.

A white latticed support structure pulls away frasmbody. The
T-minus-ten-seconds countdown begins. Nothing mbeppens
from ten down to four. At the count of three, hoeewvhe engines
ignite, and the computers conduct a last, oh-samrdpealth check.
Four enormous metal clamps hold the rocket downcaasputing
systems evaluate all nine engines and measuresné’thsufficient
downward force being produced. By the time zerovest the rocket
has decided that all is well enough to go througit ws mission,
and the clamps release. The rocket goes to wariméttia, and then,
with flames surrounding its base and snow-thicknaa of the liquid
oxygen filling the air, it shoots up. Seeing sonmlso large hold so
straight and steady while suspended in midair d @ the brain to
register. It is foreign, inexplicable. About twergtgconds after liftoff,
the spectators placed safely a few miles away dikeHirst faceful
of the Falcon 9's rumble. It's a distinct sound—eatsof staccato
crackling that arises from chemicals whipped inteiadent frenzy.
Pant legs vibrate from shock waves produced byeast of sonic
booms coming out of the Falcon 9's exhaust. Thetevhocket
climbs higher and higher with impressive stamindteAabout a
minute, it's just a red spot in the sky, and themefp-it's gone.
Only a cynical dullard could come away from witnagshis feeling
anything other than wonder at what man can accempli

For Elon Musk, this spectacle has turned into aillam
experience. SpaceX has metamorphosed from the qfkehe
aeronautics industry into one of its most consisteperators.
SpaceX sends a rocket up about once a month, ngrsgtellites for



companies and nations and supplies to the Intemeti Space
Station. Where the Falcon 1 blasting off from Kvaja was the
work of a start-up, the Falcon 9 taking off fromndanberg is the
work of an aerospace superpower. SpaceX can urdescl.S.
competitors—Boeing, Lockheed Martin, Orbital Scieste-on price
by a ridiculous margin. It also offers U.S. custosne peace of mind
that its rivals can’t. Where these competitors rety Russian and
other foreign suppliers, SpaceX makes all of itscm@es from
scratch in the United States. Because of its logts;aSpaceX has
once again made the United States a player in tbddwide
commercial launch market. Its $60 million per lanrst is much
less than what Europe and Japan charge and trurapsiee relative
bargains offered by the Russians and Chinese, \ake the added
benefit of decades of sunk government investmetat tineir space
programs as well as cheap labor.

The United States continues to take great prideinng Boeing
compete against Airbus and other foreign aircredkens. For some
reason, though, government leaders and the pudie heen willing
to concede much of the commercial launch markes H
disheartening and shortsighted position. The tatarket for
satellites, related services, and the rocket laesiateeded to carry
them to space has exploded over the past decade dbout $60
billion per year to more than $200 billionhttp://www.sia.org/wp-
content/uploads/2013/06/2013 SSIR _Final pdfnumber of countries pay
to send up their own spy, communication, and weatiatellites.
Companies then turn to space for television, leemadio, weather,
navigation, and imaging services. The machinepates supply the
fabric of modern life, and they’re going to becomere capable and
interesting at a rapid pace. A whole new breedatdlbte makers has
just appeared on the scene with the ability to ans@&oogle-like
gueries about our planet. These satellites can zooom lowa and
determine when cornfields are at peak yields amdiydo harvest,
and they can count cars in Wal-Mart parking lotsotighout
California to calculate shopping demand during hbéday season.
The start-ups making these types of innovative nashmust often




turn to the Russians to get them into space, baté&y intends to
change that.

The United States has remained competitive in tbst facrative
parts of the space industry, building the actuaielsizs and
complementary systems and services to run themh kaar, the
United States makes about one-third of all sa¢slland takes about
60 percent of the global satellite revenue. Theonitgj of this
revenue comes from business done with the U.S.rgment. China,
Europe, and Russia account for almost all of tmareing satellite
sales and launches. It's expected that China’s moléhe space
industry will increase, while Russia has vowed gersl $50 billion
on revitalizing its space program. This leaves thated States
dealing with two of its least-favored nations inasp matters and
doing so without much leverage. Case in point:rdtieement of the
space shuttle made the United States totally degpgndn the
Russians to get astronauts to the ISS. Russiatgetharge $70
million per person for the trip and to cut the éwitStates off as it
sees fit during political rifts. At present, SpackE¥ks like the best
hope of breaking this cycle and giving back to Aweits ability to
take people into space.

SpaceX has become the free radical trying to umalything
about this industry. It doesn’t want to handle & faunches per year
or to rely on government contracts for survival. 9W's goal is to use
manufacturing breakthroughs and launchpad advatwegeate a
drastic drop in the cost of getting things to spadest significant,
he’s been testing rockets that can push their paylo space and
then return to Earth and land with supreme accumacya pad
floating at sea or even their original launchpatéad of having its
rockets break apart after crashing into the seacé&p will use
reverse thrusters to lower them down softly andeeinem. Within
the next few years, SpaceX expects to cut its gocat least one-
tenth that of its rivals. Reusing its rockets wlitlve the bulk of this
reduction and SpaceX’s competitive advantage. Inegne airline
that flies the same plane over and over again, etingp against

others that dispose of their planes after eveghflit should be noted
that there are many people in the space industry ddubt reusable rockets will
work, in large part because of the stress the mashand metal go through during



launch. It's not clear that the most prized custawell even consider the reused
spacecraft for launches due to their inherent rigkss is a big reason that other
countries and companies have not pursued the tlaghyndhere’s a camp of space
experts who think Musk is flat-out wasting his timand that engineering

calculations already prove the reusable rocketeta fool’s errand. Through its
cost advantages, SpaceX hopes to take over therityagd the
world’s commercial launches, and there’s evideheg the company
is on its way toward doing just that. To date,asHlown satellites
for Canadian, European, and Asian customers angbleted about
two dozen launches. Its public launch manifesttces out for a
number of years, and SpaceX has more than fifght planned,
which are all together worth more than $5 billidfhe company
remains privately owned with Musk as the largesarsholder
alongside outside investors including venture edgitms like the
Founders Fund and Draper Fisher Jurvetson, giviagcompetitive
ethos its rivals lack. Since getting past its ndeeath experience in
2008, SpaceX has been profitable and is estimatds tworth $12
billion.

Zip2, PayPal, Tesla, SolarCity—they are all exposs of
Musk. SpaceX is Musk. Its foibles emanate diretrttyn him, as do
its successes. Part of this comes from Musk’s ngahiattention to
detail and involvement in every SpaceX endeavots Hands-on to
a degree that would make Hugh Hefner feel inadequart of it
stems from SpaceX being the apotheosis of the GuIMusk.
Employees fear Musk. They adore Musk. The givehgir tlives for
Musk, and they usually do all of this simultanegusl

Musk’s demanding management style can only floubebause
of the otherworldly—in a literal sense—aspiratiamishe company.
While the rest of the aerospace industry has beetent to keep
sending what look like relics from the 1960s inpace, SpaceX has
made a point of doing just the opposite. Its relesabckets and
reusable spaceships look like true twenty-firsttagnmachines. The
modernization of the equipment is not just for shdtvreflects
SpaceX’s constant push to advance its technologychange the
economics of the industry. Musk does not simply twanower the
cost of deploying satellites and resupplying thacspstation. He
wants to lower the cost of launches to the poimtt th becomes



economical and practical to fly thousands upon shods of supply
trips to Mars and start a colony. Musk wants toquan the solar
system, and, as it stands, there’s just one compdgye you can
work if that sort of quest gets you out of bedha tmorning.

It seems unfathomable, but the rest of the spadasiny has
made space boring. The Russians, who dominate nadcthe
business of sending things and people to spaceopduth decades-
old equipment. The cramped Soyuz capsule that fa&eple to the
space station has mechanical knobs and computsrscthat appear
unchanged from its inaugural 1966 flight. Countnesv to the space
race have mimicked the antiquated Russian and Aameequipment
with maddening accuracy. When young people gettimtaerospace
industry, they're forced to either laugh or crythe state of the
machines. Nothing sucks the fun out of working ogspaceship like
controlling it with mechanisms last seen in a 19B@sdromat. And
the actual work environment is as outmoded as tlhmes.
Hotshot college graduates have historically beermefd to pick
between a variety of slow-moving military contrastoand
interesting but ineffectual start-ups.

Musk has managed to take these negatives surrauritie
aerospace business and turn them into gains foceSpaHe’s
presented the company as anything but anotherEsresontractor.
SpaceX is the hip, forward-thinking place that'suoght the perks of
Silicon Valley—namely frozen yogurt, stock optionspeedy
decision making, and a flat corporate structure-a-tstaid industry.
People who know Musk well tend to describe him nmasex general
than a CEO, and this is apt. He’s built an engingesirmy by having
the pick of just about anyone in the business Spatce X wants.

The SpaceX hiring model places some emphasis dimgeop
marks at top schools. But most of the attentiorsgogard spotting
engineers who have exhibited type A personalitytstraver the
course of their lives. The company’s recruiterskldar people who
might excel at robot-building competitions or whee aar-racing
hobbyists who have built unusual vehicles. The abje to find
individuals who ooze passion, can work well as pra team, and
have real-world experience bending metal. “Eveyoii’'re someone



who writes code for your job, you need to underbtamw

mechanical things work,” said Dolly Singh, who spéwe years as
the head of talent acquisition at SpaceX. “We wiaaking for

people that had been building things since theyewtle.”

Sometimes these people walked through the front.dother
times, Singh relied on a handful of enterprisinghteques to find
them. She became famous for trawling through acadeapers to
find engineers with very specific skills, cold-aat] researchers at
labs and plucking possessed engineers out of ellsigtrade shows
and conferences, SpaceX recruiters wooed integestandidates
they had spotted with a cloak-and-dagger shticleyTiwould hand
out blank envelopes that contained invitations &etrat a specific
time and place, usually a bar or restaurant nearetrent, for an
initial interview. The candidates that showed upuldaliscover they
were among only a handful of people who been aediotut of all
the conference attendees. They were immediatelyentad feel
special and inspired.

Like many tech companies, SpaceX subjects potehnitias to a
gauntlet of interviews and tests. Some of the iméers are
easygoing chats in which both parties get to feslheother out;
others are filled with quizzes that can be quitedh&ngineers tend
to face the most rigorous interrogations, althobghkiness types and
salesmen are made to suffer, too. Coders who expgess through
standard challenges have rude awakenings. Compaiiegpically
challenge software developers on the spot by asthieg to solve
problems that require a couple of dozen lines alecd he standard
SpaceX problem requires five hundred or more lioegode. All
potential employees who make their way to the dnithe interview
process then handle one more task. They're askedit® an essay
for Musk about why they want to work at SpaceX.

The reward for solving the puzzles, acting cleveinterviews,
and penning up a good essay is a meeting with Mdsknterviewed
almost every one of SpaceX’s first one thousandshiincluding the
janitors and technicians, and has continued tovige the engineers
as the company’'s workforce swelled. Each employsseives a
warning before going to meet with Musk. The intew;j he or she is



told, could last anywhere from thirty seconds fteén minutesElon
will likely keep on writing e-mails and working dug the initial part
of the interview and not speak much. Don’'t panicat’® normal.
Eventually, he will turn around in his chair to &agou. Even then,
though, he might not make actual eye contact wah gr fully
acknowledge your presence. Don’'t panic. That's rarnin due
course, he will speak to yokrom that point, the tales of engineers
who have interviewed with Musk run the gamut froarturous
experiences to the sublime. He might ask one curesti he might
ask several. You can be sure, though, that heralilbut the Riddle:
“You're standing on the surface of the Earth. Yoalkwone mile
south, one mile west, and one mile north. You em@xactly where
you started. Where are you?” One answer to thdteisNorth Pole,
and most of the engineers get it right away. That®n Musk will
follow with “Where else could you be?” The othersaer is
somewhere close to the South Pole where, if yolk wake mile
south, the circumference of the Earth becomes oite. fewer
engineers get this answer, and Musk will happilykwhem through
that riddle and others and cite any relevant eqoatiduring his
explanations. He tends to care less about whethaotothe person
gets the answer than about how they describe thiglggn and their
approach to solving it.

When speaking to potential recruits, Singh trie@nergize them
and be up front about the demands of SpaceX andusk at the
same time. “The recruiting pitch was SpaceX is gpdorces,” she
said. “If you want as hard as it gets, then gréahot, then you
shouldn’t come here.” Once at SpaceX, the new eyegle found out
very quickly if they were indeed up for the chatien Many of them
would quit within the first few months because bé tninety-plus-
hour workweeks. Others quit because they coulchantlle just how
direct Musk and the other executives were duringtmgs. “Elon
doesn’t know about you and he hasn’t thought thnowtpether or
not something is going to hurt your feelings,” Singpid. “He just
knows what the fuck he wants done. People who adicharmalize to
his communication style did not do well.”



There’s an impression that SpaceX suffers fromeiditdly high
turnover, and the company has without questionredithrough a
fair number of bodies. Many of the key executivd®whelped start
the company, however, have hung on for a decadasooe. Among
the rank-and-file engineers, most people stay anafoleast five
years to have their stock options vest and to &e& frojects
through. This is typical behavior for any technglogompany.
SpaceX and Musk also seem to inspire an unusual tvioyalty.
Musk has managed to conjure up that Steve Jobszdirkamong his
troops. “His vision is so clear,” Singh said. “HkEnast hypnotizes
you. He gives you the crazy eye, and it's like,,y@s can get to
Mars.” Take that a bit further and you arrive aplaasure-pain,
sadomasochistic vibe that comes with working forskiuNumerous
people interviewed for this book decried the woruts, Musk’s
blunt style, and his sometimes ludicrous expeatatioret almost
every person—even those who had been fired—stilishipped
Musk and talked about him in terms usually resefeeduperheroes
or deities.

SpaceX’s original headquarters in El Segundo weteguite up
to the company’s desired image as a place whereablkekids want
to work. This is not a problem for SpaceX's new ilfgc in
Hawthorne. The building’s address is 1 Rocket Raadl, it has the
Hawthorne Municipal Airport and several tooling andnufacturing
companies as neighbors. While the SpaceX buildesgmbles the
others in size and shape, its all-white color makethe obvious
outlier. The structure looks like a gargantuantaegular glacier
that's been planted in the midst of a particuladylless portion of
Los Angeles County’s sprawl.

Visitors to SpaceX have to walk past a security rguand
through a small executive parking lot where Muskkpahis black
Model S, which flanks the building’s entryway. Tfient doors are
reflective and hide what’'s on the inside, whicimisre white. There
are white walls in the foyer, a funky white talbhethe waiting area,
and a white check-in desk with a pair of orchidgrg in white pots.
After going through the registration process, gsi@sé given a name
badge and led into the main SpaceX office spaceskMicubicle—a



supersize unit—sits to the right where he has gleoof celebratory
Aviation Weeknagazine covers up on the wall, pictures of higsbo
next to a huge flat-screen monitor, and variouskmacks on his
desk, including a boomerang, some books, a boftleime, and a
giant samurai sword named Lady Vivamus, which Muosgeived
when he won the Heinlein Prize, an award given fug
achievements in commercial space. Hundreds of qibeple work
in cubicles amid the big, wide-open area, mosthefit executives,
engineers, software developers, and salespeopfnta@way on
their computers. The conference rooms that surrében desks all
have space-themed names like Apollo or Wernher Braun and
little nameplates that explain the label's sigmifice. The largest
conference rooms have ultramodern chairs—high-lhcgleek red
jobs that surround large glass tables—while panmranotos of a
Falcon 1 taking off from Kwaj or the Dragon capsdtecking with
the ISS hang on the walls in the background.

Take away the rocket swag and the samurai sword thisd
central part of the SpaceX office looks just likea you might find
at your run-of-the-mill Silicon Valley headquartefihe same thing
cannot be said for what visitors encounter as gasg through a pair
of double doors into the heart of the SpaceX factor

The 550,000-square-foot factory floor is difficdti process at
first glance. It's one continuous space with grayepoxied floors,
white walls, and white support columns. A smally'sitworth of
stuff—people, machines, noise—has been piled ihi® area. Just
near the entryway, one of the Dragon capsuleshaatgone to the
ISS and returned to Earth hangs from the ceilinth biack burn
marks running down its side. Just under the capsnl¢he ground
are a pair of the twenty-five-foot-long landing $elguilt by SpaceX
to let the Falcon rocket come to a gentle resthenground after a
flight so it can be flown again. To the left sidetbis entryway area
there’s a kitchen, and to the right side there®s mhission control
room. It's a closed-off area with expansive glassdews and
fronted by wall-size screens for tracking a rockgifogress. It has
four rows of desks with about ten computers eachtHe mission
control staff. Step a bit farther into the factand there are a handful



of industrial work areas separated from each othethe most
informal of ways. In some spots there are blueslior the floor to
mark off an area and in other spots blue workbesndieve been
arranged in squares to cordon off the space. Iteramon sight to
have one of the Merlin engines raised up in thedieicdf one of
these work areas with a half dozen techniciansngiit up and
tuning its bits and pieces.

Just behind these workspaces is a glass-enclosaatesdig
enough to fit two of the Dragon capsules. This @dean room where
people must wear lab coats and hairnets to fiddlk thie capsules
without contaminating them. About forty feet to tledt, there are
several Falcon 9 rockets lying next to each otlmizontally that
have been painted and await transport. There ane soeas tucked
in between all of this that have blue walls andegppo have been
covered by fabric. These are top-secret zones wlpaeeX might
be working on a fanciful astronaut’s outfit or retlpart that it has to
hide from visitors and employees not tied to thejguts. There’s a
large area off to the side where SpaceX build®fils electronics,
another area for creating specialized compositeemadd, and
another for making the bus-sized fairings that weaapund the
satellites. Hundreds of people move about at theesame through
the factory—a mix of gritty technicians with tateoand bandanas,
and young, white-collar engineers. The sweaty swkkids who
have just come off the playground permeates thkelingi and hints
at its nonstop activity.

Musk has left his personal touches throughout élaéofy. There
are small things like the data center that has lmshed in blue
lights to give it a sci-fi feel. The refrigeratored computers under
the lights have been labeled with big block lettermake it look like
they were made by Cyberdyne Systems, the fictiooalpany from
the Terminator movie franchise. Near the elevatidissk has placed
a glowing life-size Iron Man figure. Surely the fag/’s most
Muskian element is the office space that has bedhdmack-dab in
its center. This is a three-story glass structuith weeting rooms
and desks that rises up between various weldingcamdtruction
areas. It looks and feels bizarre to have a semfr office inside



this hive of industry. Musk, though, wanted his iaegrs to watch
what was going on with the machines at all timed tnmake sure
they had to walk through the factory and talk te tbchnicians on
the way to their desks.

The factory is a temple devoted to what SpaceX gseais major
weapon in the rocket-building game, in-house martufing.
SpaceX manufactures between 80 percent and 90 npeodeits
rockets, engines, electronics, and other parsaltstrategy that flat-
out dumbfounds SpaceX’s competitors, like Unitedreh Alliance,
or ULA, which openly brags about depending on mitvan 1,200
suppliers to make its end products. (ULA, a pasghgr between
Lockheed Martin and Boeing, sees itself as an engfrjob creation
rather than a model of inefficiency.)

A typical aerospace company comes up with theofigtarts that
it needs for a launch system and then hands off tesign and
specifications to myriad third parties who thenuadly build the
hardware. SpaceX tends to buy as little as possiblsave money
and because it sees depending on suppliers—edpetaéign
ones—as a weakness. This approach comes off assexeat first
blush. Companies have made things like radios apevep
distribution units for decades. Reinventing the elh&r every
computer and machine on a rocket could introduceerabances for
error and, in general, be a waste of time. ButSjpaceX, the strategy
works. In addition to building its own engines, ket bodies, and
capsules, SpaceX designs its own motherboardsiendtg, sensors
to detect vibrations, flight computers, and solangls. Just by
streamlining a radio, for instance, SpaceX’'s ergisehave found
that they can reduce the weight of the device byual20 percent.
And the cost savings for a homemade radio are drgnaopping
from between $50,000 to $100,000 for the indusgiade
equipment used by aerospace companies to $5,0@8paweX’s unit.

It's hard to believe these kinds of price diffeialst at first, but
there are dozens if not hundreds of places wheaeesphas secured
such savings. The equipment at SpaceX tends touble dut of
readily available consumer electronics as opposetgace grade”
equipment used by others in the industry. SpaceXhaal to work



for years to prove to NASA that standard electreriave gotten
good enough to compete with the more expensiveiaped gear
trusted in years past. “Traditional aerospace e ldoing things
the same way for a very, very long time,” said Dr&deen, a
former SpaceX engineer. “The biggest challenge w@svincing

NASA to give something new a try and building a grafrail that

showed the parts were high enough quality.” To ertehat it's

making the right choice to NASA and itself, Spacg¥ sometimes

load a rocket with both the standard equipment@otbtypes of its
own design for testing during flight. Engineers nheompare the
performance characteristics of the devices. On&paceX design
equals or outperforms the commercial productsetolmes the de
facto hardware.

There have also been numerous times when SpaceXidres
pioneering work on advancing very complex hardwsystems. A
classic example of this is one of the factory's rdei-looking
contraptions, a two-story machine designed to perfwhat’s known
as friction stir welding. The machine allows SpadeXautomate the
welding process for massive sheets of metal likeathes that make
up the bodies of the Falcon rockets. An arm takesad the rocket’s
body panels, lines it up against another body paa& then joins
them together with a weld that could run twentytfee more.
Aerospace companies typically try to avoid weldendver possible
because they create weaknesses in the metal, atid limited the
size of metal sheets they can use and forced ddsgn constraints.
From the early days of SpaceX, Musk pushed the eaosnpo master
friction stir welding, in which a spinning head ssmashed at high
speeds into the join between two pieces of meta ld to make
their crystalline structures merge. It's as if yioeated two sheets of
aluminum foil and then joined them by putting yaoumb down on
the seam and twisting the metal together. This tfpeelding tends
to result in much stronger bonds than traditionalds. Companies
had performed friction stir welding before but rat structures as
large as a rocket’s body or to the degree to wBiphceX has used
the technique. As a result of its trials and err@pgaceX can now
join large, thin sheets of metal and shave hundoég®unds off the



weight of the Falcon rockets, as it's able to ugbtér-weight alloys
and avoid using rivets, fasteners, and other supptuctures.
Musk’s competitors in the auto industry might sowed to do the
same because SpaceX has transferred some of ti@meoqt and
techniques to Tesla. The hope is that Tesla willabe to make
lighter, stronger cars.

The technology has proven so valuable that SpaceX's
competitors have started to copy it and have tieegdoach some of
the company’s experts in the field. Blue Origin,ffJBezos’s
secretive rocket company, has been particularlyressge, hiring
away Ray Miryekta, one of the world’s foremost tioa stir welding
experts and igniting a major rift with Musk. “Bli@rigin does these
surgical strikes on specialized taleBlu¢ Origin also hired away a large
chunk of SpaceX'’s propulsion tednoffering like double their salaries. |
think it's unnecessary and a bit rude,” Musk saMithin SpaceX,
Blue Origin is mockingly referred to as BO and aeoint the
company created an e-mail filter to detect messags“blue” and
“origin” to block the poaching. The relationshiptveen Musk and
Bezos has soured, and they no longer chat about shared
ambition of getting to Mars. “l do think Bezos has insatiable
desire to be King Bezos,” Musk said. “He has antddss work ethic
and wants to kill everything in e-commerce. Butshabt the most
fun guy, honestly.”Musk has taken exception to Blue Origin and Bedosyf
for patents around reusable rocket technology dk ‘s patent is completely
ridiculous,” Musk said. “People have proposed lagdon a floating platform in
the ocean for a half century. There’s no chancetsdezer of the patent being
upheld because there’s five decades of prior apgeople who proposed that six

ways to Sunday in fiction and nonfiction. It's liker. Seuss, green eggs and
fucking ham. That’'s how many ways it's been progoskhe issue is doing it and

like actually creating a rocket that can make tizgapen./

In the early days of SpaceX, Musk knew little abitng machines
and amount of grunt work that goes into making etskHe rebuffed
requests to buy specialized tooling equipment,|l uh&# engineers
could explain in clear terms why they needed cetaings and until
experience taught him better. Musk also had yahéster some of
the management techniques for which he would bedwmotiefamous
and to some degree infamous.



Musk’s growth as a CEO and rocket expert occurdedgside
SpaceX’s maturation as a company. At the starthef Falcon 1
journey, Musk was a forceful software executiventgyto learn some
basic things about a very different world. At Zipd PayPal, he felt
comfortable standing up for his positions and dingcteams of
coders. At SpaceX, he had to pick things up on jdie Musk
initially relied on textbooks to form the bulk ofishrocketry
knowledge. But as SpaceX hired one brilliant peratiar another,
Musk realized he could tap into their stores ofwieolge. He would
trap an engineer in the SpaceX factory and setaxk \grilling him
about a type of valve or specialized material.ntbught at first that
he was challenging me to see if | knew my stuffidkevin Brogan,
one of the early engineers. “Then | realized he twgiag to learn
things. He would quiz you until he learned nineggrqent of what
you know.” People who have spent significant timehviMusk will
attest to his abilities to absorb incredible qu#etiof information
with near-flawless recall. It's one of his most megsive and
intimidating skills and seems to work just as welthe present day
as it did when he was a child vacuuming books lnisdorain. After a
couple of years running SpaceX, Musk had turnea a&mt aerospace
expert on a level that few technology CEOs ever@ggh in their
respective fields. “He was teaching us about tHeevaf time, and
we were teaching him about rocketry,” Brogan said.

In regards to time, Musk may well set more aggvesdelivery
targets for very difficult-to-make products thanyaexecutive in
history. Both his employees and the public havendbthis to be one
of the more jarring aspects of Musk’s charactedofEhas always
been optimistic,” Brogan said. “That’s the nice @ioHe can be a
downright liar about when things need to get dd#e will pick the
most aggressive time schedule imaginable assunveiything goes
right, and then accelerate it by assuming thatyewver can work
harder.”

Musk has been pilloried by the press for setting #en missing
product delivery dates. It's one of the habits @it him in the most
trouble as SpaceX and Tesla tried to bring thest fproducts to
market. Time and again, Musk found himself makingpwblic



appearance where he had to come up with a new batottuses for
a delay. Reminded about the initial 2003 targee datfly the Falcon
1, Musk acted shocked. “Are you serious?” he sakk said that?
Okay, that'’s ridiculous. | think | just didn’t knowhat the hell | was
talking about. The only thing | had prior experiens was software,
and, yeah, you can write a bunch of software anddia a website in
a year. No problem. This isn't like software. Iteda’'t work that way
with rockets.” Musk simply cannot help himself. H&n optimist by
nature, and it can feel like he makes calculatfondiow long it will
take to do something based on the idea that thmtsprogress
without flaw at every step and that all the memlmdrkis team have
Muskian abilities and work ethics. As Brogan jokédiusk might
forecast how long a software project will take byihg the amount
of seconds needed physically to write a line ofecahd then
extrapolating that out to match however many liméscode he
expects the final piece of software to be. It'sicperfect analogy
but one that does not seem that far off from Musktldview.
“Everything he does is fast,” Brogan said. “He pé&ed. It's like a
fire hose—three seconds and out. He’s authentigabyhurry.”
Asked about his approach, Musk said,

| certainly don’t try to set impossible goals. lirtk
impossible goals are demotivating. You don’'t wamttell
people to go through a wall by banging their hegaiast it.
| don’'t ever set intentionally impossible goals.tBive
certainly always been optimistic on time frames ttying to
recalibrate to be a little more realistic.

| don’t assume that it's just like 100 of me or sbimng
like that. | mean, in the case of the early Spadaxs, it
would have been just the lack of understanding loditwit
takes to develop a rocket. In that case | was pffshy, 200
percent. | think future programs might be off byyahere
from like 25 percent to 50 percent as opposed @fcent.

So, | think generally you do want to have a tinelin
where, based on everything you know about, thedsbhe
should be X, and you execute towards that, but ith
understanding that there will be all sorts of thenthat you



don’'t know about that you will encounter that wlish the

date beyond that. It doesn’t mean that you shoultdave

tried to aim for that date from the beginning besawaiming

for something else would have been an arbitraryetim

increase.

It's different to say, “Well, what do you promisegple?”
Because you want to try to promise people sometthiag
includes schedule margin. But in order to achiete t
external promised schedule, you've got to haverdernal
schedule that's more aggressive than that. Somstiyoe
still miss the external schedule.

SpaceX, by the way, is not alone here. Being Rfear
for the course in the aerospace industry. It's a@fuestion of
if it's late, it's how late will the program be.don’t think an
aerospace program has been completed on time biooely
World War 11.

Dealing with the epically aggressive schedules &maksk’s
expectations has required SpaceX’s engineers telajea variety of
survival technigques. Musk often asks for highlyaietl proposals
for how projects will be accomplished. The empl®sybave learned
never to break the time needed to accomplish sangettown into
months or weeks. Musk wants day-by-day and hounday-
forecasts and sometimes even minute-by-minute downts, and
the fallout from missed schedules is severe. “Yad to put in when
you would go to the bathroom,” Brogan said. “I'nkdj ‘Elon,
sometimes people need to take a long dump.” SpaceXp
managers work together to, in essence, create dakedules that
they know will please Musk but that are basicaliypossible to
achieve. This would not be such a horrible situaiiothe targets
were kept internal. Musk, however, tends to qudies¢ fake
schedules to customers, unintentionally giving thé&aise hope.
Typically, it falls to Gwynne Shotwell, SpaceX’segsident, to clean
up the resulting mess. She will either need to tipga customer to
give them a more realistic timeline or concocttanly of excuses to
explain away the inevitable delays. “Poor GwynnBrbogan said.
“Just to hear her on the phone with the custonseagonizing.”



There can be no question that Musk has masteredarthef
getting the most out of his employees. Interviereé¢hdozen SpaceX
engineers and each one of them will have pickedrup managerial
nuance that Musk has used to get people to meetelaidlines. One
example from Brogan: Where a typical manager mayheedeadline
for the employee, Musk guides his engineers inkingpownership
of their own delivery dates. “He doesn’t say, ‘Yioave to do this by
Friday at twoP.M.,” Brogan said. “He says, ‘| need the impossible
done by Friday at twe.M. Can you do it?" Then, when you say yes,
you are not working hard because he told you tou'éoworking
hard for yourself. It's a distinction you can fe¥bu have signed up
to do your own work.” And by recruiting hundreds laright, self-
motivated people, SpaceX has maximized the power thef
individual. One person putting in a sixteen-houy eéads up being
much more effective than two people working eigbtih days
together. The individual doesn't have to hold megtj reach a
consensus, or bring other people up to speed omjach He just
keeps working and working and working. The ideala&X
employee is someone like Steve Davis, the direofoadvanced
projects at SpaceX. “He’s been working sixteen baaurday every
day for years,” Brogan said. “He gets more dona #laven people
working together.”

To find Davis, Musk called a teaching assistafithiael Colonnd.
in Stanford’s aeronautics department and askedfhiimre were any
hardworking, bright master’'s and doctoral candisaiho didn’t
have families. The TA pointed Musk to Davis, whoswairsuing a
master's degree in aerospace engineering to addetpees in
finance, mechanical engineering, and particle misydiusk called
Davis on a Wednesday and offered him a job thevatig Friday.
Davis was the twenty-second SpaceX hire and hasdeng the
twelfth most senior person still at the company.ttd@ed thirty-five
in 2014.

Davis did his tour of duty on Kwaj and considerethe greatest
time of his life. “Every night, you could eitheregip by the rocket in
this tent shelter where the geckos crawled all gper or take this
one-hour boat ride that made you seasick backetontiin island,” he



said. “Every night, you had to pick the pain thauyemembered
least. You got so hot and exhausted. It was jusizarg.” After

working on the Falcon 1, Davis moved to the Fal®uand then
Dragon.

The Dragon capsule took SpaceX four years to de#tigiikely
the fastest project of its ilk done in the histal the aerospace
industry. The project started with Musk and a hahdf engineers,
most of them under thirty years old, and peakesrsg hundred

people. According to Musk, “The early Dragon Version 1 warks just me and
maybe three or four engineers, as we were livimgdtia mouth and had no idea if
NASA would award us a contract. Technically, theies Magic Dragon before
that, which was much simpler, as it had no NASAuregments. Magic Dragon

was just me and some high altitude balloon guythenU.K.”/ They cribbed
from past capsule work and read over every papétighed by
NASA and other aeronautics bodies around projéasGemini and
Apollo. “If you go search for something like ApcHo reentry
guidance algorithm, there are these great databbaaewill just spit
out the answer,” Davis said. The engineers at Spaken had to
figure out how to advance these past efforts amblihe capsule
into the modern age. Some of the areas of improaemesre
obvious and easily accomplished, while others reguimore
ingenuity. Saturn 5 and Apollo had colossal computbays that
produced only a fraction of the computer horsepothat can be
achieved today on, say, an iPad. The SpaceX engihkeew they
could save a lot of room by cutting out some ofcbenputers while
also adding capabilities with their more powerfgugment. The
engineers decided that while Dragon would looktdike Apollo, it

would have steeper wall angles, to clear spacgdar and for the
astronauts that the company hoped to fly. SpaceX gt the recipe
for its heat shield material, called PICA, througlkdeal with NASA.
The SpaceX engineers found out how to make the Ph@terial less
expensively and improved the underlying recipe st Dragon—
from day one—could withstand the heat of a reentrsning back

from Mars. NASA researchers studying the Dragon design hatieatbseveral

features of the capsule that appear to have begrogri built from the get-go to
accommodate a landing on Mars. They've publisheduple of papers explaining
how it could be feasible for NASA to fund a missimnMars in which a Dragon



capsule picks up samples and returns them to Eafthe total cost for
Dragon came in at $300 million, which would be be trder of 10
to 30 times less than capsule projects built bglotdompanies. “The
metal comes in, we roll it out, weld it, and makegs,” Davis said.
“We build almost everything in-house. That is wine tcosts have
come down.”

Dauvis, like Brogan and plenty of other SpaceX eegis, has had
Musk ask for the seemingly impossible. His favorigguest dates
back to 2004. SpaceX needed an actuator that wiigiger the
gimbal action used to steer the upper stage ofoRalc Davis had
never built a piece of hardware before in his &fe naturally went
out to find some suppliers who could make an etmetchanical
actuator for him. He got a quote back for $120,0&80n laughed,”
Davis said. “He said, ‘That part is no more congtlal than a garage
door opener. Your budget is five thousand dolldé® make it
work.”™ Davis spent nine months building the acturaiAt the end of
the process, he toiled for three hours writing amadl to Musk
covering the pros and cons of the device. The é-wexit into gory
detail about how Davis had designed the part, wayhad made
various choices, and what its cost would be. Asptessed send,
Davis felt anxiety surge through his body knowihgtthe'd given
his all for almost a year to do something an ergjire another
aerospace company would not even attempt. Muskrdadaall of
this toil and angst with one of his standard respsnHe wrote back,
“Ok.” The actuator Davis designed ended up coskiB@00 and flew
with Falcon 1 into space. “l put every ounce otllgctual capital |
had into that e-mail and one minute later got duaiple response,”
Davis said. “Everyone in the company was havingt tkame
experience. One of my favorite things about Eloris ability to
make enormous decisions very quickly. That is v it works
today.”

Kevin Watson can attest to that. He arrived at 8gaicn 2008
after spending twenty-four years at NASA's Jet Risipn
Laboratory. Watson worked on a wide variety of potg at JPL,
including building and testing computing systemsatthcould
withstand the harsh conditions of space. JPL wadwtdcally buy



expensive, specially toughened computers, and fhistrated

Watson. He daydreamed about ways to handcraft noheaper,

equally effective computers. While having his jotterview with

Musk, Watson learned that SpaceX needed justypes of thinking.

Musk wanted the bulk of a rocket’'s computing systdm cost no
more than $10,000. It was an insane figure by @aawes industry
standards, where the avionics systems for a raggetally cost well

over $10 million. “In traditional aerospace, it wdwost you more
than ten thousand dollars just for the food at ating to discuss the
cost of the avionics,” Watson said.

During the job interview, Watson promised Musk that could
do the improbable and deliver the $10,000 aviordgstem. He
began working on making the computers for Dragghtrafter being
hired. The first system was called CUCU, pronounteatkoo.”
This communications box would go inside the Intéoral Space
Station and communicate back with Dragon. A nundigreople at
NASA referred to the SpaceX engineers as “the guybe garage”
and were cynical about the start-up’s ability tordach of anything,
including building this type of machine. But Spacpioduced the
communication computer in record time, and it endpds the first
system of its kind to pass NASA'’s protocol teststha first try.
NASA officials were forced to say “cuckoo” over awoder again
during meetings—a small act of defiance SpaceX pladned all
along to torture NASA. As the months went on, Watsmd other
engineers built out the complete computing system®ragon and
then adapted the technology for Falcon 9. The tresak a fully
redundant avionics platform that used a mix of thé&-shelf
computing gear and products built in-house by SYattecost a bit
more than $10,000 but came close to meeting Mugged.

SpaceX reinvigorated Watson, who had become disened
with JPL’s acceptance of wasteful spending andduoecy. Musk
had to sign off on every expenditure over $10,0@Qvas his money
that we were spending, and he was keeping an eyte anhe damn
well should,” Watson said. “He made sure nothingpst was
happening.” Decisions were made quickly during vieekeetings,
and the entire company bought into them. “It waszng how fast



people would adapt to what came out of those mggtinNVatson
said. “The entire ship could turn ninety degreesantly. Lockheed
Martin could never do anything like that.” Watsamtinued:

Elon is brilliant. He’s involved in just about eyghing. He

understands everything. If he asks you a question,learn

very quickly not to go give him a gut reaction. Wants
answers that get down to the fundamental laws @&ipk.

One thing he understands really well is the physitghe

rockets. He understands that like nobody else. Sth# |

have seen him do in his head is crazy. He can get i

discussions about flying a satellite and whethercae make

the right orbit and deliver Dragon at the same tiarel solve

all these equations in real time. It's amazing tateh the

amount of knowledge he has accumulated over thes.yka

don’'t want to be the person who ever has to compéte

Elon. You might as well leave the business and find

something else fun to do. He will outmaneuver yauthink

you, and out-execute you.

One of Watson’s top discoveries at SpaceX was ébelied on
the third floor of the Hawthorne factory. SpaceX ltest versions of
all the hardware and electronics that go into &ebdaid out on
metal tables. It has in effect replicated the idsawf a rocket end to
end in order to run thousands of flight simulatior®meone
“launches” the rocket from a computer and then evaece of
mechanical and computing hardware is monitored w&hsors. An
engineer can tell a valve to open, then check ¢afse opened, how
quickly it opened, and the level of current runntogt. This testing
apparatus lets SpaceX engineers practice aheaduotHes and
figure out how they would deal with all manner abanalies. During
the actual flights, SpaceX has people in the tasility who can
replicate errors seen on Falcon or Dragon and naalfestments
accordingly. SpaceX has made numerous changesdly thith this
system. In one case someone spotted an erroroftvease file in the
hours right before a launch. SpaceX’s engineersgdth the file,
checked how it affected the test hardware, and,nwie problems
were detected, sent the file to the Falcon 9, ngitin the launchpad,



all in less than thirty minutes. “NASA wasn’t ustathis,” Watson
said. “If something went wrong with the shuttleeexone was just
resigned to waiting three weeks before they condaind launch

again.” [Another moment like this occurred in late 2010 dgra launch attempt
in Florida. One of the SpaceX technicians had defftatch open overnight at the
launchpad, which allowed rain to flood a lower-lewemputing room. The water
caused major issues with SpaceX’s computing equipnaad another technician
had to fly out from California right away with MuskAmerican Express card in
hand to fix the emergency in the days leading upédaunch.

The SpaceX engineers bought new computing gear aighy and set it up in
the room. They needed to run the equipment thretedard tests to make sure it
could maintain a certain voltage level. It was latenight on a Sunday, and they
couldn’t get access on short notice to a device toald simulate the high
electrical load. One of the engineers improvisedgbing to a hardware store
where he bought twenty-five headlamps for golf caffthe SpaceX crew strung
them all together back at the launchpad and hue ihom a wall. They then put
on their sunglasses and lit everything up, knovitreg if a power supply for the
computing equipment could survive this test, it ldobe okay for the flight. The
process was repeated for numerous power supphdstha team worked from 9

P.M. that night until 7 A.M. and finished in time keep the launch on tragk.
From time to time, Musk will send out an e-mailtte entire
company to enforce a new policy or let them knowwlsomething
that’s bothering him. One of the more famous e-sraitived in May
2010 with the subiject line: Acronyms Seriously Suck
There is a creeping tendency to use made up acmym
SpaceX. Excessive use of made up acronyms is dicagm
impediment to communication and keeping commurocati
good as we grow is incredibly important. Individyak few
acronyms here and there may not seem so bad, bat if
thousand people are making these up, over timesthdt will
be a huge glossary that we have to issue to newogegs.
No one can actually remember all these acronymgeangle
don't want to seem dumb in a meeting, so they susthere
in ignorance. This is particularly tough on new déogpes.
That needs to stop immediately or | will take diast
action—I have given enough warnings over the ydantess
an acronym is approved by me, it should not enher t
SpaceX glossary. If there is an existing acronyat ttannot



reasonably be justified, it should be eliminated, |ahave

requested in the past.

For example, there should be no “HTS” [horizon&dtt
stand] or “VTS” [vertical test stand] designatiofty test
stands. Those are particularly dumb, as they aontai
unnecessary words. A “stand” at our test site giqusly a
*test* stand. VTS-3 is four syllables compared with
“Tripod,” which is two, so the bloody acronym versi
actually takes longer to say than the name!

The key test for an acronym is to ask whether lp$her
hurts communication. An acronym that most engineers
outside of SpaceX already know, such as GUI, is fmuse.

It is also ok to make up a few acronyms/contractiemery

now and again, assuming | have approved them, egqavV

and M9 instead of Merlin 1C-Vacuum or Merlin 1C-Sea

Level, but those need to be kept to a minimum.

This was classic Musk. The e-mail is rough indise and yet not
really unwarranted for a guy who just wants thingsne as
efficiently as possible. It obsesses over somethag) other people
might find trivial and yet he has a definite poiltts comical in that
Musk wants all acronym approvals to run directlyotigh him, but
that's entirely in keeping with the hands-on mamaget style that
has, mainly, worked well at both SpaceX and Tdstaployees have
since dubbed the acronym policy the ASS Rule.

The guiding principle at SpaceX is to embrace ywork and get
stuff done. People who await guidance or detailestructions
languish. The same goes for workers who crave feedbAnd the
absolute worst thing that someone can do is infivlusk that what
he’s asking is impossible. An employee could béntelMusk that
there’s no way to get the cost on something lile¢ #ttuator down to
where he wants it or that there is simply not efotige to build a
part by Musk’'s deadline. “Elon will say, ‘Fine. Yoe& off the
project, and | am now the CEO of the project. Il dd your job and
be CEO of two companies at the same time. | wilivde it,”
Brogan said. “What's crazy is that Elon actuallyedat. Every time



he’s fired someone and taken their job, he’s deddeon whatever
the project was.”

It is jarring for both parties when the SpaceX ardtrubs against
more bureaucratic bodies like NASA, the U.S. Airéey and the
Federal Aviation Administration. The first inkling®f these
difficulties appeared on Kwaj, where government icadfs
sometimes questioned what they saw as SpaceX’dieraspproach
to the launch process. There were times when Spaweid want to
make a change to its launch procedures and anychasige would
require a pile of paperwork. SpaceX, for examplguld have
written down all the steps needed to replace erfilput on gloves,
wear safety goggles, remove a nut—and then wandlter this
procedure or use a different type of filter. TheA-#ould need a
week to review the new process before SpaceX cacidally go
about changing the filter on the rocket, a lag thath the engineers
and Musk found ridiculous. On one occasion aftes type of thing
happened, Musk laid into an FAA official while orcanference call
with members of the SpaceX team and NASA. “It got hAnd
heated, and he berated this guy on a personal fevelike ten
minutes,” Brogan said.

Musk did not recall this incident but did remembether
confrontations with the FAA. One time he compiledish of things
an FAA subordinate had said during a meeting thaskvfound silly
and sent the list along to the guy’s boss. “Andntlies dingbat
manager sent me this long e-mail about how he eh bn the
shuttle program and in charge of twenty launchesoonething like
that and how dare | say that the other guy was gytdviusk said. “I
told him, ‘Not only is he wrong, and let me reauntate the reasons,
but you're wrong, and let me articulate the reasdrdon’t think he
sent me another e-mail after that. We're tryingh&we a really big
impact on the space industry. If the rules are dhelh you can't
make progress, then you have to fight the rules.

“There is a fundamental problem with regulatorsa Ifegulator
agrees to change a rule and something bad hapgpegs;ould easily
lose their career. Whereas if they change a rulesamething good
happens, they don't even get a reward. So, it'y @symmetric. It's



then very easy to understand why regulators relsatging the rules.
It's because there’s a big punishment on one sidena reward on
the other. How would any rational person behavesirch a
scenario?”

In the middle of 2009, SpaceX hired Ken Bowersoxprmer
astronaut, as its vice president of astronaut ysafetd mission
assurance. Bowersox fit the mold of recruit prigda classic big
aerospace company. He had a degree in aerospaoceamnty from
the U.S. Naval Academy, had been a test pilot enéin force, and
flew on the space shuttle a handful of times. Maeyple within
SpaceX saw his arrival at the company as a goody.thie was
considered a diligent, dignified sort who would yide a second set
of eyes to many of SpaceX’s procedures, checkingake sure the
company went about things in a safe, standardizezhner.
Bowersox ended up smack in the middle of the comgball and
push at SpaceX between doing things efficiently agonizing over
traditional procedures. He and Musk were incredgiagodds as the
months passed, and Bowersox started to feel as dginions were
being ignored. During one incident in particulapaat made it all the
way to the test stand with a major flaw—describgdbe engineer
as the equivalent of a coffee cup not having aobett-instead of
being caught at the factory. According to observeBewersox
argued that SpaceX should go back and investigtg@tocess that
led to the mistake and fix its root cause. Musk hldady decided
that he knew the basis of the problem and dismiSsedersox after
a couple of years on the job. (Bowersox declinesgpgeak on the
record about his time at SpaceX.) A number of peagide SpaceX
saw the Bowersox incident as an example of Muskisl{tharging
manner undermining some much-needed process. Mgk hotally
different take on the situation, casting Bowersexnat being up to
the engineering demands at SpaceX.

A handful of high-ranking government officials gawee their
candid takes on Musk, albeit without being willitmyput their names
to the remarks. One found Musk’s treatment of@icé generals and
military men of similar rank appalling. Musk hasebeknown to let
even high-ranking officials have it when he thirtkey're off base



and is not apologetic about this. Another could Ibelieve it when
Musk would call very intelligent people idiots. “agine the worst
possible way that could come out, and it would com,” this

person said. “Life with Elon is like being in a yentimate married
couple. He can be so gentle and loyal and thetyreatd on people
when it isn’t necessary.” One former official feftat Musk would
need to temper himself better in the years to chrBpaceX was to
keep currying favor with the military and governrhegencies in its
bid to defeat the incumbent contractors. “His bgjgenemy will be
himself and the way he treats people,” this pessod.

When Musk rubs outsiders the wrong way, Shotwelbfien
there to try to smooth over the situation. Like Mushe has a salty
tongue and a fiery personality, but Shotwell iding to play the role
of the conciliator. These skills have allowed feehandle the day-to-
day operations at SpaceX, leaving Musk to focushencompany’s
overall strategy, the product designs, marketingd anotivating
employees. Like all of Musk’s most trusted lieuteisa Shotwell has
been willing to stay largely in the background, lder work, and
focus on the company’s cause.

Shotwell grew up in the suburbs of Chicago, thegtiéer of an
artist (mom) and a neurosurgeon (dad). She plagedpart of a
bright, pretty girl, getting straight A’s at schoahd joining the
cheerleading squad. Shotwell had not expressedja@ malination
toward the sciences and knew only one version céragineer—the
guy who drives a train. But there were clues that\sas wired a bit
different. She was the daughter who mowed the lamahhelped put
the family basketball hoop together. In third gradghotwell
developed a brief interest in car engines, andritean bought a book
detailing how they work. Later, in high school, 8hkell's mom
forced her to attend a lecture at the lllinois itas¢ of Technology
on a Saturday afternoon. As Shotwell listened te ohthe panels,
she grew enamored with a fifty-year-old mechan@adineer. “She
had these beautiful clothes, this suit and shcasl thved,” Shotwell
said. “She was tall and carried off the heels yeakll.” Shotwell
chatted with the engineer after the talk, learrabgut her job. “That
was the day | decided to become a mechanical esgirghe said.



Shotwell went on to receive an undergraduate degree
mechanical engineering and a master's degree inliedpp
mathematics from Northwestern University. Then &bek a job at
Chrysler. It was a type of management training pogmeant for
hotshot recent graduates who appeared to haversguigotential.
Shotwell started out going to auto mechanics sehdblloved
that’—and then from department to department. Winggking on
engines research, Shotwell found that there weoevevy expensive
Cray supercomputers sitting idle because noneef/éterans knew
how to use them. A short while later, she loggetb dhe computers
and set them up to run computational fluid dynamms CFD,
operations to simulate the performance of valvesl anther
components. The work kept Shotwell interested tihetenvironment
started to grate on her. There were rules for ¢kemny, including lots
of union regulations around who could operate @ent@achines. “|
picked up a tool once, and got written up,” shel.saihen | opened
a bottle of liquid nitrogen and got written up.tased thinking that
the job was not what | had anticipated it would’ be.

Shotwell pulled out of the Chrysler training progmaregrouped
at home, and then briefly pursued her doctorateapplied
mathematics. While back on the Northwestern campus, of her
professors mentioned an opportunity at the Aerasgaarporation.
Anything but a household name, Aerospace Corpardtias been
headquartered in El Segundo since 1960, servirgkasd of neutral,
nonprofit organization that advises the air forl’&SA, and other
federal bodies on space programs. The company haseaucratic
feel but has proved very useful over the years \tghresearch
activities and ability to champion and nix costtydeavors. Shotwell
started at Aerospace in October 1988 and workeal witde range of
projects. One job required her to develop a thermabel that
depicted how temperature fluctuations in the spsludtle’'s cargo
bay affected the performance of equipment on varmayloads. She
spent ten years at Aerospace and honed her skilla aystems
engineer. By the end, though, Shotwell had becontated by the
pace of the industry. “I didn’t understand why &dnhto take fifteen



years to make a military satellite,” she said. “Yoould see my
interest was waning.”

For the next four years, Shotwell worked at Micraimp a space
start-up just down the road from the Aerospace Quaitpn, and
became the head of its space systems division argindss
development. Boasting a combination of smarts, idente, direct
talk, and good looks, Shotwell developed a repmtais a strong
saleswoman. In 2002, one of her coworkers, Hansiigsemann, left
for SpaceX. Shotwell took Koenigsmann out for angeaway lunch
and dropped him off at SpaceX’'s then rinky-dink dopaarters.
“Hans told me to go in and meet Elon,” Shotwelldsai did, and
that’'s when | told him, ‘You need a good businesvedopment
person.” The next day Mary Beth Brown called Shettvand told
her that Musk wanted to interview her for the naeevpresident of
business development position. Shotwell ended upngdoyee No.
7. “l gave three weeks’ notice at Microcosm and odated my
bathroom because | knew | would not have a liferafaking the
job,” she said.

Through the early years of SpaceX, Shotwell pulttl the
miraculous feat of selling something the comparny ot have. It
took SpaceX so much longer than it had plannedte la successful
flight. The failures along the way were embarragsamd bad for
business. Nonetheless, Shotwell managed to selitadodozen
flights to a mix of government and commercial custos before
SpaceX put its first Falcon 1 into orbit. Her deadking skills
extended to negotiating the big-ticket contracthwWASA that kept
SpaceX alive during its leanest years, includingg2¥8 million
contract in August 2006 to begin work on vehiclesttcould ferry
supplies to the ISS. Shotwell’s track record ofcass turned her into
Musk’s ultimate confidante at SpaceX, and at theé @h2008, she
became president and chief operating officer attmepany.

Part of Shotwell's duties include reinforcing thpaSeX culture
as the company grows larger and larger and startedemble the
traditional aerospace giants that it likes to m&otwell can switch
on an easygoing, affable air and address the esdgimgany during a
meeting or convince a collection of possible resruihy they should



sign up to be worked to the bone. During one sueleting with a
group of interns, Shotwell pulled about a hundredgle into the
corner of the cafeteria. She wore high-heel blacktfy skintight
jeans, a tan jacket, and a scarf and had big haopngs dangling
beside her shoulder-length blond hair. Pacing laexckforth in front
of the group with a microphone in hand, she askedtto announce
what school they came from and what project theseweorking on
while at SpaceX. One student went to Cornell andked on
Dragon, another went to USC and did propulsionesysiesign, and
another went to the University of Illinois and wedk with the
aerodynamics group. It took about thirty minutesrtake it all the
way around the room, and the students were, at lBascademic
pedigree and bright-eyed enthusiasm, among the mgstessive
youngsters in the world. The students peppered v&totwith
guestions—her best moment, her advice for beingcesstul,
SpaceX’s competitive threats—and she replied withbaof earnest
answers and rah-rah stuff. Shotwell made sure fzhasize the lean,
innovative edge SpaceX has over the more traditiaeaospace
companies. “Our competitors are scared shitless gfShotwell told
the group. “The behemoths are going to have tadigut how to get
it together and compete. And it is our job to hthean die.”

One of SpaceX'’s biggest goals, Shotwell said, wdtytas often
as possible. The company has never sought to mdketume off
each flight. It would rather make a little on edabnch and keep the
flights flowing. A Falcon 9 flight costs $60 miliip and the company
would like to see that figure drop to about $20lioml through
economies of scale and improvements in launch tdogg. SpaceX
spent $2.5 billion to get four Dragon capsulesh®ISS, nine flights
with the Falcon 9, and five flights with the Falcbnit’s a price-per-
launch total that the rest of the players in thdusiry cannot
comprehend let alone aspire to. “I don’'t know wtiase guys do
with their money,” Shotwell said. “They are smokimgl just don’t
know.” As Shotwell saw it, a number of new natiamsre showing
interest in launches, eyeing communications tedgyhs essential
to growing their economies and leveling their $attith developed
nations. Cheaper flights would help SpaceX takentagority of the



business from that new customer set. The compaoyexdpected to
participate in an expanding market for human fegtpaceX has
never had any interest in doing the five-minuterigiflights to low
Earth orbit like Virgin Galactic and XCOR. It dodsywever, have
the ability to carry researchers to orbiting habitbeing built by
Bigelow Aerospace and to orbiting science labsdpemnstructed by
various countries. SpaceX will also start makirgyatvn satellites,
turning the company into a one-stop space shopofhese plans
hinge on SpaceX being able to prove that it camflyschedule every
month and churn through the $5 billion backlogafriches. “Most
of our customers signed up early and wanted tappative and got
good deals on their missions,” she said. “We ara iphase now
where we need to launch on time and make laundbragons more
efficient.”

For a short while, the conversation with the inselbogged down.
It turned to some of the annoyances of SpaceX'spcamThe
company leases its facility and has not been ablauild things like
a massive parking structure that would make lifgiezdor its three-
thousand-person workforce. Shotwell promised thatenparking,
more bathrooms, and more of the freebies that tdobgg start-ups
in Silicon Valley offer their employees would be the way. “l want
a day care,” she said.

But it was while discussing SpaceX’s grandest missithat
Shotwell really came into her own and seemed tpireghe interns.
Some of them clearly dreamed of becoming astronpauats Shotwell
said that working at SpaceX was almost certaindyrthest chance to
get to space now that NASA’s astronaut corps hamdled. Musk
had made designing cool-looking, “non-Stay Puftacgsuits a
personal priority. “They can’t be clunky and nastghotwell said.
“You have to do better than that.” As for where #stronauts would
go: well, there were the space habitats, the maaod, of course,
Mars as options. SpaceX has already started teatiggnt rocket,
called the Falcon Heavy, that will take it muchtliar into space than
the Falcon 9, and it has another, even larger spgcen the way.
“Our Falcon Heavy rocket will not take a busload pdople to
Mars,” she said. “So, there’s something after HedVg’'re working



on it.” To make something like that vehicle happshe said, the
SpaceX employees needed to be effective and pubtake sure
your output is high,” Shotwell said. “If we’re thuing a bunch of
shit in your way, you need to be mouthy about litaffs not a quality
that’'s widely accepted elsewhere, but it is at 8atAnd, if that
sounded harsh, so be it. As Shotwell saw it, th@mercial space
race was coming down to SpaceX and China and thasd in the
bigger picture, the race was on to ensure manigvalr “If you hate
people and think human extinction is okay, therkfug¢ Shotwell
said. “Don’t go to space. If you think it is worfumans doing some
risk management and finding a second place to g then you
should be focused on this issue and willing to dpgmme money. |
am pretty sure we will be selected by NASA to dtapders and
rovers off on Mars. Then the first SpaceX missiat lve to drop off
a bunch of supplies, so that once people get thbere will be
places to live and food to eat and stuff for therda.”

It's talk like this that thrills and amazes peopiethe aerospace
industry, who have long been hoping that some compaould
come along and truly revolutionize space travekofiautics experts
will point out that twenty years after the Wrighothers started their
experiments, air travel had become routine. Thadalbusiness, by
contrast, appears to have frozen. We've been tontben, sent
research vehicles to Mars, and explored the sgistes, but all of
these things are still immensely expensive ongxadjects. “The cost
remains extraordinarily high because of the rocmuation,” said
Carol Stoker, the planetary scientist at NASA. THsato military and
government contracts from agencies like NASA, tlerospace
industry has historically had massive budgets tokwath and tried
to make the biggest, most reliable machines it &olihe business
has been tuned to strive for maximum performancethat the
aerospace contractors can say they met their eegamts. That
strategy makes sense if you're trying to send & &illion military
satellite for the U.S. government and simply canaibdrd for the
payload to blow up. But on the whole, this approatifies the
pursuit of other endeavors. It leads to bloat amdess and a
crippling of the commercial space industry.



Outside of SpaceX, the American launch provideesrar longer
competitive against their peers in other countridggy have limited
launch abilities and questionable ambition. SpaseXhain
competitor for domestic military satellites andertharge payloads is
United Launch Alliance (ULA), a joint venture forohén 2006 when
Boeing and Lockheed Martin combined forces. Thekihg at the
time about the union was that the government didhawe enough
business for two companies and that combining #search and
manufacturing work of Boeing and Lockheed wouldulesn
cheaper, safer launches. ULA has leaned on decddesrk around
the Delta (Boeing) and Atlas (Lockheed) launch elesi and has
flown many dozens of rockets successfully, making model of
reliability. But neither the joint venture nor Baogi nor Lockheed,
both of which can offer commercial services on rth@wvn, come
close to competing on price against SpaceX, thesiRus, or the
Chinese. “For the most part, the global commercradrket is
dominated by Arianespace [Europe], Long March [@hor Russian
vehicles,” said Dave Bearden, the general manaferivii and
commercial programs at the Aerospace Corporatibhere are just
different labor rates and differences in the wagytare built.”

To put things more bluntly, ULA has turned into an
embarrassment for the United States. In March 2Q14A’s then
CEO, Michael Gass, faced off against Musk duringpagressional
hearing that dealt, in part, with SpaceX'’s requediake on more of
the government’s annual launch load. A series ideslwere rolled
out that showed how the government payments fonclags have
skyrocketed since Boeing and Lockheed went fronu@pdly to a
monopoly. According to Musk’s math presented athéaring, ULA
charged $380 million per flight, while SpaceX woudtlarge $90
million per flight. (The $90 million figure was Higr than SpaceX'’s
standard $60 million because the government hasicexdditional
requirements for particularly sensitive launch&y)simply picking
SpaceX as its launch provider, Musk pointed out, government
would save enough money to pay for the satellitehnggaoon the
rocket. Gass had no real retort. He claimed Mu§igisres for the
ULA launch price were inaccurate but failed to pdeva figure of



his own. The hearing also came as tensions betweernited

States and Russia were running high due to Russaggsessive
actions in Ukraine. Musk rightly noted that the tddi States could
soon be placing sanctions on Russia that couldycawer to

aerospace equipment. ULA, as it happens, relieRussian-made
engines to send up sensitive U.S. military equignerits Atlas V

rockets. “Our Falcon 9 and Falcon Heavy launch alebiare truly
American,” Musk said. “We design and manufacture rmgekets in

California and Texas.” Gass countered that ULA badght a two-
year supply of Russian engines and purchased tlepiihts to the
machines and had them translated from Russian ghisBnand he
said this with a straight face. (A few months afte hearing, ULA
replaced Gass as CEO and signed a deal with Bliggn@o develop
American-made rockets.)

Some of the most disheartening moments of the rmgpanirived
when Senator Richard Shelby of Alabama took theraptoone for
guestioning. ULA has manufacturing facilities inaBma and close
ties to the senator. Shelby felt compelled to pthg role of
hometown booster by repeatedly pointing out thaAWlad enjoyed
sixty-eight successful launches and then askingkMsat he made
of that accomplishment. The aerospace industrydstas one of
Shelby’s biggest donors and he’s ended up surghsirpro-
bureaucracy and anticompetition when it comes tongethings into
space. “Typically competition results in better lifyaand lower-
priced contracts—but the launch market is not BigicShelby said.
“It is limited demand framed by government-industpolicies.” The
March hearing in which Shelby made these statemeotdd turn
out to be something of a sham. The government baeled to put
fourteen of its sensitive launches up for bid iadtef just awarding
them directly to ULA. Musk had come to Congressptesent his
case for why SpaceX made sense as a viable caadatathose and
other launches. The day after the hearing, thefaate cut the
number of launches up for bid from fourteen to lestw seven and
one. One month later, SpaceX filed a lawsuit agains air force
asking for a chance to earn its launch businespac¢&X is not
seeking to be awarded contracts for these lauricties,company



said on its freedomtolaunch.com website. “We amep8i seeking

the right to compete.”The politicking in the space business can get quite
nasty. Lori Garver, the former deputy administratbNASA, spent years fighting
to open up NASA contracts so that private companadd bid on things like
resupplying the ISS. Her position of fosteringramsg relationship between NASA
and the private sector won out in the end butattsh “| had death threats and fake
anthrax sent to me,” she said. Garver also rarsa@paceX competitors that tried
to spread unfounded gossip about the company arek.Mihey claimed he was
in violation of tax laws in South Africa and hado#imer, secret family there. | said,
‘You're making this stuff up.” We're lucky that pple with such long-term visions
as Elon, Jeff Bezos, and Robert Bigelow [foundethef aerospace company that
bears his name] got rich. It's nuts that peopleldiavant to vilify Elon. He might
say some things that rub people the wrong way, dilspme point, the being nice

to everyone thing doesn’t work.”

SpaceX’'s main competitor for ISS resupply missiossd
commercial satellites in the United States is @tbiSciences
Corporation. Founded in Virginia in 1982, the compatarted out
not unlike SpaceX, as the new kid that raised det$éunding and
focused on putting smaller satellites into low-Bawtbit. Orbital is
more experienced, although it has a limited rostenachine types.
Orbital depends on suppliers, including Russian &hdainian
companies, for its engines and rocket bodies, ngakimore of an
assembler of spacecraft than a true builder likac8K. And, also
unlike SpaceX, Orbital's capsules cannot withstdredjourney back
from the ISS to Earth, so it’s unable to returnexkpents and other
goods. In October 2014, one of Orbital's rocketswblup on the
launchpad. With its ability to launch on hold whilenvestigated the
incident, Orbital reached out to SpaceX for helpyanted to see if
Musk had any extra capacity to take care of someDdiital’'s
customers. The company also signaled that it wondde away from
using Russian engines as well.

As for getting humans to space, SpaceX and Boeiege the
victors in a four-year NASA competition to fly astrauts to the ISS.
SpaceX will get $2.6 billion, and Boeing will ge#.8 billion to
develop their capsules and ferry people to the b$2017. The
companies would, in effect, be replacing the spabattle and
restoring the United States’ ability to conduct meach flights. “I
actually don’t mind that Boeing gets twice as muuobney for



meeting the same NASA requirements as SpaceX withnsev
technology,” Musk said. “Having two companies inxed is better
for the advancement of human spaceflight.”

SpaceX had once looked like it too would be a oick-fpony.
The company’s original plans were to have the ssmlFalcon 1
function as its primary workhorse. At $6 million $12 million per
flight, the Falcon 1 was by far the cheapest meahgyetting
something into orbit, thrilling people in the spaioeustry. When
Google announced its Lunar X Prize in 2007—$30iomlin awards
to people who could land a robot on the moon—mahythe
proposals that followed selected the Falcon 1 &sr tpreferred
launch vehicle because it seemed like the onlyoreddy priced
option for getting something to the moon. Sciesat@tound the world
were equally excited, thinking that for the firshé they had a means
of placing experiments into orbit in a cost-effeetway. But for all
the enthusiastic talk about the Falcon 1, the delnm@wer arrived. “It
became very clear that there was a huge needddfdlton 1 but no
money for it,” said Shotwell. “The market has todige to sustain a
certain amount of vehicles, and three Falcon lsypar does not
make a business.” The last Falcon 1 launch toogepia July 2009
from Kwajalein, when SpaceX carried a satelliteo iotrbit for the
Malaysian government. People in the aerospace tiydhave been
grumbling ever since. “We gave Falcon 1 a hell ghat,” Shotwell
said. “I was emotional about it and disappointéd. dnticipated a
flood of orders but, after eight years, they judtrbt come.”

SpaceX has since expanded its launch capabilitiesa a
remarkable pace and looks like it might be on teeg& of getting
that $12 million per flight option back. In Junel®0 the Falcon 9
flew for the first time and orbited Earth succe#igfun December
2010, SpaceX proved that the Falcon 9 could caney Dragon
capsule into space and that the capsule could dcmvesed safely

after an ocean landingod this flight, SpaceX secretly placed a wheel of
cheese inside the Dragon capsule. It was the samdedf Skoll had given Musk

back in the mice-to-Mars daysdlt became the first commercial company
ever to pull off this feat. Then, in May 2012, Sp¥ovent through
the most significant moment in the company’s higgince that first
successful launch on Kwajalein.



On May 22, at 3:44.M., a Falcon 9 rocket took off from the
Kennedy Space Center in Cape Canaveral, Floridardtket did its
yeoman-like work boosting Dragon into space. Theas ¢apsule’s
solar panels fanned out and Dragon became deperaenits
eighteen Draco thrusters, or small rocket engitteguide its path to
the International Space Station. The SpaceX engine®rked in
shifts—some of them sleeping on cots at the faetay it took the
capsule three days for Dragon to make its jouriiégy spent most
of the time observing Dragon’s flight and checkiagsee that its
sensor systems were picking up the ISS. Origin&lhagon planned
to dock with the ISS around AM. on the twenty-fifth, but as the
capsule approached the space station, an unexpetitddkept
throwing off the calculations of a laser used tcaswge the distance
between Dragon and the ISS. “I remember it being &nd a half
hours of struggle,” Shotwell said. Her outfit of §fg a fishnet
sweater, and leggings started to feel like pajaagathe night wore
on, and the engineers battled this unplanned dlfficFearing all the
time that the mission would be aborted, SpaceXddecio upload
some new software to the Dragon that would cutdize of the
visual frame used by the sensors to eliminate tifecteof the
sunlight on the machine. Then, just befora.M., Dragon got close
enough to the ISS for Don Pettit, an astronauyge a fifty-eight-
foot robotic arm to reach out and grab the resupgpsule.
“Houston, Station, it looks like we’'ve got us a giva by the tail,”
Pettit said. Ittp://www.space.com/15874-private-dragon-capspese-station-
arrival.xhtml

“I'd been digesting my guts,” Shotwell said. “Antien | am
drinking champagne at six in the morning.” Abouttthpeople were
in the control room when the docking happened. Qer next
couple of hours, workers streamed into the Spa@eXofy to soak
up the elation of the moment. SpaceX had set anditis¢, as the
only private company to dock with the ISS. A couplenonths later
SpaceX received $440 million from NASA to keep depéng
Dragon so that it could transport people. “Elorchsinging the way
aerospace business is done,” said NASA’'s Stokez's‘tthanaged to
keep the safety factor up while cutting costs. Hest taken the best




things from the tech industry like the open-flodfice plans and
having everyone talking and all this human intacarctit's a very
different way to most of the aerospace industryictviis designed to
produce requirements documents and project reviews.

In May 2014, Musk invited the press to SpaceX'sdogiarters to
demonstrate what some of that NASA money had boubiet
unveiled the Dragon V2, or version two, spacecrditlike most
executives, who like to show their products offt@de shows or
daytime events, Musk prefers to hold true Hollywestyle galas in
the evenings. People arrived in Hawthorne by thadheds and
snacked on hors doeuvres until the 7:801. showing. Musk
appeared wearing a purplish velvet jacket and papmpen the
capsule’s door with a bump of his fist like the EorWhat he
revealed was spectacular. The cramped quartersasif gapsules
were gone. There were seven thin, sturdy, contoseadls arranged
with four seats close to the main console and aabtirree seats in
the back. Musk walked around in the capsule to show roomy it
was and then plopped down in the central captaimésr. He reached
up and unlocked a four-paneled flat-screen cond@e gracefully

slid down right in front of the first row of seafslusk explained the look
to me in a way that only he can. “l went for a $amstyle to the Model S (it uses
the same screens as Model S upgraded for space lfskept the aluminum

isogrid uncovered for a more exotic feélln the middle of the console was
a joystick for flying the aircraft and some physidauttons for
essential functions that astronauts could presscase of an
emergency or a malfunctioning touch-screen. Thedensf the
capsule had a bright, metallic finish. Someone faadlly built a
spaceship worthy of scientist and moviemaker dreams

There was substance to go with the style. The Dr&ywill be
able to dock with the ISS and other space habaatsmatically
without needing the intervention of a robotic adinwill run on a
SuperDraco engine—a thruster made by SpaceX anfirshengine
ever built completely by a 3-D printer to go infmase. This means
that a machine guided by a computer formed thenenguit of single
piece of metal—in this case the high-strength alimyonel—so that
its strength and performance should exceed anythirigby humans
by welding various parts together. And most mindigimg of all,



Musk revealed that the Dragon 2 will be able tadlamywhere on
Earth that SpaceX wants by using the SuperDracanesgand

thrusters to come to a gentle stop on the groundnbire landings at
sea. No more throwing spaceships away. “That is &aawenty-first-

century spaceship should land,” Musk said. “You @ast reload

propellant and fly again. So long as we continughmw away

rockets and spacecraft, we will never have truessto space.”

The Dragon 2 is just one of the machines that Spacatinues

to develop in parallel. One of the company’s nexXestones will be
the first flight of the Falcon Heavy, which is dgsed to be the

world’s most powerful rocketRather insanely, NASA is building a next-
generation, giant spaceship that could one dayogelars even though SpaceX is
building the same type of craft—the Falcon Heavy—iterown. NASA’s program
is budgeted to cost $18 billion, although governstudies say that figure is very
conservative. “NASA has no fucking business doimg,t said Andrew Beal, the
billionaire investor and onetime commercial spateepreneur. “The whole space
shuttle system was a disaster. They're fuckingleise Who in their right mind
would use huge solid boosters, especially ones inuslegments requiring dynamic
seals? They are so lucky they only had one disastfailure of the boosters.”
Beal's firm criticisms come from years of watchitiyge government compete
against private space companies by subsidizingdhstruction of spacecraft and
launches. His company Beal Aerospace quit the basibbecause the government
kept funding competing rockets. “Governments arotine world have spent
billions trying to do what Elon is doing, and thiegve failed,” he said. “We have
to have governments, but the idea that the govarhgaes out and competes with

companies is fucking nuté.”SpaceX has found a way to combine three
Falcon 9s into a single craft with 27 of the Meréingines and the
ability to carry more than 53 metric tons of stuffo orbit. Part of
the genius of Musk and Mueller’'s designs is thad(®X can reuse
the same engine in different configurations—from Ealcon 1 up to
the Falcon Heavy—saving on cost and time. “We make main
combustion chambers, turbo pump, gas generatgestams, and
main valves,” Mueller said. “We have complete cohtwe have our
own test site, while most of the other guys usesgoment test sites.
The labor hours are cut in half and so is the warund the
materials. Four years ago, we could make two recketear and
now we can make twenty a year.” SpaceX boaststtietFalcon
Heavy can take up twice the payload of the near@sipetitor—the
Delta IV Heavy from Boeing/ULA—at one-third the toSpaceX is



also busy building a spaceport from the groundTiqe goal is to be
able to launch many rockets an hour from this ifgcibcated in

Brownsville, Texas, by automating the processeslesd¢o stand a
rocket up on the pad, fuel it, and send it off.

Just as it did in the early days, SpaceX contirtoesxperiment
with these new vehicles during actual launches aysathat other
companies would dare not do. SpaceX will often amge that it's
trying out a new engine or its landing legs and@lthe emphasis on
that one upgrade in the marketing material leadipgo a launch.
It's common, though, for SpaceX to test out a dazier objectives
in secret during a mission. Musk essentially askpleyees to do the
impossible on top of the impossible. One former cgpaexecutive
described the working atmosphere as a perpetuabmabachine
that runs on a weird mix of dissatisfaction andreiehope. “It's like
he has everyone working on this car that is mearget from Los
Angeles to New York on one tank of gas,” this exeeusaid. “They
will work on the car for a year and test all of jtarts. Then, when
they set off for New York after that year, all dfetvice presidents
think privately that the car will be lucky to get Las Vegas. What
ends up happening is that the car gets to New Mextavice as far
as they ever expected—and Elon is still mad. He tyeice as much
as anyone else out of people.”

There’s a degree to which it's just never enoughMusk, no
matter what it is. Case in point: the December 2@L@ch in which
SpaceX got the Dragon capsule to orbit Earth anturme
successfully. This had been one of the company®atgr
achievements, and people had worked tirelesslymfonths, if not
years. The launch had taken place on Decembed8SpaceX had a
Christmas party on December 16. About ninety mimuiefore the
party started, Musk had called his top executiveSpaceX for a
meeting. Six of them, including Mueller, were detkasut in party
attire and ready to celebrate the holidays and é&fachistoric
achievement around Dragon. Musk laid into themalloout an hour
because the truss structure for a future rocket nwasing behind
schedule. “Their wives were sitting three cubesr avaiting for the
berating to end,” Brogan said. Other examples wofilar behavior



have cropped up from time to time. Musk, for exampéwarded a
group of thirty employees who had pulled off a toygoject for

NASA with bonuses that consisted of additional ktoption grants.
Many of the employees, seeking instant, more taagjhatification,

demanded cash. “He chided us for not valuing tleekst Drew

Eldeen, a former engineer, said. “He said, ‘In kvag run, this is
worth a lot more than a thousand dollars in caste’ wasn't

screaming or anything like that, but he seemedpgisiamted in us. It
was hard to hear that.”

The lingering question for many SpaceX employeesvien
exactly they will see a big reward for all their lkoSpaceX’s staff is
paid well but by no means exorbitantly. Many ofrthexpect to
make their money when SpaceX files for an initiablc offering.
The thing is that Musk does not want to go pubtigteme soon, and
understandably so. It's a bit hard to explain thele Mars thing to
investors, when it’'s unclear what the business rhadmind starting
a colony on another planet will be. When the empésyheard Musk
say that an IPO was years away and would not aaatilrthe Mars
mission looked more secure, they started to grunaloleé when Musk
found out, he addressed all of SpaceX in an e-thatilis a fantastic
window into his thinking and how it differs fromnabst every other
CEO's. (The full e-mail appears in Appendix 3.)

June 7, 2013

Going Public

Per my recent comments, | am increasingly concerned
about SpaceX going public before the Mars transpygstem
is in place. Creating the technology needed tdokstualife on
Mars is and always has been the fundamental gdgpaceX.
If being a public company diminishes that likelilipohen we
should not do so until Mars is secure. This is ghing that |
am open to reconsidering, but, given my experiencitls
Tesla and SolarCity, | am hesitant to foist beindpliz on
SpaceX, especially given the long term nature ofroigsion.
Some at SpaceX who have not been through a public
company experience may think that being publicesirdble.
This is not so. Public company stocks, particularlyig step



changes in technology are involved, go through esmér
volatility, both for reasons of internal executi@md for
reasons that have nothing to do with anything eix¢bp
economy. This causes people to be distracted byntdm@c-
depressive nature of the stock instead of creagneat
products.

For those who are under the impression that theysar
clever that they can outsmart public market investand
would sell SpaceX stock at the “right time,” let maieve
you of any such notion. If you really are bettearthmost
hedge fund managers, then there is no need to vabaout
the value of your SpaceX stock, as you can juséshvn
other public company stocks and make billions dfads in
the market.

Elon
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THE REVENGE OF THE ELECTRIC
CAR

THERE ARE SO MANY TELEVISION COMMERCIALS FOR

CARS AND TRUCKS that it's easy to become immunehem and
ignore what’s taking place in the ads. That's okagcause there’s
not really much of note happening. Carmakers logpkio put a
modicum of effort into their ads have been hawling exact same
things for decades: a car with a bit more roongeva éxtra miles per
gallon, better handling, or an extra cup holderoséhthat can't find
anything interesting at all to tout about theirscturn to scantily clad
women, men with British accents, and, when necgss#ancing
mice in tuxedos to try and convince people thair theoducts are
better than the rest. Next time a car ad appeargoan television,
pause for a moment and really listen to what'’s ¢paizd. When you
realize that the Volkswagen sign-and-drive “everg” code for
“we’re making the experience of buying a car sligiéss miserable
than usual,” you'll start to appreciate just howvithe automotive
industry has sunk.

In the middle of 2012, Tesla Motors stunned its ptatent peers
in the automotive industry. It began shipping theddl S sedan.
This all-electric luxury vehicle could go more tha@0 miles on a
single charge. It could reach 60 miles per houd.id seconds. It
could seat seven people, if you used a couple tidragd rear-facing
seats in the back for kids. It also had two trunktere was the
standard one and then what Tesla calls a “frunkfrapt, where the
bulky engine would usually be. The Model S ran on edectric
battery pack that makes up the base of the caraamwatermelon-
sized electric motor located between the rear.ti@esting rid of the



engine and its din of clanging machinery also melaait the Model S
ran silently. The Model S outclassed most otheurdyxsedans in
terms of raw speed, mileage, handling, and stospgee.

And there was more—Ilike a cutesy thing with the rdoandles,
which were flush with the car’s body until the d@nivgot close to the
Model S. Then the silver handles would pop out, dhiger would
open the door and get in, and the handles wouldateflush with the
car’s body again. Once inside, the driver encoattex seventeen-
inch touch-screen that controlled the vast majoatythe car’s

functions, be it raising the volume on the steme Xolume level on the
sound system naturally goes to 11—an homagé&his Is Spinal Tapand a

reflection of Musk’s sense of humbor opening the sunroof with a slide of
the finger. Whereas most cars have a large dasthbdar
accommodate various displays and buttons and ttegirgeople
from the noise of the engine, the Model S offerpdrast amounts of
space. The Model S had an ever-present Internetection,
allowing the driver to stream music through thectoaonsole and to
display massive Google maps for navigation. Theedrdidn’'t need
to turn a key or even push an ignition button tartsthe car. His
weight in the seat coupled with a sensor in the fikdyy which is
shaped like a tiny Model S, was enough to actitlaevehicle. Made
of lightweight aluminum, the car achieved the hgjheafety rating in
history. And it could be rechargddr free at Tesla’s stations lining
highways across the United States and later arthendorld.

For both engineers and green-minded people, theeM&d
presented a model of efficiency. Traditional cangl dybrids have
anywhere from hundreds to thousands of moving pdtie engine
must perform constant, controlled explosions withstgns,
crankshafts, oil filters, alternators, fans, dimitors, valves, coils,
and cylinders among the many pieces of machineegle for the
work. The oomph produced by the engine must thempdEsed
through clutches, gears, and driveshafts to makevtieels turn, and
then exhaust systems have to deal with the wastes. €hd up being
about 10-20 percent efficient at turning the inplugasoline into the
output of propulsion. Most of the energy (aboutpé@cent) is lost as
heat in the engine, while the rest is lost throwghd resistance,
braking, and other mechanical functions. The Mdgleby contrast,



has about a dozen moving parts, with the batteigk pgending
energy instantly to a watermelon-sized motor thatd the wheels.
The Model S ends up being about 60 percent efticlesing most of
the rest of its energy to heat. The sedan getedhealent of about

100 miles per gallonAhd it's not just that the Model S and other elieatars
are three to four times more efficient than intéc@nbustion vehicles. They can
also tap into power that is produced in centraliadticient ways by power plants

and solar arrays.

Yet another distinguishing characteristic of theddbS was the
experience of buying and owning the car. You didgd to a
dealership and haggle with a pushy salesman. e&lahe Model S
directly through its own stores and website. Tylbjcahe stores
were placed in high-end malls or affluent suburi, far from the
Apple stores on which they were modeled. Custonmerdd walk in
and find a complete Model S in the middle of thegsland often an
exposed version of the car’'s base near the bathkeo$tore to show
off the battery pack and motor. There were masswneh-screens
where people could calculate how much they mighve san fuel
costs by moving to an all-electric car, and wheheyt could
configure the look and add-ons for their future Mb&. Once the
configuration process was done, the customer ogiuElthe screen a
big, forceful swipe and his Model S would theatlhcappear on an
even bigger screen in the center of the storeolf wanted to sit in
the display model, a salesman would pull back aveddet rope near
the driver’'s-side door and let you enter the cée $alespeople were
not compensated on commission and didn’t haveytaotrtalk you
into buying a suite of extras. Whether you ultinhateought the car
in the store or online, it was delivered in a cenge fashion. Tesla
would bring it to your home, office, or anywherseslyou wanted it.
The company also offered customers the option adipg their cars
up from the factory in Silicon Valley and treatitigeir friends and
family to a complimentary tour of the facility. lthe months that
followed the delivery, there were no oil changestwre-ups to be
dealt with because the Model S didn’t need therhatt done away
with so much of the mechanical dreck standard inirgarnal
combustion vehicle. However, if something did goomg with the



car, Tesla would come pick it up and give the custioa loaner
while it repaired the Model S.

The Model S also offered a way to fix issues in anner that
people had never before encountered with a mashkiped car.
Some of the early owners complained about glitdikesthe door
handles not popping out quite right or their wind&h wipers
operating at funky speeds. These were inexcusédes ffor such a
costly vehicle, but Tesla typically moved with aevefficiency to
address them. While the owner slept, Tesla’s eegingapped into
the car via the Internet connection and downloatdtivare updates.
When the customer took the car out for a spin & rforning and
found it working right, he was left feeling as ifagical elves had
done the work. Tesla soon began showing off itbasoe skills for
jobs other than making up for mistakes. It put @gmartphone app
that let people turn on their air-conditioning @aking from afar and
to see where the car was parked on a map. Tesldedmn installing
software updates that imbued the Model S with neatures.
Overnight, the Model S sometimes got new tractiontiols for hilly
and highway driving or could suddenly recharge mtadter than
before or possess a new range of voice controlslaTéad
transformed the car into a gadget—a device thatalgtgot better
after you bought it. As Craig Venter, one of thelieat Model S
owners and the famed scientist who first decodedfsrfaNA, put it,
“It changes everything about transportation. It'sc@amputer on
wheels.”

The first people to notice what Tesla had accorhptiswere the
technophiles in Silicon Valley. The region is fdlewith early
adopters willing to buy the latest gizmos and suffeough their
bugs. Normally this habit applies to computing dewgiranging from
$100 to $2,000 in price. This time around, theyadopters proved
willing not only to spend $100,000 on a product timght not work
but also to trust their well-being to a start-upsik needed this early
boost of confidence and got it on a scale few etgaedn the first
couple of months after the Model S went on sale, yoght see one
or two per day on the streets of San Franciscotl@durrounding
cities. Then you started to see five to ten per &pn enough, the



Model S seemed to feel like the most common cd&talo Alto and

Mountain View, the two cities at the heart of SilicValley. The

Model S emerged as the ultimate status symbol fealwy

technophiles, allowing them to show off, get a rgawlget, and claim
to be helping the environment at the same timemFsdicon Valley,

the Model S phenomenon spread to Los Angeles, dhaalong the
West Coast and then to Washington, D.C., and Newk Yathough

to a lesser degree).

At first the more traditional automakers viewed Medel S as a
gimmick and its surging sales as part of a fad.s€hgentiments,
however, soon gave way to something more akin toicpadn
November 2012, just a few months after it startbghpmng, the
Model S was named/lotor Trends Car of the Year in the first
unanimous vote that anyone at the magazine couhgnmder. The
Model S beat out eleven other vehicles from congmrsuch as
Porsche, BMW, Lexus, and Subaru and was heraldetpra®f
positive that America can still make great thingslbtor Trend
celebrated the Model S as the first non—internahlmestion engine
car ever to win its top award and wrote that theicle handled like a
sports car, drove as smoothly as a Rolls-Roycel &slmuch as a
Chevy Equinox, and was more efficient than a Toyrtas. Several
months later,Consumer Reportgave the Model S its highest car
rating in history—99 out of 100—while proclaimindpat it was
likely the best car ever built. It was at aboustiine that sales of the
Model S started to soar alongside Tesla’s shareepand that
General Motors, among other automakers, pulledthegea team to
study the Model S, Tesla, and the methods of Eloiskv

It's worth pausing for a moment to meditate on whasla had
accomplished. Musk had set out to make an elecarichat did not
suffer from any compromises. He did that. Thenngisa form of
entrepreneurial judo, he upended the decades tdigms against
electric cars. The Model S was not just the besttat car; it was
best car, period, anthe car people desired. America had not seen a
successful car company since Chrysler emerged #5.18ilicon
Valley had done little of note in the automotivelustry. Musk had
never run a car factory before and was considereagant and



amateurish by Detroit. Yet, one year after the M@&levent on sale,
Tesla had posted a profit, hit $562 million in gedy revenue,
raised its sales forecast, and become as valuabMazda Motor.
Elon Musk had built the automotive equivalent of iRhone. And
car executives in Detroit, Japan, and Germany mytbeir crappy
ads to watch as they pondered how such a thingtadred.

You can forgive the automotive industry veterans I@ing
caught unawares. For years Tesla had looked likattm disaster
incapable of doing much of anything right. It tooktil early 2009
for Tesla to really hit its stride with the Roadsé&d work out the
manufacturing issues behind the sports car. Justeasompany tried
to build some momentum around the Roadster, Musk @at an e-
mail to customers declaring a price hike. Where dae originally
started around $92,000, it would now start at $20@, In the e-mail,
Musk said that four hundred customers who had dyr@daced their
orders for a Roadster but not yet received themldvbear the brunt
of the price change and need to cough up the eash. He tried to
assuage Tesla’s customer base by arguing thatotinpany had no
choice but to raise prices. The manufacturing ctstshe Roadster
had come in much higher than the company initiakpected, and
Tesla needed to prove that it could make the daagaofit to bolster
its chances of securing a large government loarvibald be needed
to build the Model S, which it vowed to deliver 2011. “I firmly
believe that the plan . . . strikes a reasonabfepctomise between
being fair to early customers and ensuring the iktplof Tesla,
which is obviously in the best interests of all tomsers,” Musk
wrote in the e-mail. “Mass market electric carsenédeen my goal
from the beginning of Tesla. | don’t want and | Wdhink the vast
majority of Tesla customers want us to do anythmgopardize that
objective.” While some Tesla customers grumbledsiiiad largely
read his customer base right. They would suppsttgbout anything
he suggested.

Following the price increase, Tesla had a safatgllelt said that
Lotus, the manufacturer of the Roadster’s chadwasl failed to
tighten a bolt properly on its assembly line. Oa flus side, Tesla
had only delivered about 345 Roadsters, which méaatt it could



fix the problem in a manageable fashion. On the rhide, a safety
recall was the last thing a car start-up needs) éve was, as Tesla
claimed, more of a proactive measure than anytkleg. The next
year, Tesla had another voluntary recall. It hakireed a report of a
power cable grinding against the body of the Raadt the point
that it caused a short circuit and some smoke. Tina¢, Tesla
brought 439 Roadsters in for a fix. Tesla did #stito put a positive
spin on these issues, saying that it would makeisbacalls” to fix
the Roadsters or pick up the cars and take therk tioathe factory.
Ever since, Musk has tried to turn any snafu witfiesla into an
excuse to show off the company’s attention to seraind dedication
to pleasing the customer. More often than not, dtrategy has
worked.

On top of the occasional issues with the Roadsi&sla
continued to suffer from public perception problerdms June 2009,
Martin Eberhard sued Musk and went to town in tleenglaint
detailing his ouster from the company. Eberhardused Musk of
libel, slander, and breach of contract. The chapgasted Musk as a
bully moneyman who had pushed the soulful inveotdgrof his own
company. The lawsuit also accused Musk of trumpipdis role in
Tesla’s founding. Musk responded in kind, issuingl@g post that
detailed his take on Eberhard’s foibles and takingbrage at the
suggestions that he was not a true founder of dimepany. A short
while later, the two men settled and agreed to gfoipg at each
other. “As co-founder of the company, Elon’s cdmitions to Tesla
have been extraordinary,” Eberhard said in a statém@t the time. It
must have been excruciating for Eberhard to agoeput that in
writing and the very existence of that statemenntgoto Musk’s
skills and tactics as a hard-line negotiator. e men continue to
despise each other today, although they must dm swivate, as
legally required. Eberhard, though, holds no lotamg€ing grudge
against Tesla. His shares in the company endedeapnting very
valuable. He still drives his Roadster, and hievwgbt a Model S.

For so much of its early existence, Tesla appearéie news for
the wrong reasons. There were people in the medi the
automotive industry who viewed it as a gimmick. yteeemed to



delight in the soap opera—worthy spats between NMumk Eberhard
and other disgruntled former employees. Far fronngieseen
universally as a successful entrepreneur, Musk weased in some
Silicon Valley circles as an abrasive blowhard wimuld get what
he deserved when Tesla inevitably collapsed. ThadRer would
make its way to the electric-car graveyard. Detwauld prove that
it had a better handle on this whole car innovatiing than Silicon
Valley. The natural order of the world would remantact.

A funny thing happened, however. Tesla did justugto to

survive. From 2008 to 2012, Tesla sold about 2f868dsters.when

the very first Roadster arrived, it came in a lapg@vood crate. Tesla’s engineers
unpacked it furiously, installed the battery paakd then let Musk take it for a
spin. About twenty Tesla engineers jumped in pymetvehicles and formed a

convoy that followed Musk around Palo Alto and $tesh/ The car had
accomplished what Musk had intended from the oulisptoved that
electric cars could be fun to drive and that theyld be objects of
desire. With the Roadster, Tesla kept electric d¢arthe public’s
consciousness and did so under impossible circmessa namely
the collapse of the American automotive industrg @he global
financial markets. Whether Musk was a founder o$lden the
purest sense of the word is irrelevant at this tpdihere would be no
Tesla to talk about today were it not for Musk’s mag, marketing
savvy, chicanery, engineering smarts, and indoneitapirit. Tesla
was, in effect, willed into existence by Musk anelflects his
personality as much as Intel, Microsoft, and Appédlect the
personalities of their founders. Marc Tarpenniritgg bther Tesla
cofounder, said as much when he reflected on whatkNhas meant
to the company. “Elon pushed Tesla so much farthan we ever
imagined,” he said.

As difficult as birthing the Roadster had been, adeenture had
whetted Musk’s appetite for what he could accornplia the
automotive industry with a clean slate. Tesla’s tnear—code-
named WhiteStar—would not be an adapted versioraraither
company’s vehicle. It would be made from scratct aimuctured to
take full advantage of what the electric-car tedbgyp offered. The
battery pack in the Roadster, for example, hadetplaced near the
rear of the car because of constraints imposedhbyLbtus Elise



chassis. This was okay but not ideal due to theosimg weight of
the batteries. With WhiteStar, which would becorhe Model S,
Musk and Tesla’s engineers knew from the start thay would
place the 1,300-pound battery pack on the baséhefcar. This
would give the vehicle a low center of gravity amedcellent
handling. It would also give the Model S what’s Wumas a low
polar moment of inertia, which relates to how a regists turning.
Ideally, you want heavy parts like the engine aselas possible to
the car’s center of gravity, which is why the emgrof race cars tend
to be near the middle of the vehicle. Traditionalscare a mess on
this metric, with the bulky engine up front, pasgens in the middle,
and gasoline sloshing around the rear. In the chgee Model S, the
bulk of the car's mass is very close to the ceonfggravity and this
has positive follow-on effects to handling, perfame, and safety.

The innards, though, were just one part of whatldvaweke the
Model S shine. Musk wanted to make a statement thélcar’s look
as well. It would be a sedan, yes, but it wouldabsexy sedan. It
would also be comfortable and luxurious and haveenof the
compromises that Tesla had been forced to embrate thwe
Roadster. To bring such a beautiful, functionaltodife, Musk hired
Henrik Fisker, a Danish automobile designer renalmMoe his work
at Aston Martin.

Tesla first revealed its plans for the Model S tgk&r in 2007. It
asked him to design a sleek, four-door sedan thatdicost between
$50,000 and $70,000. Tesla could still barely mBkeadsters and
had no idea if its all-electric powertrain wouldldhaip over time.
Musk, though, refused to wait and find out. He wednthe Model S
to ship in late 2009 or early 2010 and needed Figk&ork fast. By
reputation, Fisker had a flair for the dramatic &ad produced some
of the most stunning car designs over the pastddeaaot just for
Aston Martin but also for special versions of BM\WdaMercedes-
Benz vehicles.

Fisker had a studio in Orange County, Californiad &Musk and
other Tesla executives would meet there to go dwnerevolving
takes on the Model S. Each visit was less inspithmgn the last.
Fisker baffled the Tesla teams with his stodgyglesi“Some of the



early styles were like a giant egg,” said Ron Llotlte former vice
president of the WhiteStar project at Tesla. “Thesre terrible.”
When Musk pushed back, Fisker blamed the physioaktcaints
Tesla had put in place for the Model S as too iste. “He said
they would not let him make the car sexy,” Lloyddsdisker tried a
couple of different approaches and unveiled sonaenfanodels of
the car for Musk and his crew to dissect. “We kepttelling him
they were not right,” Lloyd said.

Not long after these meetings, Fisker started Wwis company—
Fisker Automotive—and unveiled the Fisker Karmarig/lin 2008.
This luxury sedan looked like a vehicle Batman nigtke out for a
Sunday drive. With its elongated lines and sharmgesdthe car was
stunning and truly original. “It rapidly became alethat he was
trying to compete with us,” Lloyd said. As Musk dugto the
situation, he discovered that Fisker had been shggms idea for a
car company to investors around Silicon Valley &mme time.
Kleiner Perkins Caufield & Byers, one of the moaenbus venture
capital firms in Silicon Valley, once had a chamganvest in Tesla
and then ended up putting money into Fisker inst@ddf this was
too much for Musk, and he launched a lawsuit agafisker in
2008, accusing him of stealing Tesla’s ideas amaguhe $875,000
Tesla had paid for design work to help get hislroza company off
the ground. (Fisker ultimately prevailed in the pdie with an
arbitrator ordering Tesla to reimburse Fisker's aledees and
deeming Tesla’s allegations baseless.)

Tesla had thought about doing a hybrid like Fiskiere a gas
engine would be present to recharge the car’sriegtafter they had
consumed an initial charge. The car would be ablgavel fifty to
eighty miles after being plugged into an outlet ahén take
advantage of ubiquitous gas stations as needexgbtoptthe batteries,
eliminating range anxiety. Tesla’s engineers pxget the hybrid
vehicle and ran all sorts of cost and performanegrios. In the end,
they found the hybrid to be too much of a compremtd would be
expensive, and the performance would not be as gmothe all-
electric car,” said J. B. Straubel. “And we wouldvh needed to
build a team to compete with the core competencyewary car



company in the world. We would have been bettingiresg all the
things we believe in, like the power electronicsd abatteries
improving. We decided to put all the effort intoirggp where we
think the endpoint is and to never look back.” Afeeming to this
conclusion, Straubel and others inside Tesla staddet go of their
anger toward Fisker. They figured he would end epivdring a
kluge of a car and get what was coming to him.

A large car company might spend $1 billion and négmdisands
of people to design a new vehicle and bring it @rkat. Tesla had
nothing close to these resources as it gave birtthé Model S.
According to Lloyd, Tesla initially aimed to makbat ten thousand
Model S sedans per year and had budgeted arourl rifiill®on to
achieve this goal, including engineering the cad aoquiring the
manufacturing machines needed to stamp out the paidy. “One of
the things Elon pushed hard with everyone was taslonuch as
possible in-house,” Lloyd said. Tesla would makefapits lack of
R&D money by hiring smart people who could outwarid outthink
the third parties relied on by the rest of the endkers. “The mantra
was that one great engineer will replace three amedines,” Lloyd
said.

A small team of Tesla engineers began the procksying to
figure out the mechanical inner workings of the Mb8. Their first
step in this journey took place at a Mercedes dglale where they
test drove a CLS 4-Door Coupe and an E-Class sddencars had
the same chassis, and the Tesla engineers tookuraesnts of
every inch of the vehicles, studying what theydlkand didn't like.
In the end, they preferred the styling on the Ch8 settled on it as
their baseline for thinking about the Model S.

After purchasing a CLS, Tesla’'s engineers tor@atra One team
had reshaped the boxy, rectangular battery padk fiee Roadster
and made it flat. The engineers cut the floor outhe CLS and
plopped in the pack. Next they put the electrothes tied the whole
system together in the trunk. After that, they aept the interior of
the car to restore its fit and finish. Followingeh months of work,
Tesla had in effect built an all-electric MercedHsS. Tesla used the
car to woo investors and future partners like Damthat would



eventually turn to Tesla for electric powertraimstheir vehicles.
Now and again, the Tesla team took the car outlfies on public
roads. It weighed more than the Roadster but wia$ast and had a
range of about 120 miles per charge. To perforregheyrides-cum-
tests in relative secrecy, the engineers had ta wed tips of the
exhaust pipes back onto the car to make it loakdiky other CLS.

It was at this time, the summer of 2008, when dsyacar lover
named Franz von Holzhausen joined Tesla. His jolnldvdoe to
breathe new life into the car’s early designs aingdossible, turn the

Model S into an iconic productAt/some point from late 2007 to 2008,
Musk also tried to hire Tony Fadell, an executiveApple who is credited with
bringing the iPod and iPhone to life. Fadell rememld being recruited for the
CEO job at Tesla, while Musk remembered it moreaashief operating officer
type of position. “Elon and | had multiple discus®s about me joining as Tesla’s
CEOQO, and he even went to the lengths of staginggise party for me when | was
going to visit their offices,” Fadell said. Stevabd caught wind of these meetings
and turned on the charm to keep Fadell. “He wae size to me for a while,”
Fadell said. A couple of years later, Fadell lefipfe to found Nest, a maker of

smart-home devices, which Google then acquired®i#?

Von Holzhausen grew up in a small Connecticut toMis. father
worked on the design and marketing of consumer ymtsgd and
Franz treated the family basement full of markdierent kinds of
paper, and other materials as a playground foinfagination. As he
grew older, von Holzhausen drifted toward cars. &t a friend
stripped down a dune-buggy motor one winter and thalt it back
up, and von Holzhausen always filled the marginshisf school
notebooks with drawings of cars and had picturecast on his
bedroom walls. Applying to college, von Holzhausdgcided to
follow his father’s path and enrolled in the indigdtdesign program
at Syracuse University. Then, through a chance werneo with
another designer during an internship, von Holzeéauseard about
the Art Center College of Design in Los AngeleshiSTguy had been
teaching me about car design and this school inAmggeles, and |
got super-intrigued,” said von Holzhausen. “I wémtSyracuse for
two years and then decided to transfer out to Qali&.”

The move to Los Angeles kicked off a long and sthrdesign
career in the automotive industry. Von Holzhausemulbd go on to
intern in Michigan with Ford and in Europe with WeWwagen, where



he began to pick up on a mix of design sensikslitésfter graduating
in 1992, he started work for Volkswagen on just wdbtihe most
exciting project imaginable—a top-secret new varsid the Beetle.
“It really was a magical time,” von Holzhausen sdi@nly fifty
people in the world knew we were doing this prajedton
Holzhausen had a chance to work on the exteriorirgedor of the
vehicle, including the signature flower vase binto the dashboard.
In 1997, Volkswagen launched the “New Beetle,” amdn
Holzhausen saw firsthand how the look of the casticated the
public and changed the way people felt about Vodgewn, which
had suffered from woeful sales in the United StatHsstarted a
rebirth of the VW brand and brought design bachk tfieir mix,” he
said.

Von Holzhausen spent eight years with VW, climbihg ranks
of its design team and falling in love with the caiture of Southern
California. Los Angeles has long adored its carih whe climate
lending itself to all manner of vehicles from cortdes to
surfboard-toting vans. Almost all of the major cakars set up
design studios in the city. The presence of thdistuallowed von
Holzhausen to hop from VW to General Motors and déaavhere
he served as the company’s director of design.

GM taught von Holzhausen just how nasty a big aangany
could become. None of the cars in GM’s lineup keakcited him,
and it seemed near impossible to make a large impacthe
company’s culture. He was one member of a thoupansien design
team that divvyed up the makes of cars haphazamilyout any
consideration as to which persaally wanted to work on which car.
“They took all the spirit out of me,” said von Hbokusen. “l knew |
didn’t want to die there.” Mazda, by contrast, restcaind wanted
help. It let von Holzhausen and his team in Los éleg put their
imprint on every car in the North American vehidileeup and to
produce a set of concept cars that reshaped howcdhgany
approached design. As von Holzhausen put it, “Weudint the
zoom-zoom back into the look and feel of the car.”

Von Holzhausen started a project to make Mazda’s a@ore
green by revaluating the types of materials usefdliocate the seats



and the fuels going into the vehicles. He had,ait,fjust made an
ethanol-based concept car when, in early 2008eaditold him that
Tesla needed a chief designer. After playing phagefor a month
with Musk’s assistant, Mary Beth Brown, to inquiedout the
position, von Holzhausen finally got in touch andtriviusk for an
interview at the SpaceX headquarters.

Musk instantly saw von Holzhausen, with his bouffamendy
clothes and laid-back attitude, as a free-spiriceelative complement
and wooed him with vigor. They took a tour of thea8eX factory in
Hawthorne and Tesla’s headquarters in Silicon YaB»oth facilities
were chaotic and reeked of start-up. Musk rampethegharm and
sold von Holzhausen on the idea that he had a ehanshape the
future of the automobile and that it made sendeawe his cushy job
at a big, proven automaker for this once-in-adlifet opportunity.
“Elon and | went for a drive in the Roadster, angtrgone was
checking it out,” von Holzhausen said. “I knew u@bstay at Mazda
for ten years and get very comfortable or takegeHeap of faith. At
Tesla, there was no history, no baggage. Therejughsa vision of
products that could change the world. Who wouldmént to be
involved with that?”

While von Holzhausen knew the risks of going totatap, he
could not have realized just how close Tesla wdsattkruptcy when
he joined the company in August 2008. Musk had edaxon
Holzhausen away from a secure job and into the @wieath. But in
many ways, this is what von Holzhausen sought iatgbint in his
career. Tesla did not feel as much like a car com@s a bunch of
guys tinkering on a big idea. “To me, it was exugti’ he said. “It
was like a garage experiment, and it made carsagmih.” The suits
were gone, and so were the veteran automotive rdnidsl by years
working in the industry. In their stead, von Holakan found
energetic geeks who didn't realize that what theyted to do was
borderline impossible. Musk’s presence added to ehergy and
gave von Holzhausen confidence that Tesla actwaallyd outflank
much, much larger competitors. “Elon’s mind was a& way
beyond the present moment,” he said. “You couldtbae he was a



step or three ahead of everyone else and one hlruEecent
committed to what we were doing.”

Von Holzhausen had examined the drawings of theeéli8dleft
by Fisker and a clay model of the car and had caway
unimpressed. “It was a blob,” he said. “It was cleame that the
people that had been working on this were novickki3k realized
the same thing and tried to articulate what he a@nEven though
the words were not precise, they were good enoaggite von
Holzhausen a feel for Musk’s vision and the coniikethat he could
deliver on it. “I said, ‘We’re going to start ovéfle’re going to work
together and make this awesome.”

To save money, the Tesla design center came tonkide the
SpaceX factory. A handful of people on von Holzles team took
over one corner and put up a tent to add some amaand secrecy
to what they were doing. In the tradition of maniask employee,
von Holzhausen had to build his own office. He magigrimage to
IKEA to buy some desks and then went to an artestorget some
paper and pens.

As von Holzhausen began sketching the outsideefMabdel S,
the Tesla engineers had started up a project {d babther electric
CLS. They ripped this one down to its very corenaoging all of the
body structure and then stretching the wheelbas@®ilnyinches to
match up with some of the early Model S specifaadi Things
began moving fast for everyone involved in the Mdslgroject. In
the span of about three months, von Holzhausendeadyned 95
percent of what people see today with the Modealrd, the engineers
had started building a prototype exterior arouralgkeleton.

Throughout this process, von Holzhausen and Mukkdavery
day. Their desks were close, and the men had aahatypport. Musk
said he wanted an aesthetic that borrowed from rAsfartin and
Porsche and some specific functions. He insist@dexample, that
the car seat seven people. “It was like ‘Holy dityv do we pull this
off in a sedan?” von Holzhausen said. “But | ursieod. He had
five kids and wanted something that could be thowglas a family
vehicle, and he knew other people would have Hsisd.”



Musk wanted to make another statement with a huge
touchscreen. This was years before the iPad waallceleased. The
touch-screens that people ran into now and agaiairabrts or
shopping kiosks were for the most part terriblet Bu Musk, the
iPhone and all of its touch functions made it obgidhat this type of
technology would soon become commonplace. He wouddte a
giant iPhone and have it handle most of the canmetions. To find
the right size for the screen, Musk and von Holzgeauwvould sit in
the skeleton car and hold up laptops of differer¢ss placing them
horizontally and vertically to see what looked bdstey settled on a
seventeen-inch screen in a vertical position. Dsiveould tap on
this screen for every task except for opening tlweveg box and
turning on the emergency lights—jobs required bw leo be
performed with physical buttons.

Since the battery pack at the base of the car wandh so
much, Musk, the designers, and the engineers wemeys looking
for ways to reduce the Model S’s weight in othestsp Musk opted
to solve a big chunk of this problem by making thaly of the
Model S out of lightweight aluminum instead of $t¢@he non-
battery-pack portion of the car has to be lighteant comparable
gasoline cars, and making it all aluminum became olbvious
decision,” Musk said. “The fundamental problem wthat if we
didn’t make it out of aluminum the car wasn’'t gotegbe any good.”

Musk’s word choice there—“obvious decision”—goesloag
way toward explaining how he operates. Yes, theneaded to be
light, and, yes, aluminum would be an option forkmg that
happen. But at the time, car manufacturers in Néutierica had
almost no experience producing aluminum body pamdlsminum
tends to tear when worked by large presses. Itddselops lines that
look like stretch marks on skin and make it difficto lay down
smooth coats of paint. “In Europe, you had somaidiegyand one
Audi that were made of aluminum, but it was lesthive percent
of the market,” Musk said. “In North America, themas nothing.
It's only recently that the Ford F-150 has arrivad mostly
aluminum. Before that, we were the only one.” lasiof Tesla,
attempts were repeatedly made to talk Musk outhefdluminum



body, but he would not budge, seeing it as the mtipnal choice. It
would be up to the Tesla team to figure out howmake the
aluminum manufacturing happen. “We knew it could dene,”
Musk said. “It was a question of how hard it wobkland how long
it would take us to sort it out.”

Just about all of the major design choices withMwelel S came
with similar challenges. “When we first talked abdbhe touch-
screen, the guys came back and said, ‘There’snmptlke that in the
automotive supply chain,” Musk said. “l said, ‘In&w. That's
because it’s never been put in a fucking car befokéusk figured
that computer manufacturers had tons of experiengking
seventeen-inch laptop screens and expected thekmdok out a
screen for the Model S with relative ease. “Thetdpp are pretty
robust,” Musk said. “You can drop them and leaventhout in the
sun, and they still have to work.” After contactinge laptop
suppliers, Tesla’s engineers came back and saidibaemperature
and vibration loads for the computers did not apgeabe up to
automotive standards. Tesla’s supplier in Asia &lsat pointing the
carmaker to its automotive division instead otibsnputing division.
As Musk dug into the situation more, he discovettet the laptop
screens simply had not been tested before undertdbgher
automotive  conditions, which included large tempae
fluctuations. When Tesla performed the tests, thet®nics ended
up working just fine. Tesla also started workingndhan hand with
the Asian manufacturers to perfect their then-inuratcapacitive-
touch technology and to find ways to hide the vgrimehind the
screen that made the touch technology possible pretty sure that
we ended up with the only seventeen-inch touchescra the
world,” Musk said. “None of the computer makers Apple had
made it work yet.”

The Tesla engineers were radical by automotive dtrglu
standards but even they had problems fully commgitto Musk’s
vision. “They wanted to put in a bloody switch obatton for the
lights,” Musk said. “Why would we need a switch? &hit’s dark,
turn the lights on.” Next, the engineers put upstasce to the door
handles. Musk and von Holzhausen had been studyibgnch of



preliminary designs in which the handles had ydteéadrawn in and
started to fall in love with how clean the car ledk They decided
that the handles should only present themselvesvahpassenger
needed to get in the car. Right away, the enginesamized this

would be a technological pain, and they compleigapred the idea
in one prototype version of the car, much to trsadiy of Musk and
von Holzhausen. “This prototype had the handlestpinstead of

popping out,” von Holzhausen said. “l was upsetuabp and Elon

said, ‘Why the fuck is this different? We’re notinig this.”

To crank up the pace of the Model S design, theneewengineers
working all day and then others who would show u® a.m. and
work through the night. Both groups huddled insafethe 3,000-
square-foot tent placed on the SpaceX factory fldbeir workspace
looked like a reception area at an outdoor weddiigpe SpaceX
guys were amazingly respectful and didn’'t peek sk questions,”
said Ali Javidan, one of the main engineers. As Woizhausen
delivered his specifications, the engineers bhdt prototype body of
the car. Every Friday afternoon, they brought wihaty had made
into a courtyard behind the factory where Musk wlololok it over
and provide feedback. To run tests on the body,cdrewould be
loaded up with ballast to represent five people #rmeh do loops
around the factory until it overheated or broke dow

The more von Holzhausen learned about Tesla's diahn
struggles, the more he wanted the public to sedtydel S. “Things
were so precarious, and | didn’t want to miss gpastunity to get
this thing finished and show it to the world,” heids That moment
came in March 2009, when, just six months after wwizhausen
had arrived, Tesla unveiled the Model S at a pss&nt held at
SpaceX.

Amid rocket engines and hunks of aluminum, Testanslased a
gray Model S sedan. From a distance, the displagem@oked
glamorous and refined. The media reports from thedescribed the
car as the love child of an Aston Martin and a Maseln reality,
the sedan barely held together. It still had theebstructure of a
Mercedes CLS, although no one in the press knety @na some of
the body panels and the hood were stuck to theefnaith magnets.



“They could just slide the hood right off,” saidUge Leak, a Tesla
owner invited to attend the event. “It wasn't rgadittached. They
would put it back on and try and align it to geg fit and finish right,
but then someone would push on it, and it would enagain. It was
one of those Wizard of Oz, man behind the curtaoments.” A
couple of the Tesla engineers practiced test-dyitime car for a
couple of days leading up to the event to make thatthey knew
just how long the car would go before it overheatéthile not
perfect, the display accomplished exactly what Moa#t intended. It
reminded people that Tesla had a credible plangkenelectric cars
more mainstream and that its cars were far moratmub than what
big-time automakers like GM and Nissan seemed te ha mind
both from a design and a range perspective.

The messy reality behind the display was that th#soof Tesla
advancing the Model S from a prop to a sellable ware
infinitesimal. The company had the technical knawhand the will
for the job. It just didn’t have much money or atty that could
crank out cars by the thousands. Building an estairewould require
blanking machines that take sheets of aluminumdp them up
into the appropriate size for doors, hoods, andylgahels. Next up
would be the massive stamping machines and meaisludied to take
the aluminum and bend it into precise shapes. There would be
dozens of robots that would aid in assembling ttes,ccomputer-
controlled milling machines for precise metalworlpainting
equipment, and a bevy of other machines for runtests. It was an
investment that would run into the hundreds ofionk of dollars.
Musk would also need to hire thousands of workers.

As with SpaceX, Musk preferred to build as muchTekla’'s
vehicles in-house as possible, but the high cosi® vimiting just
how much Tesla could take on. “The original plars\itzat we would
do final assembly,” said Diarmuid O’Connell, theeipresident of
business development at Tesla. Partners would stamphe body
parts, do the welding and handle the painting, gind everything to
Tesla, where workers would turn the parts into alelcar. Tesla
proposed to build a factory to handle this typewafrk first in
Albuquerque, New Mexico, and then later in San J&sdifornia,



and then pulled back on these proposals, muchetaligmay of city
officials in both locales. The public hemming anawing around
picking the factory site did little to inspire cashdnce in Tesla’'s
ability to knock out a second car and generatedstmee type of
negative headlines that had surrounded the Ro&lgtestracted
delivery.

O’Connell had joined Tesla in 2006 to help solvensoof the
factory and financing issues. He grew up near Bogtoa middle-
class lIrish family and went on to earn a bachelaégree from
Dartmouth College. After that, O’'Connell attendéd tUniversity of
Virginia to get a master's degree in foreign polieymd then
Northwestern, where he got an MBA from the Kellogghool of
Management. He had fancied himself a scholar ofStneiet Union
and its foreign and economic policy and had studieste areas at
UVa. “But then, in 1988 and 1989, they're startingclose down the
Soviet Union, and, at the very least, | had a brandblem,”
O’Connell said. “It started looking to me like | wdeading to a
career in academia or intelligence.” It was theat t®’'Connell’s
career took a detour into the business world, wherebecame a
management consultant working for McCann Ericksoorldvvide,
Young & Rubicam, and Accenture, advising compaitiles Coca-
Cola and AT&T.

O’Connell's career path changed more drasticallgd01 when
the planes hit the twin towers in New York. In thvake of the
terrorist attacks, O’'Connell, like many people, ided to serve the
United States in any capacity that he could. Indtis thirties, he had
missed the window to be a soldier and instead fedtuss attention
on trying to get into national security work. O'Gmll went from
office to office in Washington, D.C., looking forjab and had little
luck until Lincoln Bloomfield, the assistant seengt of state for
political-military affairs, heard him out. Bloomfae needed someone
who could help prioritize missions in the MiddlesEand make sure
the right people were working on the right thingsd he figured that
O’Connell’'s management consulting experience maneahnice fit
for the job. O’Connell became Bloomfield’s chief sthff and dealt
with a wide range of charged situations, from traégotiations to



setting up an embassy in Baghdad. After gainingiréigcclearance,
O’Connell also had access to a daily report thheéc®d information
from intelligence and military personnel on thetssaof operations
in Irag and Afghanistan. “Every morning at si¥., the first thing to
hit my desk was this overnight report that includefrmation on
who got killed and what killed them,” O’Connell dai“l kept

thinking, This is insane. Why are we in this pla¢e®as not just
Iraq but the whole picture. Why were we so investethat part of
the world?” The unsurprising answer that O’Conmaline up with
was oil.

The more O’Connell dug into the United States’ del@ce on
foreign oil, the more frustrated and despondentbbeame. “My
clients were basically the combat commanders—peapiharge of
Latin America and Central Command,” he said. “Atalked with
them and studied and researched, | realized thext &vpeacetime,
so many of our assets were employed to supportetmomic
pipeline around oil.” O’Connell decided that theioaal thing to do
for his country and for his newborn son was tordlé equation. He
looked at the wind industry and the solar indusing the traditional
automakers but came away unconvinced that what wesg doing
could have a radical enough impact on the statoes Ghen, while
reading Businessweekhe stumbled on an article about a start-up
called Tesla Motors and went to the company’s wepsihich
described Tesla as a place “where we are doingghinot talking
about things.” “I sent an e-mail telling them | hadme from the
national security area and was really passionabetateducing our
dependence on oil and figured it was just a detdrleype of thing,”
O’Connell said. “I got an e-mail back the next day.

Musk hired O’Connell and quickly dispatched him to
Washington, D.C., to start poking around on whpegyof tax credits
and rebates Tesla might be able to drum up arotsieléectric
vehicles. At the same time, O’'Connell drafted apliaption for a

Department of Energy stimulus packagdetobk a couple of years, from
about 2007 to 2009, for the Energy Department egdin to morph into the

actual possibility of a loan from the governmgfill I knew is that we were
going to need a shitload of money to build this pany,” O’Connell
said. “My view was that we needed to explore eveng.” Tesla had



been looking for between $100 million and $200 ionil] grossly
underestimating what it would take to build the Mb8. “We were
naive and learning our way in the business,” O’'@rsaid.

It January 2009, Tesla took over Porsche’s usuat sp the
Detroit auto show, getting the space cheap becsuseany other car
companies had bailed out on the event. Fisker Haduaiious booth
across the hallway with wood flooring and prettgrid booth babes
draped over its car. Tesla had the Roadster, atstred powertrain,
and no frills.

The technology that Tesla’'s engineers displayedrgatogood
enough to attract the attention of the big boyst lag after the
show, Daimler voiced some interest in seeing whateéectric
Mercedes A Class car might look and feel like. Damexecutives
said they would visit Tesla in about a month tocudss this
proposition in detail, and the Tesla engineersdgztito blow them
away by producing two prototype vehicles beforevisé. When the
Daimler executives saw what Tesla had done, thelered four
thousand of Tesla’'s battery packs for a fleet @it teehicles in
Germany. The Tesla team pulled off the same kindeats for
Toyota and won its business, too.

In May 2009, things started to take off for Teslde Model S
had been unveiled, and Daimler followed that byus&raog a 10
percent stake in Tesla for $50 million. The comparalso formed a
strategic partnership to have Tesla provide theebapacks for one
thousand of Daimler's Smart cars. “That money wapartant and
went a long way back then,” said O’Connell. “It watso a
validation. Here is the company that invented theernal
combustion engine, and they are investing in usvds a seminal
moment, and | am sure it gave the guys over aDDE& the feeling
that we were real. It's not just our scientistsiisgythis stuff is good.
It's Mercedes freaking Benz.”

Sure enough, in January 2010, the Department afgizrstruck a
$465 million loan agreement with Tesldhé deal had two parts. Tesla

would keep making battery packs and associatechtdotyy that other companies
might use, and it would produce its own electrihigkes at a manufacturing

facility in the United States.The money was far more than Tesla had
ever expected to get from the government. Butlitrepresented just



a fraction of the $1 billion plus that most carmakeeeded to bring a
new vehicle to market. So, while Musk and O’Connede thrilled
to get the money, they still wondered if Tesla vdobé able to live
up to the bargain. Tesla would need one more wihalfaperhaps, to
steal a car factory. And in May 2010, that’s mordegs what it did.

General Motors and Toyota had teamed up in 198iid New
United Motor Manufacturing Inc., or NUMMI, on thdtes of a
former GM assembly plant in Fremont, Californiacity on the
outskirts of Silicon Valley. The companies hoped jbint facility
would combine the best of American and Japaneseraking skills
and result in higher-quality, cheaper cars. Thdofgcwent on to
pump out millions of vehicles like the Chevy NovadaToyota
Corolla. Then the recession hit, and GM found fteging to climb
out of bankruptcy. It decided to abandon the plen2009, and
Toyota followed right after, saying it would closewn the whole
facility, leaving five thousand people without jobs

All of a sudden, Tesla had the chance to buy anblin-
square-foot plant in its backyard. Just one mofitr ghe last Toyota
Corolla went off the manufacturing line in April 20, Tesla and
Toyota announced a partnership and transfer offabeory. Tesla
agreed to pay $42 million for a large portion oé tlactory (once
worth $1 billion), while Toyota invested $50 miltian Tesla for a
2.5 percent stake in the company. Tesla had bsisatured a
factory, including the massive metal-stamping maetiand other
equipment, for free Musk had received a lot of pushback internallytfging
to locate a car factory in or near California. “#lle guys in Detroit said it needs to
be in a place where the labor can afford to live la@ happy,” Lloyd said. “There’s
a lot of learned skill on an assembly line, and gan't afford turnover.” Musk
responded that SpaceX had found a way to buildetsdk Los Angeles, and that
Tesla would find a way to build cars in Northernlifdenia. His stubbornness
ended up being fortuitous for the company. “If &dn’'t been for that DOE loan,
and the NUMMI plant, there’s no way Tesla would éaanded up being so
successful, so fast,” Lloyd sald.

The string of fortunate turns for Tesla left Musdeling good.
Just after the factory deal closed in the summe&04D, Tesla started
the process of filing for an initial public offegn The company

obviously needed as much capital as it could gétitm the Model S



to market and push forward with its other technglpgpjects. Tesla
hoped to raise about $200 million.

For Musk, going public represented something of aausHan
bargain. Ever since the Zip2 and PayPal days, Mus& done
everything in his power to maintain absolute cdntower his
companies. Even if he remained the largest shatehat Tesla, the
company would be subjected to the capricious natfitde public
markets. Musk, the ultimate long-term thinker, wbidce constant
second-guessing from investors looking for shamatesturns. Tesla
would also be subject to public scrutiny, as it Wobe forced to
open its books for public consumption. This was badause Musk
prefers to operate in secrecy and because Tesbascial situation
looked awful. The company had one product (the Ray had
huge development costs, and had bordered on baokruponths
earlier. The car blog Jalopnik greeted the Testa # a Hail Mary
rather than a sound fiscal move. “For lack of ddrgbhrase, Tesla is
a money pit,” the blog wrote. “Since the companigsinding in
2003, it's managed to incur over $290 million irsdes on just
$147.6 million in revenue.” Told by a source thasIa hoped to sell
20,000 units of the Model S per year at $58,0000p, @alopnik
scoffed. “Even considering the supposed pent-upate€mamong
environmentalists for a car like the Model S, th@se ambitious
goals for a small company planning to launch aeickxury product
into a soft market. Frankly, we're skeptical. We'seen how brutal
and unforgiving the market can be, and other aukensaaren't
simply going to roll over and surrender that volutoelesla.” Other
pundits concurred with this assessment.

Tesla went public on June 29, 2010, nonethelessided $226
million, with the company’s shares shooting up £tcpnt that day.
Investors looked past Tesla’s $55.7 million los2@®9 and the more
than $300 million the company had spent in sevarsyeThe IPO
stood as the first for an American carmaker sinmel Fvent public in
1956. Competitors continued to treat Tesla likeaanoying, ankle-
biting dachshund. Nissan’s CEO, Carlos Ghosn, ukedevent to
remind people that Tesla was but a pipsqueak aatdhie company
had plans to pump out up to 500,000 electric card0i2.



Flush with funds, Musk began expanding some of the
engineering teams and formalizing the developmenkwaround the
Model S. Tesla’'s main offices moved from San Matea larger
building in Palo Alto, and von Holzhausen expanttexdesign team
in Los Angeles. Javidan hopped between projectipirige develop
technology for the electrified Mercedes-Benz, aeciic Toyota
Rav4, and prototypes of the Model S. The Tesla teamked fast
inside of a tiny lab with about 45 people knockog 35 Rav4 test
vehicles at the rate of about two cars per week. dlpha version of
the Model S, including newly stamped body partenfithe Fremont
factory, a revamped battery pack, and revamped peleetronics,
came to life in the basement of the Palo Alto efficThe first
prototype was finished at about twam.,” Javidan said. “We were
so excited that we drove it around without glass; mterior, or a
hood.”

A day or two later, Musk came to check out the ekehiHe
jumped into the car and drove it to the opposit @nthe basement,
where he could spend some time alone with it. He ayd and
walked around the vehicle, and then the enginesrsever to hear
his take on the machine. This process would beategemany times
in the months to come. “He would generally be pasitbut
constructive,” Javidan said. “We would try and d&tn rides
whenever we could, and he might ask for the stgeaarbe tighter or
something like that before running off to anotheretng.”

About a dozen of the alpha cars were produced.upleovent to
suppliers like Bosch to begin work on the brakingtems, while
others were used for various tests and design wvedlksla’s
executives kept the vehicles rotating on a statiedule, giving one
team two weeks for cold-weather testing and th@wpshg that alpha
car to another team right away for powertrain tgnifT he guys from
Toyota and Daimler were blown away,” Javidan salthey might
have two hundred alpha cars and several hundradhiousand beta
cars. We were doing everything from crash testgh® interior
design with about fifteen cars. That was amazingpéon.”

Tesla employees developed similar techniques toir the
counterparts at SpaceX for dealing with Musk’s higgmands. The



savvy engineers knew better than to go into a mgeind deliver
bad news without some sort of alternative plarhatready. “One of
the scariest meetings was when we needed to askf&lcan extra
two weeks and more money to build out another warsif the

Model S,” Javidan said. “We put together a plaatisg how long
things would take and what they would cost. We tald that if he

wanted the car in thirty days it would require mgrisome new
people, and we presented him with a stack of resuleu don'’t tell

Elon you can’'t do something. That will get you leckout of the
room. You need everything lined up. After we presdrthe plan, he
said, ‘Okay, thanks.” Everyone was like, ‘Holy shite didn't fire

you.”

There were times when Musk would overwhelm the &esl
engineers with his requests. He took a Model Sopype home for a
weekend and came back on the Monday asking forndreighty
changes. Since Musk never writes anything downhdild all the
alterations in his head and would run down the kistcweek by
week to see what the engineers had fixed. The samgeeering
rules as those at SpaceX applied. You did what Mwssled or were
prepared to burrow down into the properties of maleto explain
why something could not be done. “He always sdidké it down to
the physics,” Javidan said.

As the development of the Model S neared complatio2012,
Musk refined his requests and dissection style.wéat over the
Model S with von Holzhausen every Friday at Testisign studio
in Los Angeles. Von Holzhausen and his small teaoh imoved out
of the corner in the SpaceX factory and gottenrtbgin hangar-

shaped facility near the rear of the SpaceX compkeing used to
make fuselages for the 747 in the SpaceX buildind painted them in what

became the Tesla design stubliibhe building had a few offices and then
one large, wide-open area where various mock-upsgbicles and
parts awaited inspection. During a visit | made2012, there was
one complete Model S, a skeletal version of the &lo@—an as yet
to be released SUV—and a selection of tires anctdp lined up
against the wall. Musk sank into the Model S drigseat and von
Holzhausen climbed into the passenger seat. Muskés darted
around for a few moments and then settled onttimevisor. It was



beige and a visible seam ran around the edge astiegithe fabric
out. “It's fish-lipped,” Musk said. The screws atténg the visor to
the car were visible as well, and Musk insisted #nzery time he
saw them it felt like tiny daggers were stabbingn Im the eyes. The
whole situation was unacceptable. “We have to d@egwhat is the
best sun visor in the world and then do better,’skisaid. A couple
of assistants taking notes outside of the carddties down.

This process played out again with the Model X.sTWwas to be
Tesla’s merger of an SUV and a minivan built ofé tModel S
foundation. Von Holzhausen had four different wamsi of the
vehicle’s center console resting on the floor, Isat they could be
slotted in one by one and viewed by Musk. The ppé&nt most of
their time, however, agonizing over the middle rofvseats. Each
one had an independent base so that each passewndgradjust his
seat rather than moving the whole row collectivélijusk loved the
freedom this gave the passenger but grew concexftedseeing all
three seats in different positions. “The problerthat they will never
be aligned and might look a mess,” Musk said. “Vé@ento make
sure they are not too hodgy podgy.”

The idea of Musk as a design expert has long struekas
bizarre. He’s a physicist at heart and an engifgedemeanor. So
much of who Musk is says that he should fall iftattSilicon Valley
stereotype of the schlubby nerd who would only krgmed design if
he read about it in a textbook. The truth is thaté might be some
of that going on with Musk, and he’s turned it irdo advantage.
He’s very visual and can store things that othereldeemed to look
good away in his brain for recall at any time. Timscess has helped
Musk develop a good eye, which he’'s combined with dwn
sensibilities, while also refining his ability tapwhat he wants into
words. The result is a confident, assertive petsgedhat does
resonate with the tastes of consumers. Like Stebe before him,
Musk is able to think up things that consumers mbd even know
they wanted—the door handles, the giant touch-sereand to
envision a shared point of view for all of Teslgsoducts and
services. “Elon holds Tesla up as a product compangn
Holzhausen said. “He’s passionate that you havwgetahe product



right. I have to deliver for him and make sure isautiful and
attractive.”

With the Model X, Musk again turned to his role aslad to
shape some of the flashiest design elements ofe¢h&le. He and
von Holzhausen were walking around the floor ofaao show in
Los Angeles, and they both complained about thewandiness of
getting to the middle and back row seats in an SB&tents who
have felt their backs wrench while trying to anglehild and car seat
into a vehicle know this reality all too well, ase$ any decent-sized
human who has tried to wedge into a third row s#aten on a
minivan, which is supposed to have more room, alroas-third of
the entry space is covered by the sliding doorii Molzhausen said.
“If you could open up the car in a way that is wagnd special, that
could be a real game changer. We took that kerhahddea back
and worked up forty or fifty design concepts tovsothe problem,
and | think we ended up with one of the most rddmzes.” The
Model X has what Musk coined as “falcon-wing dobrBhey’re
hinged versions of the gull-wing doors found on sdmgh-end cars
like the DelLorean. The doors go up and then flogroin a
constrained enough way that the Model X won't rpbagainst a car
parked close to it or hit the ceiling in a garagke end result is that
a parent can plop a child in the second-row passesgat without
needing to bend over or twist at all.

When Tesla’s engineers first heard about the falemg doors,
they cringed. Here was Musk with another crazy dBkieryone
tried to come up with an excuse as to why we cduttnit,” Javidan
said. “You can't put it in the garage. It won't viowith things like
skis. Then, Elon took a demo model to his housestadved us that
the doors opened. Everyone is mumbling, ‘Yeah, fift@en-million-
dollar house, the doors will open just fine.” Likke controversial
door handles on the Model S, the Model X’s doorgeHaecome one
of its most striking features and the thing constsntalk about the
most. “I was one of the first people to test it euith a kid’'s car
seat,” Javidan said. “We have a minivan, and youeh® be a
contortionist to get the seat into the middle r@ampared to that,



the Model X was so easy. If it's a gimmick, it'sggmmick that
works.”

During my 2012 visit to the design studio, Tesld hanumber of
competitors’ vehicles in the parking lot nearbyd ausk made sure
to demonstrate the limitations of their seating parmad to the Model
X. He tried with honest effort to sit in the thirdw of an Acura
SUV, but, even though the car claimed to have rdomseven,
Musk’s knees were pressed up to his chin, and wermeally fit into
the seat. “That’s like a midget cave,” he said. yéne can make a
car big on the outside. The trick is to make it big the inside.”
Musk went from one rival’s car to the next, illurating the vehicles’
flaws for me and von Holzhausen. “It's good to getense for just
how bad the other cars are,” he said.

When these statements fly out of Musk’s mouth,ntsmentarily
shocking. Here’s a guy who needed nine years tdya® about three
thousand cars ridiculing automakers that build ion# of vehicles
every year. In that context, his ribbing comesasflabsurd.

Musk, though, approaches everything from a Platonic
perspective. As he sees it, all of the design actinology choices
should be directed toward the goal of making aasatlose to perfect
as possible. To the extent that rival automakereiig that's what
Musk is judging. It's almost a binary experience fam. Either
you’re trying to make something spectacular withcompromises or
you’re not. And if you're not, Musk considers youfalure. This
position can look unreasonable or foolish to owtsd but the
philosophy works for Musk and constantly pushes lind those
around him to their limits.

On June 22, 2012, Tesla invited all of its emplsyes®me select
customers, and the press to its factory in Frerfmowtatch as the first
Model S sedans were taken home. Depending on vadiitdie many
promised delivery dates you pick, the Model S wapgndnere from
eighteen months to two-plus years late. Some ofdtHays were a
result of Musk’s requests for exotic technologikattneeded to be
invented. Other delays were simply a function af ttill quite
young automaker learning how to produce an imméeulaxury



vehicle and needing to go through the trial andrered to becoming
a more mature, more refined company.

The outsiders were blown away by their first glimjpd the Tesla
factory. Musk had T-E-S-L-A painted in enormouschldetters on
the side of the building so that people drivingdyythe freeway, or
flying above for that matter, were made well awafréhe company’s
presence. The inside of the factory, once dresse¢de dark, dingy
tones of General Motors and Toyota, had taken an Musk
aesthetic. The floors received a white epoxy, tlalsnand beams
were painted white, the thirty-foot tall stampingachines were
white, and then much of the other machinery, llke teams of the
robots, had been painted red, making the placellgekan industrial
version of Santa Claus’s workshop. Just as he dsbaceX, Musk
placed the desks of his engineers right on theofgdloor, where
they worked in an area cordoned off by rudimentaryicle dividers.

Musk had a desk in this area as weHe/picks the most visible place on
purpose,” said the investor and Tesla board merbeve Jurvetson. “He’s at
Tesla just about every Saturday and Sunday andsvgaaiple to see him and know
they can find him. Then, he can also call supplerghe weekend, and let them
know that he’s personally putting in the hours loa factory floor and expects the

same from them/”

The Model S launch event took place in a sectiotheffactory
where they finish off the cars. There’s a parthef tloor with various
grooves and bumps that the cars pass over, asidecimlisten for
any rattles. There's also a chamber where waterbeasprayed at
high pressure onto the car to check for leaks. ther very last
inspection, the Model S cruises onto a raised giatfmade out of
bamboo, which, when coupled with lots of LED ligigj is meant to
provide an abundant amount of contrast so thatlpemm spot flaws
on the body. For the few first months that the Mdsleame off the
line, Musk went to this bamboo stage to inspectyevehicle. “He
was down on all fours looking up under the wheell,iveaid Steve
Jurvetson, the investor and Tesla board member.

Hundreds of people had gathered around this stageatch as
the first dozen or so cars were presented to tivemers. Many of the
employees were factory workers who had once been gfathe
autoworkers’ union, lost their jobs when the NUMMplant closed,



and were now back at work again, making the cahefuture. They
waved American flags and wore red, white, and bhisors. A
handful of the workers cried as the Model S sedaesr® lined up on
the stage. Even Musk’s most cynical critics wouddvén softened for
a moment while watching the proceedings. Say wbatwill about
Tesla receiving government money or hyping up tleense of the
electric car, it was trying to do something big adifferent, and
people were getting hired by the thousands as altre®ith
machines humming in the background, Musk gaveef bpeech and
then handed the owners their keys. They drove ludf hamboo
platform and out the factory doors, while the Teslaployees
provided a standing ovation.

Just four weeks earlier, SpaceX had flown cargo the
International Space Station and had its capsul&nmetl to Earth—
firsts all around for a private company. That featipled with the
launch of the Model S led to a rapid transformatiorthe way the
world outside of Silicon Valley perceived Musk. Thay who was
always promising, promising, promising was doing-d-atioing
spectacular things. “I may have been optimistichwéspect to the
timing on some of these things, but | didn't ovestpise on the
outcome,” Musk told me during an interview aftee tModel S
launch. “I have done everything | said | was gdmglo.”

Musk did not have Riley around to celebrate witll @hare in
this run of good fortune. They had divorced, andsklbad begun to
think about dating again, if he could find the tinteven with this
turmolil in his personal life, however, Musk hadadlead a point of
calm that he had not felt in many years. “My mamog&on is that
there is a bit of weight off my shoulders,” he satdhe time. Musk
took his boys to Maui to meet up with Kimbal andhet relatives,
marking his first real vacation in a number of ywear

It was right after this holiday that Musk let mevbhathe first
substantial glimpse into his life. Skin still pew]i off his sunburnt
arms, Musk met with me at the Tesla and SpaceXcdeaters, at
the Tesla design studio, and at a Beverley Hilleeesting of a
documentary he had helped sponsor. The f8aseball in the Time
of Cholera,was good but grim and explored a cholera outbieak



Haiti. It turned out that Musk had visited Haitiethprevious
Christmas, filling his jet with toys and MacBook réi for an
orphanage. Bryn Mooser, the codirector of the fibwld me that
during a barbecue Musk had taught the kids howréodff model
rockets and then later went to visit a village deep the jungle by
traveling in a dugout canoe. After the screeningiskiand | hung
out on the street for a bit away from the crowcahoted aloud that
everyone wants to make him out as the Tony Staakacter but that
he didn't really exude that “playboy drinking sdotehile zooming
through Afghanistan in an army convoy” vibe. Heedir back,
pointing to the Haitian canoe ride. “l got wastemh, on some drink
they call the Zombie,” Musk said. He smiled andntievited me to
grab some drinks across the street at Mr. Chowelebcate the
movie. All seemed to be going well for Musk, and davored the
moment.

This restful period did not last long and soon eodesla’s
battle for survival resumed. The company could gamtyduce about
ten sedans per week at the outset and had thousamdsk orders
that it needed to fulfill. Short sellers, those astors who bet a
company’s share price will fall, had taken hugeifpmss in Tesla,
making it the most shorted stock out of one hundarkethe largest
companies listed on the NASDAQ exchange. The naysay
expected numerous Model S flaws to crop up and ramde the
enthusiasm for the car, to the point that peoéeedti canceling their
orders in bulk. There were also huge doubts thalal@uld ramp up
production in a meaningful way and do so profitably October
2012, the presidential hopeful Mitt Romney dubbedid “a loser,”
while slagging off a couple of other governmentiest green
technology companies (the solar panel maker Sodyathd Fisker)

during a debate with Barack Obamat fhe conclusion of the debate,
Musk and | exchanged a couple of emails. He wr'@#,and gas is firmly in the
Romney camp and they are feeding his campaign ttedkimg points. Until
recently, they didn’t care about Tesla, as theydd we would fail.

“Ironically, it is because they are starting tanthilresla might not fail that they
are attacking us. The reason is that society h&stdion, so the less there seems
to be a viable alternative to burning hydrocarbans,less pressure there is to curb
carbon emissions. If an electric car succeedpoilsthat argument.



“Overall though, I think it is great that he memtgal us :) ‘Romney Tesla’ is
one of the top Google searches!”
| reached out to Romney's camp months later, ssssafl Tesla’s soared, to

see if he wanted to change his position but wasfiet]

While the doubters placed huge wagers on Teslafsemaing
failure, Musk’s bluster mode engaged. He beganinglkabout
Tesla’s goals to become the most profitable majporaobile maker
in the world, with better margins than BMW. Then, September
2012, he unveiled something that shocked both Tesl&s and
proponents alike. Tesla had secretly been builthegfirst leg of a
network of charging stations. The company disclabedlocation of
six stations in California, Nevada, and Arizona grdmised that
hundreds more would be on the way. Tesla intenddxild a global
charging network that would let Model S owners mgkiong drives
pull off the highway and recharge very quickly. Aty would be
able to do so for free. In fact, Musk insisted thasla owners would
soon be able to travel across the United Statdsoutitspending a
penny on fuel. Model S drivers would have no treufohding these
stations, not only because the cars’ onboard coenpwtould guide
them to the nearest one but because Musk and véahdisen had
designed giant red and white monoliths to heradd appearance of
the stations.

The Supercharging stations, as Tesla called thepresented a
huge investment for the strapped company. An arguc®uld easily
be made that spending money on this sort of thihgsuch a
precarious moment in the Model S and Tesla’'s histaas
somewhere between daft and batshit crazy. SureskMid not have
the gall to try to revamp the very idea of the awbile and build an
energy network at the same time with a budget edgm to what
Ford and ExxonMobil spend on their annual holidastips. But that
was the exact plan. Musk, Straubel, and otherglenJiesla had
mapped out this all-or-nothing play long ago andltbaertain
features into the Model S with the Superchargemsiird. fresla got its
start using the same lithium ion batteries thatirdo consumer electronics like
laptops. During the early days of the Roadstes finoved a risky but calculated

choice. Tesla wanted to tap into Asia’s maturedpgatsuppliers and get access to
cheap products that would keep improving over tififee press played up Tesla’s



use of these types of batteries, and consumersfasgimated by the idea that a car
could be powered by the same energy source sittsige of their gizmos.

There’s a major misconception that Tesla still dejseon these types of
batteries. Yes, the batteries inside the Modeld& like those found in a laptop.
Tesla, however, started developing its own batbligmistry in conjunction with
partners like Panasonic dating back to late moofethe Roadster. Tesla can still
use the same manufacturing equipment as consuedraglics companies while
ending up with a battery that's safer and betteretuto the intense charging
demands of its cars. Along with the secret fornfatahe battery cells themselves,
Tesla has improved the performance of its battebgsdeveloping its own
techniques for linking the cells together and emplthem. The battery cells have
been designed to vent heat in a very particular, \aag there’s coolant running
throughout the entire battery pack. The batterkpare assembled at the Tesla
factory in an area hidden from visitors.

The chemistry, the batteries, the battery packgtesithese are all elements of
a large, continuous system that Tesla has buiit fitee ground up to allow its cars
to charge at record speed. To control the heatugemtl during the charging
process, Tesla has designed an interlinked systeadmtors and chillers to cool
both the batteries and the chargers. “You've glahak hardware plus the software
management system and other controllers,” said StfBubel. “All of these things
are running at maximum rate.” A Model S can rechat§0 miles of range in 20
minutes at one of Tesla’s charging stations with f@@er pumping straight into
the batteries. By comparison, a Nissan Leaf thatasaut at 80 miles of range can

take 8 hours to recharde.

While the arrival of the Model S and the chargingtwork
garnered Tesla a ton of headlines, it remainedeandf the positive
press and good vibes would last. Serious tradebhaifisbeen made as
Tesla rushed to get the Model S to market. The had some
spectacular, novel features. But everyone insideghef company
knew that as far as luxury sedans went, the Modakd $iot match up
feature to feature with cars from BMW and MerceBesz. The first
few thousand Model S cars, for example, would shighout the
parking sensors and radar-assisted cruise combramon on other
high-end cars. “It was either hire a team of fifigople right away to
make one of these things happen or implement thasgsest and as
fast as you could,” Javidan said.

The subpar fit and finish also proved hard to a@rpldhe early
adopters could tolerate a windshield wiper goingwhee for a
couple of days, but they wanted to see seats amisvthat met the
$100,000 price tag. While Tesla did its best torseuhe highest-



quality materials, it struggled at times to conartbe top suppliers

to take the company seriouslys([Tesla has grown in size, the company has
commanded more respect from suppliers and beentabiet better parts and
better deals. But outsourcing components still &ah Musk, and for
understandable reasons. When it tried to ramp ogugtion in 2013, Tesla ran
into periodic issues because of its suppliers. @item made what should have
been an inconsequential 12-volt lead acid batteey handled a few auxiliary
functions in the car. Tesla bought the part fromAanerican supplier, which in
turn outsourced the part from a company in Chinaiclvin turn outsourced the
part from a company in Vietham. By the time thetdogt arrived at Tesla’s
factories, it didn’t work, adding cost and delaysidg a crucial period in the
Model S’s history. It's situations like these thgpically result in Tesla playing a
much more active role with its suppliers when coraegao other automakers. For
something like an ABS braking controller, Teslalwibrk hand-in-hand with its
supplier—in this case Bosch—to tune the hardwadesaftware for the Model S’s
specific characteristics. “Most companies just h#mer cars over to Bosch, but
Tesla goes in with a software engineer,” said Aliidan. “We had to change their

mind-set and let them know we wanted to work orery deep level] “People
were very suspect that we would deliver one thodiddodel Ss,”
said von Holzhausen. “It was frustrating becausehae the drive
internally to make the car perfect but could not gee same
commitment externally. With something like the visawe ended up
having to go to a third-rate supplier and then workfixing the
situation after the car had already started shgpifhe cosmetic
issues, though, were minor compared to a tumultseusf internal
circumstances, revealed in detail here for thet fiime, that
threatened to bankrupt the company once again.

Musk had hired George Blankenship, a former Applecative,
to run its stores and service-center operationg\pfte, Blankenship
worked just a couple of doors down from Steve Jatd received
credit for building much of the Apple Store strateyVhen Tesla
first hired Blankenship, the press and public weswvitter,
anticipating that'd he do something spectacular @nddds with the
traditions of the automotive industry.

Blankenship did some of that. He expanded Teslaimber of
stores throughout the world and imbued them witdt tpple Store
vibe. Along with showcasing the Model S, the Teslares sold
hoodies and hats and had areas in the back whasewauld find
crayons and Tesla coloring books. Blankenship ga®e tour of the



Tesla store on Santana Row, the glitzy shoppingecen San Jose.
He came off as a warm, grandfatherly sort who saslal as his
chance to make a difference. “The typical dealent&/o sell you a
car on the spot to clear inventory off his lot,’aBkenship said. “The
goal here is to develop a relationship with Testal alectric
vehicles.” Tesla, he said, wanted to turn the M&l&@to more than
a car. Ideally it would be an object of desire jlilst the iPod and
iPhone. Blankenship noted that Tesla had more tbanthousand
reservations for the Model S at the time, the wvaajority of which
had arrived without the customers test-driving ¢he. A lot of this
early interest resulted from the aura surroundingiski who
Blankenship said came off as similar to Jobs bl witoned-down
control-freak vibe. “This is the first place | hawerked that is going
to change the world,” Blankenship said, takinglagathe sometimes
trivial nature of Apple’s gadgets.

While Musk and Blankenship got along at first, theiationship
fell apart during the latter stages of 2012. Ted#ith have a large
number of reservations in which people put dowr0@8, for the
right to buy a Model S and get in the purchase qud&ut the
company had struggled to turn these reservatioios antual sales.
The reasons behind this problem remain uncleamaly have been
that the complaints about the interior and theyelariks mentioned
on the Tesla forums and message boards were caosimgerns.
Tesla also lacked financing options to soften tlwavibof buying a
$100,000 car, while uncertainty surrounded theleeserket for the
Model S. You might end up with the car of the fet@r you might
spend six figures on a dud with a battery pack ltheds its capacity,
and with no secondary buyer. Tesla’s service cerdethe time were
also terrible. The early cars were unreliable andtamers were
being sent in droves to centers unprepared to &atid volume.
Many prospective Tesla owners likely wanted to hang on the
sidelines for a bit longer to make sure that thengany would
remain viable. As Musk put it, “The word of moutim ¢he car
sucked.”

By the middle of February 2013, Tesla had falleto ia crisis
state. If it could not convert its reservationtochases quickly, its



factory would sit idle, costing the company vasiamts of money.
And if anyone caught wind of the factory slowdowisla's shares
would likely plummet, prospective owners would beesoeven more
cautious, and the short sellers would win. The svef this
problem had been hidden from Musk, but once henézhabout it,
he acted in his signature all-or-nothing fashioruskl pulled people
from recruiting, the design studio, engineeringnafice, and
wherever else he could find them and ordered therget on the
phone, call people with reservations, and closdsdéd we don't
deliver these cars, we are fucked,” Musk told thgleyees. “So, |
don’'t care what job you were doing. Your new jobdslivering
cars.” He placed Jerome Guillen, a former Daimleeceative, in
charge of fixing the service issues. Musk firedicefeaders whom
he deemed subpar performers and promoted a flopchwir people
who had been doing above-average work. He also nede
announcement personally guaranteeing the resale pfithe Model
S. Customers would be able to resell their cardHeraverage going
rate of similar luxury sedans with Musk putting idions behind
this pledge. And then Musk tried to orchestratettieate fail-safe
for Tesla just in case his maneuvers did not work.

During the first week of April, Musk reached out hes friend
Larry Page at Google. According to people familath their
discussion, Musk voiced his concerns about Tealil#dy to survive
the next few weeks. Not only were customers faitmgonvert their
reservations to orders at the rate Musk hopedekisting customers
had also started to defer their orders as theydhalaout upcoming
features and new color choices. The situation gabvad that Tesla
had to shut down its factory. Publicly, Tesla saitkeded to conduct
maintenance on the factory, which was technicailg, talthough the
company would have soldiered on had the orders b&esing as
expected. Musk explained all of this to Page arehtltruck a
handshake deal for Google to acquire Tesla.

While Musk did not want to sell, the deal seemé&e the only
viable course for Tesla's future. Musk’s biggesarfeabout an
acquisition was that the new owner would not seslal® goals
through to their conclusion. He wanted to make stivat the



company would end up producing a mass-market @ecéhicle.
Musk proposed terms under which he would remaimcantrol of
Tesla for eight years or until it started pumping a mass-market
car. Musk also asked for access to $5 billion ipite& for factory
expansions. Some of Google’s lawyers were put off these
demands, but Musk and Page continued to talk abeuteal. Given
Tesla’s value at the time, it was thought that Geagould need to
pay about $6 billion for the company.

As Musk, Page, and Google’s lawyers debated thenpetiers of
an acquisition, a miracle happened. The five huhdreso people
whom Musk had turned into car salesmen quickly salduge
volume of cars. Tesla, which only had a couple weskcash left in
the bank, moved enough cars in the span of abautelen days to
end up with a blowout first fiscal quarter. Tedlarmed Wall Street
on May 8, 2013, by posting its first-ever profit as public
company—$11 million—on $562 million in sales. Itidered 4,900
Model S sedans during the period. This announcesemit Tesla’s
shares soaring from about $30 a share to $130hpee n July. Just
a couple of weeks after revealing the first-quarésults, Tesla paid
off its $465 million loan from the government eaalyd with interest.
Tesla suddenly appeared to have vast cash resetves disposal,
and the short sellers were forced to take massisses. The solid
performance of the stock increased consumers’ dende, creating
a virtuous circle for Tesla. With cars selling aresla’s value rising,
the deal with Google was no longer necessary, asthThad become

too expensive to buy. The talks with Google endedogle’s attorneys
had asked to make a presentation to Tesla’'s b&asfdre he would permit this,
Musk asked for the right to call on Google for arldn case Tesla encountered
cash flow issues after acquisition talks becamdi@uds there would otherwise be
no way for Tesla to raise money. Google hesitatedhes for a few weeks, by

which time Tesla ended up in the cléar.

What transpired next was the Summer of Musk. Musk Ips
public relations staff on high alert, telling thehat he wanted to try
to have one Tesla announcement per week. The conmaver quite
lived up to that pace, but it did issue statemétetr statement. Musk
held a series of press conferences that addressmacihg for the
Model S, the construction of more charging stati@amsl the opening



of more retail stores. During one announcement, kMusted that
Tesla’s charging stations were solar-powered amtl Hateries on-
site to store extra juice. “I was joking that eviérthere’s some
zombie apocalypse, you'll still be able to travbtoughout the
country using the Tesla Supercharger system,” Miasl, setting the
bar very high for CEOs at other automakers. Butiljgest event by
far was held in Los Angeles, where Tesla unveiladtleer secret
feature of the Model S.

In June 2013, Tesla cleared the prototype vehmlgf its Los
Angeles design studio and invited Tesla ownerstaadnedia for a
flashy evening soiree. Hundreds of people showedltiping their
pricey Model S sedans through the grungy streetdasfthorne and
parking in between the design studio and the Spdeedry. The
studio had been converted into a lounge. The hghtvas dim, and
the floor had been covered in AstroTurf and tiet@anake plateaus
where people could mingle or plop down on couch&esmen in
tight black dresses cruised through the crowd,isgrdrinks. Daft
Punk’s “Get Lucky” played on the sound system. Agst had been
built at the front of the room, but before Musk exsded it he
mingled with the masses. It was clear that he ledimne a rock star
for Tesla owners—every bit the equivalent of Stdeds for the
Apple faithful. People surrounded him and askedalk®e pictures.
Meanwhile, Straubel stood off to the side, oftemltg alone.

After people had a couple of drinks, Musk foughtotigh the
crowd to the front of the room, where old TV comaials projected
onto a screen above the stage showed familiesistppy Esso and
Chevron stations. The kids were so happy to seeEds® tiger
mascot. “Gas is a weird thing to love,” Musk safttlonestly.”
That’s when he brought a Model S up onstage. A bpkned up in
the floor beneath the car. It had been possiblalafig, Musk said, to
replace the battery pack underneath the Model @& imatter of
seconds—the company just hadn’t told anyone abbist Tesla
would now start adding battery swapping at its ghmay stations as a
quicker option to recharging. Someone could drigltrover a pit
where a robot would take off the car’s battery pao#l install a new
one in ninety seconds, at a cost equivalent todilup with a tank of



gas. “The only decision that you have to make wjgncome to one
of our Tesla stations is do you prefer faster eefr Musk said.

[Following the demonstration, Tesla struggled toiveel on the battery swap
technology. Musk had promised that the first featishs would arrive in late
2013. A year after the event, though, Tesla hadtgebpen a single station.
According to Musk, the company ended up needingea with more pressing
issues. “We're going to do it because we said vdgdt,” Musk said. “It may not

be on the schedule that we'd like but we alwaysetimough in the end.”

In the months that followed, a couple of eventeahened to
derail the Summer of Musk. Tidew York Timepenned a withering
review of the car and its charging stations, asdwaple of the Model
S sedans caught fire after being involved in coltis. Disobeying
conventional public relations wisdom, Musk wenieafthe reporter,
using data pulled from the car to undermine theexeer’'s claims.
Musk penned the feisty rebuttal himself, while @tation in Aspen
with Kimbal, and friend and Tesla board member AmgoGracias.
“At some other company, it would be a public relasi group putting
something like this together,” Gracias said. “Efelt like it was the
most important problem facing Tesla at the time #rat’'s always
what he deals with and how he prioritizes. It cokildl the car and
represented an existential threat against the éssinHave there
been moments where his unconventional style inethgpes of
situations has made me cringe? Yes. But | trugtithaill work out
in the end.” Musk applied a similar approach tolidgawith the fires
by declaring the Model S the safest car in Amenica press release
and adding a titanium underbody shield and alumimletes to the
vehicle to deflect and destroy debris and keepbtiteery pack safe.

[Tesla does seem to promote an obsession with séfetys unmatched in the
industry. J. B. Straubel explained the companyiskihg as follows: “With the
safety stuff, it seems like car companies haveveebto a place where their design
objectives are set by whatever is regulated obkas standardized. The rule says,
‘Do this and nothing more.” That is amazingly bariengineering. It leaves you
maybe fiddling with the car’s shape or trying tokmat a bit faster. We have more
crumple zones, better deceleration, a lower cepfergravity. We went in

wondering, ‘Can we make this car twice as safengthang else on the road?}”
The fires, the occasional bad review—none of thid any effect
on Tesla’'s sales or share price. Musk’s star shomghter and



brighter as Tesla’s market value ballooned to albailftthat of GM
and Ford.

Tesla held another press event in October 2014 dbaiented
Musk’s place as the new titan of the auto indudttysk unveiled a
supercharged version of the Model S with two motesse in the
front and one in the back. It could go zero to 3.2 seconds. The
company had turned a sedan into a supercar. Tkés thking off
from a carrier deck,” Musk said. “It's just banariabusk also
unveiled a new suite of software for the Model Sttlgave it
autopilot functions. The car had radar to detegecib and warn of
possible collisions and could guide itself via GRSter, you will be
able to summon the car,” Musk said. “It will coneewherever you
are. There’s also something else | would like to Biany of our
engineers will be hearing this in real time. | wiblike the charge
connector to plug itself into the car, sort of lée articulating snake.
| think we will probably do something like that.”

Thousands of people waited in line for hours to #8&esk
demonstrate this technology. Musk cracked jokesindurthe
presentation and played off the crowd’s enthusiaBh@ man who
had been awkward in front of media during the Payears had
developed a unique, slick stagecraft. A woman stegnadext to me in
the crowd went weak in the knees when Musk firektthe stage. A
man to my other side said he wanted a Model X autljbist offered
$15,000 to a friend to move up on the reservatisty) $0 that he
could end up with model No. 700. The enthusiasmplsal with
Musk’s ability to generate attention was emblematigust how far
the little automaker and its eccentric CEO had coRwal car
companies would kill to receive such interest aad hasically been
left dumbfounded as Tesla snuck up on them andraetelil more
than they had ever imagined possible.

As the Model S fever gripped Silicon Valley, | ved Ford’'s
small research and development lab in Palo Alt@ Adad of the lab
at the time was a ponytailed, sandal-wearing ergimamed T. J.
Giuli, who felt very jealous of Tesla. Inside ofegy Ford were
dozens of computing systems made by different comgathat all
had to speak to each other and work as one. It avasess of



complexity that had evolved over time, and simiifythe situation
would prove near impossible at this point, espgciar a company
like Ford, which needed to pump out hundreds otishods of cars
per year and could not afford to stop and reboesld, by contrast,
got to start from scratch and make its own softwheefocus of the
Model S. Giuli would have loved the same opporturiiBoftware is
in many ways the heart of the new vehicle expedagnbe said.
“From the powertrain to the warning chimes in tlae, gou’'re using
software to create an expressive and pleasing@mvent. The level
of integration that the software has into the sthe Model S is
really impressive. Tesla is a benchmark for whatdeehere.” Not
long after this chat, Giuli left Ford to becomeeargineer at a stealth
start-up.

There was little the mainstream auto industry calddto slow
Tesla down. But that didn't stop executives froming to be
difficult whenever possible. Tesla, for example,ntea to call its
third-generation car the Model E, so that its lmed vehicles would
be the Model S, E, and X—another playful Musk gBgt Ford’s
then CEO, Alan Mulally, blocked Tesla from using di&b E, with
the threat of a lawsuit. “So | call up Mulally ahdvas like, ‘Alan,
are you just fucking with us or are you really gpto do a Model
E?"” Musk said. “And I’'m not sure which is worseod know? Like
it would actually make more sense if they're justking with us
because if they actually come out with a Model Ehet point, and
we’ve got the Model S and the X and Ford comesaailt the Model
E, it’s going to look ridiculous. So even thoughrérdid the Model T
a hundred years ago, nobody thinks of ‘Model’ asdp@ Ford thing
anymore. So it would just feel like they stolelitkke why did you go
steal Tesla’'s E? Like youre some sort of fascishya marching
across the alphabet, some sorSesame Streebbber. And he was
like, ‘No, no, we’re definitely going to use it.’"m&l | was like, ‘Oh, |
don't think that’s such a good idea because peapegoing to be
confused because it’'s not going to make sense.l€aogn’'t used to
Ford having Model something these days. It's ugualled like the
Ford Fusion.” And he was like, no, his guys realignt to use that.
That's terrible.” After that, Tesla registered tinedemark for Model



Y as another joke. “In fact, Ford called us up geadand said, ‘We
see you've registered Model Y. Is that what yow@ng to use
instead of the Model E?”” Musk said. “I'm like, ‘Na’s a joke. S-E-
X-Y. What does that spell?” But trademark law idrg profession it

turns out.” As for the origins of the Model S name, Musk s&it¥ell, | like
calling things what they are. We had the Roadbigrthere was no good word for
a sedan. You can't call it the Tesla Sedan. THadgreng as hell. In the U.K., they
say ‘saloon,” but then it's sort of like, ‘What ayeu? A cowboy or something?’
We went through a bunch of iterations, and the M&sounded the best. And it
was like a vague nod to Ford being the Model Thiatt electric cars preceded the
Model T, and in a way we’re coming full circle atite thing that proceeded the
Model T is now going into production in the twetityst century, hence the Model

S. But that’s sort of more like reversing the lotfic

What Musk had done that the rival automakers missedidn’t
have the means to combat was turn Tesla into styie It did not
just sell someone a car. It sold them an imageeéng they were
tapping into the future, a relationship. Apple dite same thing
decades ago with the Mac and then again with tbd #&hd iPhone.
Even those who were not religious about their iafidn to Apple
were sucked into its universe once they boughthdeware and
downloaded software like iTunes.

This sort of relationship is hard to pull off if yalon’t control as
much of the lifestyle as possible. PC makers tlaaméd their
software out to Microsoft, their chips to Intel,datheir design to
Asia could never make machines as beautiful andoasplete as
Apple’s. They also could not respond in time as laptmok this
expertise to new areas and hooked people on ilEappns.

You can see Musk’'s embrace of the car as lifestyl@esla’s
abandonment of model years. Tesla does not deeigaas as being
2014s or 2015s, and it also doesn’t have “all 1#&42 in stock must
go, go, go and make room for the new cars” sategradduces the
best Model S it can at the time, and that's what tustomer
receives. This means that Tesla does not develdphald on to a
bunch of new features over the course of the yedrthen unleash
them in a new model all at once. It adds features lmy one to the
manufacturing line when they're ready. Some custesmmay be
frustrated to miss out on a feature here and theesla, however,
manages to deliver most of the upgrades as softwadates that



everyone gets, providing current Model S ownershwleasant
surprises.

For the Model S owner, the all-electric lifestytarislates into a
less hassled existence. Instead of going to thesggd®n, you just
plug the car in at night, a rhythm familiar to angowith a
smartphone. The car will start charging right awayhe owner can
tap into the Model S’s software and schedule cihgrgp take place
late at night, when the cheapest electricity rat@esavailable. Tesla
owners not only dodge gas stations; they mostlytgetkip out on
visits to mechanics. A traditional vehicle needsamd transmission
fluid changes to deal with all the friction and wead tear produced
by its thousands of moving parts. The simpler eleatar design
eliminates this type of maintenance. Both the Rtmmdand the
Model S also take advantage of what's known as negeive
braking, which extends the life of the brakes. Bgrstop-and-go
situations, the Tesla will brake by kicking the wwointo reverse via
software and slowing down the wheels instead afigisirake pads
and friction to clamp them down. The Tesla motomegates
electricity during this process and funnels it baockthe batteries,
which is why electric cars get better mileage ty tiaffic. Tesla still
recommends that owners bring in the Model S ongea for a
checkup but that’s mostly to give the vehicle aesoger and make
sure that none of the components seems to be \geainvn
prematurely.

Even Tesla's approach to maintenance is philosapitic
different from that of the traditional automotivedustry. Most car
dealers make the majority of their profits fromwseing cars. They
treat vehicles like a subscription service, exmpecieople to visit
their service centers multiple times a year for yngears. This is the
main reason dealerships have fought to block Testa selling its

cars directly to consumersa handful of lawsuits have been filed against
Tesla with auto dealers arguing that the compaoylshnot be able to sell its cars
directly. But even in those states that have banhesla’'s stores, prospective
customers can usually request a test drive, aneé@oenfrom Tesla will show up
with a vehicle. “Sometimes you have to put somethiut there for people to
attack,” Musk said. “In the long run, the storeswWde important. The way things
will really grow is by word of mouth. The storesdike a viral seed to get things



going.”/ “The ultimate goal is to never have to bring year back in
after you buy it,” said Javidan. The dealers chamgere than
independent mechanics but give people the peacanaf that their
car is being worked on by a specialist for a paléic make of
vehicle. Tesla makes its profits off the initialesaf the car and then
from some optional software services. “I got thenber ten Model
S,” said Konstantin Othmer, the Silicon Valley sadte whiz and

entrepreneur.dthmer has lined up to be the lucky owner of thst fRoadster
Il.

Musk has developed an unconventional policy tordates the order in which
cars are sold. When a new car is announced anids is set, a race begins in
which the first person to hand Musk a check getsfittst car. With the Model S,
Steve Jurvetson, a Tesla board member, had a eti¢k ready in his wallet and
slid it across the table to Musk after spying detan the Model S in a packet of
board meeting notes.

Othmer caught &Vired story about a planned second version of the Readst
and emailed Musk right away. “He said, ‘Okay, Ilsill it to you, but you have to
pay two hundred thousand dollars right now.” Othragreed, and Tesla had him
come to the company's headquarters on a Sundaygto ome paperwork,
acknowledging the price of the car and the fadt tthe company didn’t quite know
when it would arrive or what its specifications Wwbbe. “My guess is that it will
be the fastest car on the road,” Othmer saidl Hglfour-wheel drive. It's going to
be insane. And | don’t really think that will beetheal price. | just don’t think Elon

wanted me to buy it]”“It was an awesome car, but it had just about
every issue you might have read about in the fordrney would fix

all these things and decided to trailer the cak hadhe shop so that
they didn't add any miles to it. Then | went in pone-year service,
and they spruced up everything so that the carbetisr than new. It
was surrounded by velvet ropes in the service ceftevas just
beautiful.”

Tesla’'s model isn’t just about being an affront ttee way
carmakers and dealers do business. It's a mordesplaty on how
electric cars represent a new way to think of aofaitas. All car
companies will soon follow Tesla’'s lead and offem& form of
over-the-air updates to their vehicles. The prattic and scope of
their updates will be limited, however. “You jusirct do an over-
the-air sparkplug change or replacement of thengnelt,” said
Javidan. “With a gas car, you have to get underhibed at some
point and that forces you back to the dealershywag. There’'s no



real incentive for Mercedes to say, ‘You don’t néedring the car
in,” because it's not true.” Tesla also has theeedlighaving designed
so many of the key components for its cars in-hpusduding the
software running throughout the vehicle. “If Daimlgvants to
change the way a gauge looks, it has to contactpalisr half a
world away and then wait for a series of approvalayidan said. “It
would take them a year to change the way the ‘Ptheninstrument
panel looks. At Tesla, if Elon decides he wantscaupe of a bunny
rabbit on every gauge for Easter, he can havediva in a couple of

hours.” Dr as Straubel put it, “Watching people drive theddl S across the
country is phenomenal. There is no way you carhdbih anything else. It's not
about putting a charging station in the desert stimat. I1t's about realizing where
this is going to go. We will end up launching théd-generation car into a world
where this charging network is free and ubiquitoiisbugs me when people
compare us to a car company. The cars are absotutelmain product, but we are
also an energy company and a technology companyaré/going down to the dirt
and having discussions with mining companies athmitnaterials for our batteries
and going up to commercialize all the pieces thakenup an electronic vehicle

and all the pieces that make an awesome product.”

As Tesla turned into a star of modern American sdy its
closest rivals were obliterated. Fisker Automotifgéed for
bankruptcy and was bought by a Chinese auto pantgoany in
2014. One of its main investors was Ray Lane, awercapitalist at
Kleiner Perkins Caufield & Byers. Lane had costiide Perkins a
chance to invest in Tesla and then backed Fiskeatisastrous move
that tarnished the firm’'s brand and Lane’s repatatBetter Place
was another start-up that enjoyed more hype thakeFiand Tesla
put together and raised close to $1 billion to dwlectric cars and

battery-swapping stationsM{isk suspected Better Place came up with
battery swapping as a plan after its CEO, Shai gigagard about the technology

during a tour of the Tesla factofyl he company never produced much of
anything and declared bankruptcy in 2013.

The guys like Straubel who had been at Tesla smebeginning
are quick to remind people that the chance to baildawesome
electric car had been there all along. “It's ndtllselike there was a
rush to this idea, and we got there first,” Strdubaid. “It is
frequently forgotten in hindsight that people thbughis was the
shittiest business opportunity on the planet. Teetwe capitalists



were all running for the hills.” What separated [effom the
competition was the willingness to charge aftervison without

compromise, a complete commitment to execute to kMus
standards.



11

THE UNIFIED FIELD THEORY OF
ELON MUSK

THE RIVE BROTHERS USED TO BE LIKE A TECHNOLOGY

GANG. In the late 1990s, they would jump on skateble and zip
around the streets of Santa Cruz, knocking on tmesdof businesses
and asking if they needed any help managing themputing
systems. The young men, who had all grown up irti8Africa with
their cousin Elon Musk, soon decided there mustrbeasier way to
hawk their technology smarts than going door-tordddey wrote
some software that allowed them to take controthafir clients’
systems from afar and to automate many of the atdnthsks that
companies required, such as installing updatesptications. The
software became the basis of a new company calleddeEeam, and
the brothers promoted their technology in some ailing ways.
Billboards went up around Silicon Valley in whiclyndon Rive, a

buff underwater hockey playend, really. Both Lyndon and his wife play
underwater hockey and used these skills to seg@engards, meeting the criteria
for the “exceptional abilities” the United Statessiles. They ultimately played for

the U.S. national teanfsstood naked with his pants around his ankles,
while holding a computer in front of his crotch. dpove his photo,
the tagline for the ad read, “Don’t get caught wythur systems
down.”

By 2004, Lyndon and his brothers, Peter and Ruasied a new
challenge—something that not only made them monet Bs
Lyndon put it, “something that made us feel goodrg\single day.”
Near the end of the summer that year, Lyndon reateRV and set
out with Musk for the Black Rock desert and the nes$ of Burning
Man. The men used to go on adventures all the wimen they were



kids and looked forward to the long drive as a waygatch up and
brainstorm about their businesses. Musk knew tlyatdan and his
brothers were angling for something big. While oy Musk turned
to Lyndon and suggested that he look into the seteargy market.
Musk had studied it a bit and thought there weraesopportunities
that others had missed. “He said it was a goodeptacget into,”
Lyndon recalled.

After arriving at Burning Man, Musk, a regular hetevent, and
his family went through their standard routineseytset up camp
and prepped their art car for a drive. This ydagythad cut the roof
off a small car, elevated the steering wheel, sdiit to the right so
that it was placed near the middle of the vehieled replaced the
seats with a couch. Musk took a lot of pleasurdriming the funky

creation. Musk had made a number of art cars over the yaaBsirming Man,
including an electric one shaped like a rocket20i1, he also received a lot of
grief from theWall Street Journafor having a high-end camp. “Elon Musk, chief
executive of electric-car maker Tesla Motors andotmder of eBay Inc.’s PayPal
unit, is among those eschewing the tent life,”ghper wrote. “He is paying for an
elaborate compound consisting of eight recreatioehicles and trailers stocked
with food, linens, groceries and other essentiatshimself and his friends and
family, say employees of the outfitter, Classic Adtures RV. . . . Classic is one
of the festival’s few approved vendors. It char§d$500 to $10,000 per RV for its
Camp Classic Concierge packages like Mr. Musk'sMit Musk’s RV enclave,
the help empties septic tanks, brings water andemaltre the vehicles’ electricity,
refrigeration, air conditioning, televisions, DVIagers and other systems are ship
shape. The staff also stocked the campers with Oolte, Gatorade and Cruzan
rum.” Once the story hit, Musk’s group felt likeaSkic Adventures had leaked the
information to drum up business, and they triedntave to a new, undisclosed

location] “Elon likes to see the rawness of people thesaid Bill
Lee, his longtime friend. “It’s his version of camg@. He wants to go
and drive the art cars and see installations aadjtbat light shows.
He dances a lot.” Musk put on a display of strengthd
determination at the event as well. There was ad@n@ole perhaps
thirty feet high with a dancing platform at the t@pozens of people
tried and failed to climb it, and then Musk gaveaitgo. “His
technique was very awkward, and he should not lsaeeeeded,”
said Lyndon. “But he hugged it and just inched mo anched up
until he reached the top.”



Musk and the Rives left Burning Man enthused. Thee®&
decided to become experts on the solar industry famdtl the
opportunity in the market. They spent two yearsdging solar
technology and the dynamics of the business, rgad@search
reports, interviewing people, and attending confees along the
way. It was during the Solar Power Internationaifecence that the
Rive brothers really hit on what their business etadight be. Only
about two thousandrifirteen thousand people showed up in 2b8eople
showed up for the event, and they all fit into aumle of hotel
conference rooms for presentations and panels.nBusne open
discussion session, representatives from a haraffahe world’s
largest solar installers were sitting onstage, thiedmoderator asked
what they were doing to make solar panels morerdsfae for
consumers. “They all gave the same answer,” Lynsld. “They
said, ‘We’re waiting for the cost of the panelgitop.” None of them
were taking ownership of the problem.”

At the time, it was not easy for consumers to gérspanels on
their houses. You had to be very proactive, acagithe panels and
finding someone else to install them. The consypaét up front and
had to make an educated guess as to whether disnot her house
even got enough sunshine to make the ordeal wotitdwbn top of
all this, people were reluctant to buy panels, kingwhat the next
year’s models would be more efficient.

The Rives decided to make buying into the solarmpgsiion
much simpler and formed a company called Solar@ity2006.
Unlike other companies, they would not manufacthesr own solar
panels. Instead they would buy them and then d¢ aout
everything else in-house. They built software famalgzing a
customer’s current energy bill and the positionh&fir house and the
amount of sunlight it typically received to detemmiif solar made
sense for the property. They built up their ownmsao install the
solar panels. And they created a financing systenwhich the
customer did not need to pay anything up frontther panels. The
consumer leased the panels over a number of ydaes faxed
monthly rate. Consumers got a lower bill overaiey were no
longer subject to the constantly rising rates pfdgl utilities, and, if



they sold their house, they could pass the contoattie new owner.
At the end of the lease, the homeowner could afgpade to new,
more efficient panels. Musk had helped his cousime up with
this structure and become the company’s chairmah isnlargest
shareholder, owning about a third of SolarCity.

Six years later, SolarCity had become the largesaller of solar
panels in the country. The company had lived ugstanitial goals
and made installing the panels painless. Rivalsewsshing to
mimic its business model. SolarCity had benefitémth@ the way
from a collapse in the price of solar panels, whidturred after
Chinese panel manufacturers flooded the market pvitduct. It had
also expanded its business from consumers to BsERewith
companies like Intel, Walgreens, and Wal-Mart signup for large
installations. In 2012, SolarCity went public and shares soared
higher in the months that followed. By 2014, Solty@as valued at
close to $7 billion.

During the entire period of SolarCity’s growth, i&ln Valley
had dumped huge amounts of money into green teahypol
companies with mostly disastrous results. Thereewlee automotive
flubs like Fisker and Better Place, and Solyndne,golar cell maker
that conservatives loved to hold up as a cautionte of
government spending and cronyism run amok. Som&efmost
famous venture capitalists in history, like JohneBoand Vinod
Khosla, were ripped apart by the local and natiqgmiaks for their
failed green investments. The story was almost yawhe same.
People had thrown money at green technology bedassemed like
the right thing to do, not because it made busisesse. From new
kinds of energy storage systems to electric cadssatar panels, the
technology never quite lived up to its billing aretjuired too much
government funding and too many incentives to eremtviable
market. Much of this criticism was fair. It's jutat there was this
Elon Musk guy hanging around who seemed to haverdi
something out that everyone else had missed. “WileaHalanket rule
against investing in clean-tech companies for alaodecade,” said
Peter Thiel, the PayPal cofounder and venture &iggtitat Founders
Fund. “On the macro level, we were right becausarcltech as a



sector was quite bad. But on the micro level, dk® like Elon has
the two most successful clean-tech companies itJtBe We would
rather explain his success as being a fluke. Thate wholelron
Man thing in which he’s presented as a cartoonishnassiman—this
very unusual animal at the zoo. But there is noglegree to which
you have to ask whether his success is an indi¢torethe rest of us
who have been working on much more incrementalgghimo the
extent that the world still doubts Elon, | thinksiea reflection on the
insanity of the world and not on the supposed ittgaxf Elon.”

SolarCity, like the rest of Musk’s ventures, didt mepresent a
business opportunity so much as it represented ridview. Musk
had decided long ago—in his very rational mannemt#olar made
sense. Enough solar energy hits the Earth’s suifaabout an hour
to equal a year’s worth of worldwide energy constiompfrom all
sources put together.htfp://www.sandia.gov/~jytsao/Solar%20FAQsJpdf
Improvements in the efficiency of solar panels hagen happening
at a steady clip. If solar is destined to be madikipreferred energy
source in the future, then this future ought tobbeught about as
quickly as possible.

Starting in 2014, SolarCity began to make the éxlent of its
ambitions more obvious. First, the company begdiingeenergy
storage systems. These units were built througharengrship with
Tesla Motors. Battery packs were manufactured exfTesla factory
and stacked inside refrigerator-sized metal caBesinesses and
consumers could purchase these storage systemsgtoeat their
solar panel arrays. Once they were charged upb#tiery units
could be used to help large customers get throlgmight or during
unexpected outages. Customers could also pull fileenbatteries
instead of the grid during peak energy use periadgn utilities
tend to tack on extra charges. While SolarCityemblthe storage
units out in a modest, experimental fashion, thengany expects
most of its customers to buy the systems in thesyalaead to smooth
out the solar experience and help people and asaseleave the
electrical grid altogether.

Then, in June 2014, SolarCity acquired a solar roaker called
Silevo for $200 million. This deal marked a hugéftsin strategy.




SolarCity would no longer buy its solar panelswtuld make them
at a factory in New York State. Silevo’s cells waiad to be 18.5
percent efficient at turning light into energy, quaned to 14.5
percent for most cells, and the expectations weae¢ the company
could reach 24 percent efficiency with the right nen@acturing
techniques. Buying, rather than manufacturing,rsméeels had been
one of SolarCity’s great advantages. It could edigié on the glut in
the solar cell market and avoid the large capxakaditures tied to
building and running factories. With 110,000 custosg however,
SolarCity had started to consume so many solarlpamat it needed
to ensure a consistent supply and price. “We areently installing
more solar than most of the companies are manufagtu said
Peter Rive, the cofounder and chief technologyceffiat SolarCity.
“If we do the manufacturing ourselves and take athge of some
different technology, our costs will be lower—arstbusiness has
always been about lowering the costs.”

After adding the leases, the storage units, andstiar cell
manufacturing together, it became clear to closseofers of
SolarCity that the company had morphed into somgthesembling
a utility. 1t had built out a network of solar sgsts all under its
control and managed by the company’s softwarehByend of 2015,
SolarCity expects to have installed 2 gigawatts'rtivoof solar
panels, producing 2.8 terawatt-hours of electriggr year. “This
would put us on a path to fulfill our goal to beaone of the largest
suppliers of electricity in the United States,” t@mpany said after
announcing these figures in a quarterly earningsestent. The
reality is that SolarCity accounts for a tiny friaat of the United
States’ annual energy consumption and has a longtwago to
become a major supplier of electricity in the cowunfThere can,
however, be little doubt that Musk intends for ttmpany to be a
dominant force in the solar industry and in thergpeindustry
overall.

What's more, SolarCity is a key part of what carthmught of as
the unified field theory of Musk. Each one of higsimesses is
interconnected in the short term and the long tefesla makes
battery packs that SolarCity can then sell to ergtamers. SolarCity



supplies Tesla’s charging stations with solar panelping Tesla to
provide free recharging to its drivers. Newly mahtdodel S owners
regularly opt to begin living the Musk Lifestyle caroutfit their

homes with solar panels. Tesla and SpaceX help eien as well.
They exchange knowledge around materials, manufagtu
techniques, and the intricacies of operating faesothat build so
much stuff from the ground up.

For most of their histories, SolarCity, Tesla, @jylaceX have
been the clear underdogs in their respective maudead gone to war
against deep-pocketed, entrenched competitors. THudar,
automotive, and aerospace industries remain lardedn by
regulation and bureaucracy, which favors incumbentspeople in
these industries Musk came off as a wide-eyed tdobist who
could be easily dismissed and ridiculed and wh@ esmpetitor, fell
somewhere on the spectrum between annoying anaffghit. The
incumbents did their usual thing using their comio&s in
Washington to make life as miserable as possiblealbnhree of
Musk’s companies, and they were pretty good at it.

As of 2012, Musk Co. turned into a real threat, &ndecame
harder to go at SolarCity, Tesla, or SpaceX awiddal companies.
Musk’s star power had surged and washed over @ethientures at
the same time. When Tesla’s shares jumped, quien &olarCity’'s
did, too. Similar optimistic feelings accompaniestcessful SpaceX
launches. They proved Musk knew how to accomplish most
difficult of things, and investors seemed to buymore to the risks
Musk took with his other enterprises. The executizad lobbyists of
aerospace, energy, and automotive companies wedesly going
up against a rising star of big business—an inélistr celebrity.
Some of Musk’s opponents started to fear beinghenirong side of
history or at least the wrong side of his glow. @shbegan playing
really dirty.

Musk has spent years buttering up the Democrats tsited
the White House several times and has the earesident Obama.
Musk, however, is not a blind loyalist. He firstdaforemost backs
the beliefs behind Musk Co. and then uses any pmigmmeans at
his disposal to advance his cause. Musk plays dhegb the ruthless



industrialist with a fierce capitalist streak bett¢han most
Republicans and has the credentials to back itnagpbearn support.
The politicians in states like Alabama looking tootect some
factory jobs for Lockheed or in New Jersey tryimgtelp out the
automobile dealership lobby now have to contendh witguy who
has an employment and manufacturing empire spreaoss the
entire United States. As of this writing, SpaceX laafactory in Los
Angeles, a rocket test facility in central Texasd dad just started
construction on a spaceport in South Texas. (Spat®$ a lot of
business at existing launch sites in California &tatida, as well.)
Tesla had its car factory in Silicon Valley, thesdm center in Los
Angeles, and had started construction on a baféetpry in Nevada.
(Politicians from Nevada, Texas, California, New Xie, and
Arizona threw themselves at Musk over the battergtdry, with
Nevada ultimately winning the business by offeriligsla $1.4
billion in incentives. This event confirmed not priMusk’s soaring
celebrity but also his unmatched ability to raigeds.) SolarCity has
created thousands of white- and blue-collar clemh-tjobs, and it
will create manufacturing jobs at the solar paaetdry that's being
built in Buffalo, New York. All together, Musk C@mployed about
fifteen thousand people at the end of 2014. Fanfstopping there,
the plan for Musk Co. calls for tens of thousantisnore jobs to be
created on the back of ever more ambitious products

Tesla’'s primary focus throughout 2015 will be biigy the
Model X to market. Musk expects the SUV to selleaist as well as
the Model S and wants Tesla’s factories to be dapab making
100,000 cars per year by the end of 2015 to keepitinodemand for
both vehicles. The major downside accompanyingvbdel X is its
price. The SUV will start at the same lofty prices the Model S,
which limits the potential customer base. The hdpeugh, is that
the Model X turns into the luxury vehicle of choifoe families and
solidifies the Tesla brand’s connection with womevusk has
pledged that the Supercharger network, serviceecgntand the
battery-swap stations will be built out even mar@015 to greet the
arrival of the new vehicle. Beyond the Model X, l&ebas started
work on the second version of the Roadster, taldenlit making a



truck, and, in all seriousness, has begun modeéngype of
submarine car that could transition from road teewaMusk paid $1
million for the Lotus Esprit that Roger Moore drouaderwater in
The Spy Who Loved Mad wants to prove that such a vehicle can be
done. “Maybe we’ll make two or three, but it wouldbe more than
that,” Musk told thendependenhewspaper. “I think the market for
submarine cars is quite small.”

At the opposite end of the sales spectrum, or sskNwpes, will
be Tesla’s third-generation car, or the Model 3eDut in 2017, this
four-door car would come in around $35,000 andheeréal measure
of Tesla’s impact on the world. The company hopesell hundreds
of thousands of the Model 3 and make electric tafg mainstream.
For comparison, BMW sells about 300,000 Minis afi6,600 of its
BMW 3 Series vehicles per year. Tesla would lookmatch those
figures. “I think Tesla is going to make a lot @frs,” Musk said. “If
we continue on the current growth rate, | think I&egill be one of
the most valuable companies in the world.”

Tesla already consumes a huge portion of the wslildiiium ion
battery supply and will need far more batterieprimduce the Model
3. This is why, in 2014, Musk announced plans tddbwhat he
dubbed the Gigafactory, or the world’'s largest ilith ion
manufacturing facility. Each Gigafactory will emglabout 6,500
people and help Tesla meet a variety of goalshdukl first allow
Tesla to keep up with the battery demand createitslnars and the
storage units sold by SolarCity. Tesla also exptecte able to lower
the costs of its batteries while improving theiersgy density. It will
build the Gigafactory in conjunction with longtinattery partner
Panasonic, but it will be Tesla that is running taetory and fine-
tuning its operations. According to Straubel, thattdry packs
coming out of the Gigafactory should be dramatjcateaper and
better than the ones built today, allowing Tesla owly to hit the
$35,000 price target for the Model 3 but also toepthe way for
electric vehicles with 500-plus miles of range.

If Tesla actually can deliver an affordable carhw&00 miles of
range, it will have built what many people in theta industry
insisted for years was impossible. To do that whl® constructing



a worldwide network of free charging stations, raping the way
cars are sold, and revolutionizing automotive tedbgy would be
an exceptional feat in the history of capitalism.

In early 2014, Tesla raised $2 billion by sellingnds. Tesla’s
ability to raise money from eager investors waswafaund luxury.
Tesla had bordered on bankruptcy for much of iisterce and been
one major technical gaffe from obsolescence airmaéls. The money
coupled with Tesla’s still-rising share price articbeg sales has put
the company in a position to open lots of new Saad service
centers while advancing its manufacturing capadylit “We don't
necessarily need all of the money for the Gigafactight now, but |
decided to raise it in advance because you nevew kmhen there
will be some bloody meltdown,” Musk said. “There utsb be
external factors or there could be some unexpededll and then
suddenly we need to raise money on top of dealiitig tvat. | feel a
bit like my grandmother. She lived through the GiRepression and
some real hard times. Once you've been through thatays with
you for a long time. I'm not sure it ever leavesalhe So, | do feel
joy now, but there’s still that nagging feeling tht might all go
away. Even later in life when my grandmother knberé was really
no possibility of her going hungry, she always hiad thing about
food. With Tesla, | decided to raise a huge amaimhoney just in
case something terrible happens.”

Musk felt optimistic enough about Tesla’s futuretédk to me
about some of his more whimsical plans. He hopesdesign the
Tesla headquarters in Palo Alto, a change employsesld
welcome. The building, with its tiny, 1980s-eraldgland a kitchen
that can barely handle a few people making céraathe same time,
has none of the perks of a typical Silicon Vallegrlohg. [Tesla
employees have been known to sneak across the stréhe campus of the
software maker SAP and to take advantage of itpsumns, subsidized cafgs]
think our Tesla headquarters looks like crap,” Mwsskd. “We're
going to spruce things up. Not to sort of the Gedglel. You have
to be like making money hand over fist in ordeb&able to spend
money the way that Google does. But we're goingmake our
headquarters much nicer and put in a restauraratundlly, Musk
had ideas for some mechanical enhancements as “&edrybody



around here has slides in their lobbies,” he sdidn actually
wondering about putting in a roller coaster—likéuactional roller
coaster at the factory in Fremont. You'd get inj @&would take you
around factory but also up and down. Who else hadlexr coaster?
I’'m thinking about doing that with SpaceX, too. Tlme might be
even bigger since SpaceX has like ten buildings .niiwwould
probably be really expensive, but I like the idé#&.b

What's fascinating is that Musk remains willinglese it all. He
doesn’'t want to build just one Gigafactory but salteAnd he needs
these facilities to be built quickly and flawlesslyo that they're
cranking out massive quantities of batteries rightthe Model 3
arrives. If need be, Musk will build a second Gagabry to compete
with the Nevada site and place his own employeesompetition
with each other in a race to make the batteriss. fiYWe’re not really
trying to sort of yank anyone’s chain here,” Muslds “It's just like
this thing needs to be completed on time. If wedsudly find that
we're leveling the ground and laying the foundataond we’re on a
bloody Indian burial ground, then fuck. We cany,s®h shit. Let’s
go back to the other place that we were thinkingualand get a six-
month reset.” Six months for this factory is a hagal. Do the basic

math and it's more than a billion dollars a montHast revenue,f/
you assume an average selling price of $40,00@grefor 300,000 cars sold in a

year, that’s $12 billion in annual revenue, or $ilidn per month/ assuming we
use it to capacity. From a different standpointywé spend all the
money to prepare the car factory in Fremont toldriine volume
from 150,000 per year to 450,000 or 500,000 cadshare and train
all the people, and we’re just sitting there watiior the factory to
come on line, we'd be burning money like it was ngpiout of
fashion. I think that could kill the company.

“A six-month offset would be like, like GallipoliYou have to
make sure you charge right after the bombardmemt’tDucking sit
around for two hours so that the Turks can go badke trenches.
Timing is important. We have to do everything wa ¢a minimize
the timing risk.”

What Musk struggles to fathom is why other automskeith
deeper pockets aren’t making similar moves. At aimim, Tesla
seems to have influenced consumers and the autstiydenough



for there to be an expected surge in demand fatraevehicles. I

think we have moved the needle for almost everyomanpany,”

Musk said. “Just the twenty-two thousand cars we 802013 had a
highly leveraged effect in pushing the industry &oglv sustainable
technology.” It's true that the supply for lithiumn batteries is
already constrained, and Tesla looks like the oofympany

addressing the problem in a meaningful way.

“The competitors are all sort of pooh-poohing thga®actory,”
Musk said. “They think it's a stupid idea, that thattery supplier
should just go build something like that. But | lnall the suppliers,
and | can tell you that they don't like the ideaspending several
billion dollars on a battery factory. You've gotchicken-and-egg
problem where the car companies are not going ten@bto a giant
volume because they're not sure you can sell en@lggttric cars.
So, | know we can’t get enough lithium ion battenmless we build
this bloody factory, and | know no one else is g this thing.”

There’s the potential that Tesla is setting itsglfto capitalize on
a situation like the one Apple found itself in whefirst introduced
the iPhone. Apple’s rivals spent the initial yedtteathe iPhone’s
release dismissing the product. Once it became Aleple had a hit,
the competitors had to catch up. Even with the @ewight in their
hands, it took companies like HTC and Samsung yearzoduce
anything comparable. Other once-great companies Nkkia and
BlackBerry didn’'t withstand the shock. If, and iesbig if, Tesla’s
Model 3 turned into a massive hit—the thing thaergene with
enough money wanted because buying something ela&l st be
paying for the past—then the rival automakers wdogdn a terrible
bind. Most of the car companies dabbling in electvehicles
continue to buy bulky, off-the-shelf batteries ethhan developing
their own technology. No matter how much they wadrtte respond
to the Model 3, the automakers would need yeacoioe up with a
real challenger and even then they might not haready supply of
batteries for their vehicles.

“I think it is going to be a bit like that,” Muska&l. “When will
the first non-Tesla Gigafactory get built? Probatdysooner than six
years from now. The big car companies are so derezarhey want



to see it work somewhere else before they will apprthe project
and move forward. They're probably more like seyears away.
But | hope I’'m wrong.”

Musk speaks about the cars, solar panels, andibatteith such
passion that it's easy to forget they are moreess kideline projects.
He believes in the technologies to the extent beathinks they're
the right things to pursue for the betterment ohknad. They've
also brought him fame and fortune. Musk’s ultimgtel, though,
remains turning humans into an interplanetary gsecrhis may
sound silly to some, but there can be no doubt tiatis Musk’s
raison d’étre. Musk has decided that man’s survidgbends on
setting up another colony on another planet and hea should
dedicate his life to making this happen.

Musk is now quite rich on paper. He was worth algif billion
at the time of this writing. When he started Spacegre than a
decade ago, however, he had far less capital aispssal. He didn’t
have the fuck-you money of a Jeff Bezos, who handisdspace
company Blue Origin a kingly pile of cash and asktetb make
Bezos's dreams come true. If Musk wanted to géflaos, he would
have to earn it by building SpaceX into a real bess. This all
seems to have worked in Musk’s favor. SpaceX haséx to make
cheap and effective rockets and to push the limftsaerospace
technology.

In the near term, SpaceX will begin testing itsligbito take
people into space. It wants to perform a mannetdflight by 2016
and to fly astronauts to the International Spaegi&@t for NASA the
next year. The company will also likely make a majove into
building and selling satellites, which would mank expansion into
one of the most lucrative parts of the aerospasmbss. Along with
these efforts, SpaceX has been testing the Faleavyd—its giant
rocket capable of flying the biggest payloads ie World—and its
reusable-rocket technology. In early 2015, Spackbst managed
to land the first stage of its rocket on a platfomthe ocean. Once it
succeeds, it will begin performing tests on land.

In 2014, SpaceX also began construction on its gpateport in
South Texas. It has acquired dozens of acres wihepdans to



construct a modern rocket launch facility unlikesthimg the world

has seen. Musk wants to automate a great dead ddimch process,
so that the rockets can be refueled, stood upfieed on their own

with computers handling the safety procedures. &paeants to fly

rockets several times a month for its business, l@dng its own

spaceport should help speed up such capabilitietinG to Mars

will require an even more impressive set of sldhsl technology.

“We need to figure out how to launch multiple timasday,”
Musk said. “The thing that’s important in the long is establishing
a self-sustaining base on Mars. In order for thatrérk—in order to
have a self-sustaining city on Mars—there woulddrteebe millions
of tons of equipment and probably millions of peo@o how many
launches is that? Well, if you send up 100 peopk tame, which is
a lot to go on such a long journey, you'd needddl@,000 flights to
get to a million people. So 10,000 flights over whariod of time?
Given that you can only really depart for Mars oreery two years,
that means you would need like forty or fifty years

“And then I think for each flight that departs taakd you want to
sort of launch the spacecraft into orbit and thawehit be in a
parking orbit and refuel its tanks with propellaiissentially, the
spacecraft would use a bunch of its propellantetotg orbit, but then
you send up a tanker spacecratft to fill up the pllapt tanks of the
spacecraft so that it can depart for Mars at hjgged and can do so
and get there in three months instead of six moatieswith a large
payload. | don’'t have a detailed plan for Mars lbuknow of
something at least that would work, which is sdrthis all-methane
system with a big booster, a spacecraft, and aetap&tentially. |
think SpaceX will have developed a booster and egfap in the
2025 time frame capable of taking large quantioégeople and
cargo to Mars.

“The thing that's important is to reach an economhieshold
around the cost per person for a trip to Mars ¢bists $1 billion per
person, there will be no Mars colony. At around ilion or
$500,000 per person, | think it's highly likely ththere will be a
self-sustaining Martian colony. There will be enbugeople
interested who will sell their stuff on Earth andva. It's not about



tourism. It's like people coming to America backtire New World
days. You move, get a job there, and make thingkwbyou solve
the transport problem, it's not that hard to makeprassurized
transparent greenhouse to live in. But if you cayet there in the
first place, it doesn’'t matter.

“Eventually, you’d need to heat Mars up if you witnto be an
Earthlike planet, and | don't have a plan for thdtat would take a
long time in the best of circumstances. It wouldhably take, |
don't know, somewhere between a century and a mniilan.
There’s zero chance of it being terraformed andiHike in my
lifetime. Not zero, but 0.001 percent chance, ama would have to

take real drastic measures with Mars6r/the space buffs, here’s Musk
talking more about the physics and chemistry ofspeceship: “The final piece of
the puzzle for figuring out the Mars architectis@imethane engine. You need to
be able to generate the propellant on the surfdost of the fuel used in rockets
today is a form of kerosene, and creating kerogegaite complex. It's a series of
long-chain hydrocarbons. It's much easier to cregifeer methane or hydrogen.
The problem with hydrogen is it's a deep cryogeis.dnly a liquid very close to
absolute zero. And because it's a small molecule lyave these issues where
hydrogen will seep its way through a metal matrigd ambirittle or destroy metal in
weird ways. Hydrogen’s density is also very poraasthe tanks are enormous and
it’'s expensive to create and store hydrogen. titssngood choice as a fuel.

“Methane, on the other hand, is much easier toleafts liquid at around the
same temperature as liquid oxygen so you can dilket stage with a common
bulkhead and not worry about freezing one or tieosolid. Methane is also the
lowest-cost fossil fuel on Earth. And there neeuldé a lot of energy to go to
Mars.

“And then on Mars, because the atmosphere is cattaxide and there’s a lot
of water or ice in the soil, the carbon dioxidesggbu CQ, the water gives you
H,O. With that you create Gtand Q, which gives you combustion. So it’s all sort
of nicely worked out.

“And then one of the key questions is can you gehe surface of Mars and
back to Earth on a single stage. The answer isfyssy reduce the return payload
to approximately one-quarter of the outbound pajjeehich | thought made sense
because you are going to want to transport a loertmMars than you'd want to
transfer from Mars to Earth. For the spacecrat, hleat shield, the life support

system, and the legs will have to be very, veritlig
Musk spent months pacing around his home in Losefawmglate
at night thinking about these plans for Mars andnoing them off

Riley, whom he remarried near the end of 20M2skK and Riley were
divorced for less than year. “I refused to speath \wim for as long it took for the



divorce to be finalized,” Riley said. “And then, aa it was finalized, we
immediately got back together.” As for what causezlbreakup, Riley said, “I just
wasn'’t happy. | thought maybe | had made the wrdegsion for my life.” And,
about what brought her back to Musk, Riley saidnéQeason was the lack of
viable alternatives. | looked around, and there masone else nice to be with.
Number two is that Elon doesn’t have to listen hyame in life. No one. He
doesn’t have to listen to anything that doesn’infib his worldview. But he proved
he would take shit from me. He said, ‘Let me listerher and figure these things
out.” He proved that he valued my opinion on thimgdife and was willing to
listen. | thought it was quite a telling thing ftre man—that he made the effort.

And then, | loved him and missed hith*l mean, there aren’t that many
people you can talk to about this sort of thing,usW said. These
chats included Musk daydreaming aloud about becgrtie first
man to set foot on the Red Planet. “He definitents to be the first
man on Mars,” Riley said. “I have begged him nob®&” Perhaps
Musk enjoys teasing his wife or maybe he’s playewy, but he
denied this ambition during one of our late-nighats. “I would only
be on the first trip to Mars if | was confident ti&paceX would be
fine if | die,” he said. “I'd like to go, but | ddinhave to go. The point
is not about me visiting Mars but about enablinggdanumbers of
people to go to the planet.” Musk may not even o space. He
does not plan to participate in SpaceX’s upcomimgéin test flights.
“I don't think that would be wise,” he said. “It wd be like the head
of Boeing being a test pilot for a new plane. h the right thing
for SpaceX or the future of space exploration. ¢mhibe on there if
it's been flying for three or four years. Honestify] never go to
space, that will be okay. The point is to maximize probable life
span of humanity.”

It's difficult to gauge just how seriously the agge person takes
Musk when he talks like this. A few years ago, mosbople would
have lumped him into the category of people whoehyp jet packs
and robots and whatever else Silicon Valley decitefikate on for
the moment. Then Musk filed away one accomplishmafter
another, transforming himself from big talker toeoof Silicon
Valley’'s most revered doers. Thiel has watched Myskhrough this
maturation—from the driven but insecure CEO of Rdykd a
confident CEO who commands the respect of thousdhd$ink
there are ways he has dramatically improved owee,ti said Thiel.



Most impressive to Thiel has been Musk’s ability fiod bright,
ambitious people and lure them to his companieg. Hds the most
talented people in the aerospace industry workarghfm, and the
same case can be made for Tesla, where, if you'talemted
mechanical engineer who likes building cars, theo’ng going to
Tesla because it's probably the only company inut&. where you
can do interesting new things. Both companies vaessgned with
this vision of motivating a critical mass of taledtpeople to work on
inspiring things.” Thiel thinks Musk’s goal of gety humans to
Mars should be taken seriously and believes itgitxe public hope.
Not everyone will identify with the mission but ti&ct that there’s
someone out there pushing exploration and our teghabilities to
their limits is important. “The goal of sending amto Mars is so
much more inspiring than what other people arengryio do in
space,” Thiel said. “It's this going-back-to-thetdte idea. There’s
been this long wind-down of the space program, pedple have
abandoned the optimistic visions of the future that had in the
early 1970s. SpaceX shows there is a way towardjimg back that
future. There’s great value in what Elon is doing.”

The true believers came out in full force in Aug@étl3 when
Musk unveiled something called the Hyperloop. Billas a new
mode of transportation, this machine was a largéespneumatic
tube like the ones used to send mail around offivesk proposed
linking cities like Los Angeles and San Francisda &n elevated
version of this kind of tube that would transpoebple and cars in
pods. Similar ideas had been proposed before, gkl creation
had some unique elements. He called for the tulbrertcunder low
pressure and for the pods to float on a bed gbraiduced by skis at
their base. Each pod would be thrust forward bylestromagnetic
pulse, and motors placed throughout the tube wgidd the pods
added boosts as needed. These mechanisms couldtheqmds
going at 800 mph, allowing someone to travel froos lAngeles to
San Francisco in about thirty minutes. The wholeghwvould, of
course, be solar-powered and aimed at linking sitess than a
thousand miles apart. “It makes sense for things Li.A. to San
Francisco, New York to D.C., New York to Boston,"ubk said at



the time. “Over one thousand miles, the tube ctastssto become
prohibitive, and you don’t want tubes every whichywYou don't
want to live in Tube Land.”

Musk had been thinking about the Hyperloop for anbar of
months, describing it to friends in private. Thestfitime he talked
about it to anyone outside of his inner circle wasing one of our
interviews. Musk told me that the idea originated @f his hatred for
California’s proposed high-speed rail system. “T¢igty-billion-
dollar bullet train they're proposing in Californiould be the
slowest bullet train in the world at the highesstcper mile,” Musk
said. “They’re going for records in all the wron@ys.” California’s
high-speed rail is meant to allow people to go frioms Angeles to
San Francisco in about two and a half hours umoapletion in—
wait for it—2029. It takes about an hour to fly Wween the cities
today and five hours to drive, placing the traightiin the zone of
mediocrity, which particularly gnawed at Musk. Hesisted the
Hyperloop would cost about $6 billion to $10 billiogo faster than a
plane, and let people drive their cars onto a pwtdxive out into a
new city.

At the time, it seemed that Musk had dished outHigperloop
proposal just to make the public and legislatotfing the high-
speed train. He didn’'t actually intend to build tiheng. It was more
that he wanted to show people that more creatieasidvere out
there for things that might actually solve probleansl push the state
forward. With any luck, the high-speed rail woulel tanceled. Musk
said as much to me during a series of e-mails aode calls leading
up to the announcement. “Down the road, | mightifanadvise on a
Hyperloop project, but right now | can't take myeegff the ball at
either SpaceX or Tesla,” he wrote.

Musk’s tune, however, started to change after heased the
paper detailing the HyperlooBloomberg Businessweélad the first
story on it, and the magazine’'s Web server begatingedown as
people stormed the website to read about the imentwitter went
nuts as well. About an hour after Musk releaseditf@mation, he
held a conference call to talk about the Hyperlao somewhere in
between our numerous earlier chats and that morneit decided to



build the thing, telling reporters that he wouldnsimler making at
least a prototype to prove that the technology combrk. Some
people had their fun with all of this. “Billionairenveils imaginary
space train,” teased Valleywag. “We love Elon Mgskiutso
determination—there was certainly a time when dkeaars and
private space flight seemed silly, too. But whatilier is treating
this as anything other than a very rich man’s wilthgination.”
Unlike its early Tesla-bashing days, Valleywag wasw the
minority voice. People seemed mainly to believe Mosuld do it.
The depth to which people believed it, | think, miged Musk and
forced him to commit to the prototype. In a weir@-imitating-art
moment, Musk really had become the closest thiegatbrld had to
Tony Stark, and he could not let his adoring pu@bevn.

Shortly after the release of the Hyperloop planser@8in
Pishevar, an investor and friend of Musk’s, broutie detailed
specifications for the technology with him duringnanety-minute
meeting with President Obama at the White Housée“president
fell in love with the idea,” Pishevar said. The gident’s staff studied
the documents and arranged a one-on-one with ModkCOdbama in
April 2014. Since then, Pishevar, Kevin Brogan, atbers, have
formed a company called Hyperloop Technologies Mih the
hopes of building the first leg of the Hyperloopgvween Los Angeles
and Las Vegas. In theory, people would be ableoi letween the
two cities in about ten minutes. Nevada senatoryHaeid has been
briefed on the idea as well, and efforts are umasy to buy the land
rights alongside Interstate 15 that would make khgh-speed
transport possible.

For employees like Gwynne Shotwell and J. B. Stegulorking
with Musk means helping develop these sorts of womd
technologies in relative obscurity. They're theastg hands that will
forever be expected to stay in the shadows. Shbtwes been a
consistent presence at SpaceX almost since day pushing the
company forward and suppressing her ego to enbateMusk gets
all the attention he desires. If you're Shotwelllaruly believe in the
cause of sending people to Mars, then the missikest precedence
over personal desires. Straubel, likewise, has ltkenconstant at



Tesla—a go-between whom other employees couldaeljo carry
messages to Musk, and the guy who knows everytabaut the
cars. Despite his stature at the company, Strauéelone of several
longtime employees who confessed they were nerimgpeak with
me on the record. Musk likes to be the guy tallonghis companies’
behalf and comes down hard on even his most loyatwgives if
they say something deemed to be out of line witrsk/&iviews or
with what he wants the public to think. Straubek hdedicated
himself to making electric cars and didn’t want sodumb reporter
wrecking his life’s work. “l try really hard to bea@away and put my
ego aside,” Straubel said. “Elon is incredibly @ifiit to work for,
but it's mostly because he’s so passionate. Hebeampatient and
say, ‘God damn it! This is what we have to do! aswme people
will get shell-shocked and catatonic. It seems ldeople can get
afraid of him and paralyzed in a weird way. | toyttelp everyone to
understand what his goals and visions are, andithawe a bunch of
my own goals, too, and make sure we’re in synclenThtry and go
back and make sure the company is aligned. Ultimakdon is the
boss. He has driven this thing with his blood, dwead tears. He
has risked more than anyone else. | respect theobiebf what he
has done. It just could not work without Elon. Ity mew, he has
earned the right to be the front person for thisgli

The rank-and-file employees tend to describe Muskmore
mixed ways. They revere his drive and respect hemahding he
can be. They also think he can be hard to the pdintean and come
off as capricious. The employees want to be clogdusk, but they
also fear that he’ll suddenly change his mind alsmrhething and
that every interaction with him is an opportunitylde fired. “Elon’s
worst trait by far, in my opinion, is a completekaof loyalty or
human connection,” said one former employee. “Mahys worked
tirelessly for him for years and were tossed tocimd like a piece of
litter without a second thought. Maybe it was c&lted to keep the
rest of the workforce on their toes and scared;bedye was just able
to detach from human connection to a remarkableegedVhat was
clear is that people who worked for him were likenaunition: used
for a specific purpose until exhausted and dis@hide



The communications departments of SpaceX and Tesle
witnessed the latter forms of behavior more than@her group of
employees. Musk has burned through public relatstagfers with
comical efficiency. He tends to take on a lot & tommunications
work himself, writing news releases and contactimg press as he
sees fit. Quite often, Musk does not let his comications staff in
on his agenda. Ahead of the Hyperloop announcenf@mexample,
his representatives were sending me e-mails todindhe time and
date for the press conference. On other occasi@mgrters have
received an alert about a teleconference with Musk minutes
before it started. This was not a function of tie people being
incompetent in getting word of the event out. Thetht was that
Musk had only let them know about his plans a cewblminutes in
advance, and they were scrambling to catch upgavhims. When
Musk does delegate work to the communications ,stiuéy’re
expected to jump in without missing a beat and Xecete at the
highest level. Some of this staff, operating urtties mix of pressure
and surprise, only lasted between a few weeks ded/ anonths. A
few others have hung on for a couple of years leelfirning out or
being fired.

The granddaddy example of Musk’s seemingly callatexoffice
style occurred in early 2014 when he fired MaryB8rown. To
describe her as a loyal executive assistant woudd gbossly
inadequate. Brown often felt like an extension ofidk—the one
being who crossed over into all of his worlds. Foore than a
decade, she gave up her life for Musk, traipsingkband forth
between Los Angeles and Silicon Valley every weweile working
late into the night and on weekends. Brown weri¥itsk and asked
that she be compensated on par with SpaceX’s teputixes, since
she was handling so much of Musk’s scheduling a&crbso
companies, doing public relations work and ofterkimg business
decisions. Musk replied that Brown should take apt® of weeks
off, and he would take on her duties and gauge hang they were.
When Brown returned, Musk let her know that he Wisheed her
anymore, and he asked Shotwell's assistant to b&dirduling his
meetings. Brown, still loyal and hurt, didn’'t watiot discuss any of



this with me. Musk said that she had become too faxable
speaking on his behalf and that, frankly, she neemldife. Other
people grumbled that Brown and Riley clashed aadl tiis was the

root cause of Brown’s ousters/Musk recalled, “I told her, ‘Look, | think
you're very valuable. Maybe that compensation ghti You need to take two
weeks’ vacation, and I'm going to assess whetharstrue our not.” Before this
came up, | had offered her multiple all-expensed-pacations. | really wanted her
to take a vacation. When she got back, my conalusm@s just that the relationship
was not going to work anymore. Twelve years is adgan for any job. She’ll do
a great job for someone.” According to Musk, hex#tl Brown another position at
the company. She declined the offer by never shpwmat the office again. Musk

gave her twelve months’ severance and has not spukéer sincé. (Brown
declined to be interviewed for this book, despéeesal requests.)

Whatever the case, the optics of the situation wemgble. Tony
Stark doesn't fire Pepper Potts. He adores herntakes care of her
for life. She’s the only person he can really trudte one who has
been there through everything. That Musk was vgllia let Brown
go and in such an unceremonious fashion struck lpemside
SpaceX and Tesla as scandalous and as the ultcoafiemation of
his cruel stoicism. The tale of Brown’s departueedme part of the
lore around Musk’s lack of empathy. It got bundigd into the
stories of Musk dressing employees down in leggnéshion with
vicious barb after vicious barb. People also linkbgs type of
behavior to Musk’s other quirky traits. He’'s beemwn to obsess
over typos in e-mails to the point that he coultl see past the errors
and read the actual content of the messages. Bveocial settings,
Musk might get up from the dinner table without ardv of
explanation to head outside and look at the ssargly because he’s
not willing to suffer fools or small talk. After dahg up this
behavior, dozens of people expressed to me theiclesion that
Musk sits somewhere on the autism spectrum anchthags trouble
considering other people’s emotions and caring albeir well-
being.

There’s a tendency, especially in Silicon Valley,ldbel people
who are a bit different or quirky as autistic orfliefed with
Asperger’s syndrome. It's armchair psychology fonditions that
can be inherently funky to diagnose or even codityslap this label
on Musk feels ill-informed and too easy.



Musk acts differently with his closest friends gadily than he
does with employees, even those who have workedsilde him for
a long time. Among his inner circle, Musk is warfapny, and

deeply emotional.Acording to Riley, “Elon is kind of cheeky and fun He

is very loving. He is devoted to his children. Hefunny—really, really, really
funny. He’s quite mercurial. He's genuinely the esldperson | have ever met. He
has moments of self-awareness and lucidity, whichrfe always bring him back
around. He’'ll say something cheeky or funny andehidns grin. He’s smart in all
sorts of areas. He's very well read and has tlusefible wit. He loves movies. We
went to see the nelaego Movieand afterwards he insisted on being referred to as
Lord Business. He tries to come home early for faminners with me and the
kids and maybe play some computer games with tigs. Adhey will tell us about
their day, and we’ll put them to bed. Then we’latland watch something together
on the laptop likelhe Colbert ReportOn the weekends, we’re traveling. The kids
are good travelers. There were bajillions of nasirbefore. There was even a
nanny manager. Things are a bit more normal nowtiyand do stuff just as a
family when we can. We have the kids four days akweélike to say that | am the
disciplinarian. 1 want them to have the sense obatinary life, but they live a
very odd life. They were just on a trip with JusBreber. They go to the rocket
factory and are like, ‘Oh no, not again.’ It's ramol if your dad does it. They're
used to it.

“People don't realize that Elon has this incredibiveté. There are certain
times when he is incapable of anything other thare goy. And then other times
pure anger. When he feels something, he feelsdosmpletely and purely. Nothing
else can impose on it. There are so few people gdro do that. If he sees
something funny, he will laugh so loudly. He worgalize we are in a crowded
theater and that other people are there. He isalikhild. It's sweet and amazing.
He says this random stuff like, ‘Il am a complicatedn with very simple but
specific needs’ or ‘No man is an island unlessshiarige and buoyant.” We make
these lists of things we want to do. His latestiicbations were to walk on a beach
at sunset and whisper sweet nothings in each stheat and to take more

horseback rides. He likes reading, playing videmes and being with friendg.”
He might not engage in the standard chitchat, gskifiiend how his
kids are doing, but he would do everything in lossiderable power
to help that friend if his child were sick or iuble. He will protect
those close to him at all costs and, when deemeessary, seek to
destroy those who have wronged him or his friends.

Musk’s behavior matches up much more closely withesone
who is described by neuropsychologists as profgugdied. These
are people who in childhood exhibit exceptionaklieictual depth
and max out 1Q tests. It's not uncommon for theséden to look



out into the world and find flaws—qglitches in thgseem—and
construct logical paths in their minds to fix theffar Musk, the call
to ensure that mankind is a multiplanetary spepatly stems from
a life richly influenced by science fiction and bheology. Equally
it's a moral imperative that dates back to his dimlod. In some
form, this has forever been his mandate.

Each facet of Musk’s life might be an attempt totbe a type of
existential depression that seems to gnaw at lasyefiber. He sees
man as self-limiting and in peril and wants to tire situation. The
people who suggest bad ideas during meetings oe magtakes at
work are getting in the way of all of this and slogzMusk down. He
does not dislike them as people. It's more thaffdeds pained by
their mistakes, which have consigned man to pleai thuch longer.
The perceived lack of emotion is a symptom of Mgsknetimes
feeling like he’s the only one who really grasps tirgency of his
mission. He’s less sensitive and less tolerant tbdrer people
because the stakes are so high. Employees needigcsdive the
problems to the absolute best of their ability lweyt need to get out
of the way.

Musk has been pretty up front about these tendendie’s
implored people to understand that he’s not chasnugnentary
opportunities in the business world. He’s tryingslve problems
that have been consuming him for decades. During ou
conversations, Musk went back to this very poineroand over
again, making sure to emphasize just how long hiecdight about
electric cars and space. The same patterns aldevisihis actions as
well. When Musk announced in 2014 that Tesla waydn-source
all of its patents, analysts tried to decide whethe& was a publicity
stunt or if it hid an ulterior motive or a catchutBhe decision was a
straightforward one for Musk. He wants people tokenand buy
electric cars. Man’s future, as he sees it, depemdthis. If open-
sourcing Tesla’s patents means other companiesogtah electric
cars more easily, then that is good for mankind, the ideas should
be free. The cynic will scoff at this, and undemstably so. Musk,
however, has been programmed to behave this wayesas to be
sincere when explaining his thinking—almost to aitfa



The people who get closest to Musk are the ones ledim to

relate to this mode of thinkingSHotwell talks about going to Mars as much
as Musk and has dedicated her life to space exorsstraubel has demonstrated
the same type of commitment with electric vehieesl can sound a lot like Musk
at times. “We are not trying to corner the markett/s,” Straubel said. “There
are 100 million cars built per year and 2 billidready out there. Even if we got to
5 or 10 percent of the market, that does not stieeworld’s problems. | am
bullish we will keep up with demand and drive thieoke industry forward. Elon is

committed to this] They're the ones who can identify with his vision
yet challenge him intellectually to complete it. 8hhe asked me
during one of our dinners if | thought he was iresahwas a test of
sorts. We had talked enough that he knew | wasasted in what he
was doing. He had started to trust me and openutipvanted to
make sure—one final time—that | truly grasped thmportance of
his quest. Many of his closest friends have passadh grander,
more demanding tests. They've invested in his congsa They've
defended him against critics. They helped him k#epwolves at
bay during 2008. They’'ve proven their loyalty ahdit commitment
to his cause.

People in the technology industry have tended kenliMusk’s
drive and the scope of his ambition to that of Bltes and Steve
Jobs. “Elon has that deep appreciation for teclgywlthe no-holds-
barred attitude of a visionary, and that deternmmeato go after long-
term things that they both had,” said Edward Junghild prodigy
who worked for Jobs and Gates and ended up as $tfti® chief
software architect. “And he has that consumer bditgiof Steve
along with the ability to hire good people outsaféhis own comfort
areas that's more like Bill. You almost wish thall Bnd Steve had a
genetically engineered love child and, who knowaylpe we should
genotype Elon to see if that's what happened.” &thwvetson, the
venture capitalist who has invested in SpaceX,alesid SolarCity,
worked for Jobs, and knows Gates well, also desdrMusk as an
upgraded mix of the two. “Like Jobs, Elon does tat¢rate C or D
players,” said Jurvetson. “But I'd say he’s nickart Jobs and a bit

more refined than Bill Gates.Jurvetson elaborated by saying, “Elon has
that engineering prowess of Gates, but he’s madeegersonal. You have to be out
there on the spectrum with Gates. Elon has moeepatsonal charms. He's like
Jobs in that neither of them suffer fools. But withbs there was more of a hero-



shit roller coaster where employees went from irofdo out of favor. | also think
Elon has accomplished morg.”

But the more you know about Musk, the harder itolpees to
place him among his peers. Jobs is another CEOramadwo, large
industry-changing companies—Apple and Pixar. But'shwhere
the practical similarities between the two men elwths dedicated far
more of his energy to Apple than Pixar, unlike Muskho has
poured equal energy into both companies, whilengawihatever was
left over for SolarCity. Jobs was also legendanyHs attention to
detail. No one, however, would suggest that hishextended down
as far as Musk’s into overseeing so much of thepzones’ day-to-
day operations. Musk’s approach has its limitatidgts’s less artful
with marketing and media strategy. Musk does ndteaese his
presentations or polish speeches. He wings most thef
announcements from Tesla and SpaceX. He'll alse diff some
major bit of news on a Friday afternoon when ikgly to get lost as
reporters head home for the weekend, simply beddass when he
finished writing the press release or wanted to enmv to something
else. Jobs, by contrast, treated every presentatidmmedia moment
as precious. Musk simply does not have the luxarywark that way.
“l don’t have days to practice,” he said. “I've gotgive impromptu
talks, and the results may vary.”

As for whether Musk is leading the technology irtdpso new
heights like Gates and Jobs, the professional pgimemain mixed.
One camp holds that SolarCity, Tesla, and Spacéet oittle in the
way of real hope for an industry that could use esdstockbuster
innovations. For the other camp, Musk is the resdldand the
brightest shining star of what they see as a com@wplution in
technology.

The economist Tyler Cowen—who has earned some measu
fame in recent years for his insightful writingsoabthe state of the
technology industry and his ideas on where it mayalls into that
first camp. InThe Great StagnationCowen bemoaned the lack of
big technological advances and argued that the &amereconomy
has slowed and wages have been depressed as & fasuh
figurative sense, the American economy has enjdyexl of low-
hanging fruit since at least the seventeenth cgntunether it be free



land, lots of immigrant labor, or powerful new teologies,” he
wrote. “Yet during the last forty years, that lowrging fruit started
disappearing, and we started pretending it waktkgte. We have
failed to recognize that we are at a technologitateau and the trees
are more bare than we would like to think. That'd hat is what has
gone wrong.”

In his next book,Average Is Over,Cowen predicted an
unromantic future in which a great divide had ocedrbetween the
Haves and the Have Nots. In Cowen'’s future, hugesga artificial
intelligence will lead to the elimination of many today’'s high-
employment lines of work. The people who thrive this
environment will be very bright and able to compdsin the
machines and team effectively with them. As for themployed
masses? Well, many of them will eventually findgajming to work
for the Haves, who will employ teams of nannies)jdekeepers, and
gardeners. If anything Musk is doing might altee tbourse of
mankind toward a rosier future, Cowen can’t finddbming up with
true breakthrough ideas is much harder today tmarthe past,
according to Cowen, because we’ve already minedbthie of the
big discoveries. During a lunch in Virginia, Cowdescribed Musk
not as a genius inventor but as an attention seakdrnot a terribly
good one at that. “I don’t think a lot of people&about getting to
Mars,” he said. “And it seems like a very expensivay to drive
whatever breakthroughs you might get from it. Theyw hear about
the Hyperloop. | don’t think he has any intentiohdoing it. You
have to wonder if it's not meant just to be pulbicfor his
companies. As for Tesla, it might work. But youdt| just pushing
the problems back somewhere else. You still hageterate power.
It could be that he is challenging convention ks people think.”

These sentiments are not far off from those of &a&mil, a
professor emeritus at the University of Manitoball Bates has
hailed Smil as an important writer for his tomes @mergy, the
environment, and manufacturing. One of Smil's latesrks isMade
in the USAan exploration of America’s past manufacturingrigie
and its subsequent, dismal loss of industry. Anyahe thinks the
United States is making a natural, clever shift yawaom



manufacturing and toward higher-paying informatworker jobs

will want to read this book and have a gander at ldng-term

consequences of this change. Smil presents numesaraples of

the ways in which the manufacturing industry getesramajor

innovations and creates a massive ecosystem ofgobstechnical

smarts around them. “For example, when some theead#s ago the
United States stopped making virtually all ‘comnmgdiconsumer

electronic devices and displays, it also lost apacity to develop
and mass-produce advanced flat screens and bsittsve classes of
products that are quintessential for portable cdeygsuand cell

phones and whose large-scale imports keep addinigetdJS trade

deficit,” Smil wrote. A bit later in the book, Snemphasized that the
aerospace industry, in particular, has been a hoga to the U.S.
economy and one of its major exporters. “Maintagnthe sector’s

competitiveness must be a key component of effirtboost US

exports, and the exports will have to be a large phthe sector’s

sales because the world’'s largest aerospace mafkbe next two

decades will be in Asia, above all in China andidndnd American

aircraft and aeroengine makers should benefit ftasexpansion.”

Smil is consumed by the United States’ waning Bhbilio
compete with China and yet does not perceive Muskhis
companies as any sort of counter to this slide., “&siong other
things, a historian of technical advances | simplyst see Tesla as
nothing but an utterly derivative overhyped toy &towoffs,” Smil
wrote to me. “The last thing a country with 50 mifi people on
food stamps and 85 billion dollars deeper into deltry month
needs is anything to do with space, especially espath more
joyrides for the super rich. And the loop proposals nothing but
bamboozling people who do not know anything abantdrgarten
physics with a very old, long publicized Gedankgrexknent in
kinetics. . . . There are many inventive Americang, in that lineup
Musk would be trailing far behind.”

The comments were blunt and surprising given sorn¢he
things Smil celebrated in his recent book. He sgegbod deal of
time showing the positive impact that Henry Fordertical
integration had on advancing the car industry amel American



economy. He also wrote at length about the risénwchatronic

machines,” or machines that rely on a lot of etaatrs and software.
“By 2010 the electronic controls for a typical sedaquired more
lines of software code than the instructions neetdedperate the
latest Boeing jetliner,” Smil wrote. “American mdaaturing has
turned modern cars into remarkable mechatronic mashThe first
decade of the twenty-first century also broughoirations ranging
from the deployment of new materials (carbon contpssin

aviation, nanostructures) to wireless electronics.”

There’s a tendency among critics to dismiss Musk &$/0lous
dreamer that stems first and foremost from a miststdnding of
what Musk is actually doing. People like Smil se&mcatch an
article or television show that hits on Musk’s quts get to Mars
and immediately lump him with the space tourismwao Musk,
though, hardly ever talks about tourism and hasesday one, built
up SpaceX to compete at the industrial end of gaee business. If
Smil thinks Boeing selling planes is crucial to tHAemerican
economy, then he should be enthused about whateZpaes
managed to accomplish in the commercial launch etai®paceX
builds its products in the United States, has nthdenatic advances
in aerospace technology, and has made similar adgan materials
and manufacturing techniques. It would not take Imiacargue that
SpaceX is America’s only hope of competing agafdkina in the
next couple of decades. As for mechatronic machiBpaceX and
Tesla have set the example of fusing together releicss, software,
and metal that their rivals are now struggling tatch. And all of
Musk’s companies, including SolarCity, have madenahtic use of
vertical integration and turned in-house controtomponents into a
real advantage.

To get a sense of how powerful Musk’s work may apdoeing
for the American economy, have a think about themidant
mechatronic machine of the past several yearssiteatphone. Pre-
iPhone, the United States was the laggard in tkedexmunications
industry. All of the exciting cell phones and mebdervices were in
Europe and Asia, while American consumers bumbledgawith
dated equipment. When the iPhone arrived in 2007%hanged



everything. Apple’s device mimicked many of the dtions of a
computer and then added new abilities with its agessors, and
location awareness. Google charged to market wghAndroid
software and related handsets, and the United sStstieldenly
emerged as the driving force in the mobile indus8ynartphones
were revolutionary because of the ways they allowaddware,
software, and services to work in unison. This wasix that favored
the skills of Silicon Valley. The rise of the sn@rone led to a
massive industrial boom in which Apple became tlstnvaluable
company in the country, and billions of its clew#evices were
spread all over the world.

Tony Fadell, the former Apple executive creditedhwbringing
the iPod and iPhone to market, has characterizeégniartphone as
representative of a type of super-cycle in whichhdhare and
software have reached a critical point of maturijectronics are
good and cheap, while software is more reliable smpghisticated.
Their interplay is now resulting in science fictavorthy ideas we
were promised long ago becoming a reality. Googls Iis self-
driving cars and has acquired dozens of robotiagspemies as it
looks to merge code and machine. Fadell's compaest Mas its
intelligent thermostats and smoke alarms. Geneledtic has jet
engines packed full of sensors taught to proagtiveport possible
anomalies to its human mechanics. And a host of-sps have
begun infusing medical devices with powerful softeveo help
people monitor and analyze their bodies and diagramditions.
Tiny satellites are being put into orbit twentyeaime, and instead of
being given a fixed task for their entire lifetimebke their
predecessors, they're being reprogrammed on theoflya wide
variety of business and scientific tasks. Zee Aexostart-up in
Mountain View, has a couple of former SpaceX staften hand and
is working on a secretive new type of transporflyig car at last?
Perhaps.

For Fadell, Musk’s work sits at the highest endhig trend. “He
could have just made an electric car,” Fadell s&dt he did things
like use motors to actuate the door handles. Heisgimg the
consumer electronics and the software together,thadother car



companies are trying to figure out a way to getegh&Vhether it's
Tesla or SpaceX taking Ethernet cables and runthieg inside of
rocket ships, you are talking about combining tleveorld science
of manufacturing with low-cost, consumer-grade tedbgy. You

put these things together, and they morph into sang we have
never seen before. All of a sudden there is a velatdechange,” he
said. “It's a step function.”

To the extent that Silicon Valley has searchedafoinheritor to
Steve Jobs’s role as the dominant, guiding forcéheftechnology
industry, Musk has emerged as the most likely acatdi He's
certainly the “it” guy of the moment. Start-up falers, proven
executives, and legends hold him up as the persgnrhost admire.
The more mainstream Tesla can become, the more’8Mtegutation
will rise. A hot-selling Model 3 would certify Mus&s that rare being
able to rethink an industry, read consumers, aedwdr. From there,
his more fanciful ideas start to seem inevitablEloh is one of the
few people that | feel is more accomplished thaml” said Craig
Venter, the man who decoded the human genome ant aveto
create synthetic lifeforms. At some point he hopeswork with
Musk on a type of DNA printer that could be seniars. It would,
in theory, allow humans to create medicines, foadd helpful
microbes for early settlers of the planet. “l thirkological
teleportation is what is going to truly enable t®onization of
space,” he said. “Elon and | have been talking abow this might
play out.”

One of Musk’s most ardent admirers is also one ief best
friends: Larry Page, the cofounder and CEO of Gaoflage has
ended up on Musk’s house-surfing schedule. “Hesl kif homeless,
which | think is sort of funny,” Page said. “He#tmail and say, ‘I
don’'t know where to stay tonight. Can | come ovér?aven't given
him a key or anything yet.”

Google has invested more than just about any ddwmology
company into Musk’s sort of moon-shot projectsf-delving cars,
robots, and even a cash prize to get a machine th@omoon
cheaply. The company, however, operates under af sgtnstraints
and expectations that come with employing tenshofusands of



people and being analyzed constantly by investosswith this in

mind that Page sometimes feels a bit envious ofkMugo has
managed to make radical ideas the basis of his api@p. “If you

think about Silicon Valley or corporate leadergieneral, they're not
usually lacking in money,” Page said. “If you haal this money,
which presumably you’re going to give away and dail even

spend it all if you wanted to, why then are youaténg your time to
a company that’s not really doing anything goodatshwhy | find

Elon to be an inspiring example. He said, ‘Well,atvehould | really
do in this world? Solve cars, global warming, andken humans
multiplanetary.” | mean those are pretty compellgwals, and now
he has businesses to do that.”

“This becomes a competitive advantage for him, Whay would
you want to work for a defense contractor when gan work for a
guy who wants to go to Mars and he’s going to mbegaven and
earth to make it happen? You can frame a problem way that's
really good for the business.”

At one point, a quotation from Page made the rousalgng that
he wanted to leave all of his money to Musk. Pagje lie was
misquoted but stood by the sentiment. “I'm not laguny money to
him at the moment,” Page said. “But Elon makesedtypicompelling
case for having a multiplanetary society just bseawou know,
otherwise we might all die, which seems like it Wwbbe sad for all
sorts of different reasons. | think it's a very Qlaproject, and it’'s a
relatively modest resource that we need to setpgr@anent human
settlement on Mars. | was just trying to make tbaipthat that's a
really powerful idea.”

As Page puts it, “Good ideas are always crazy tim§’re not.”
It's a principle he’s tried to apply at Google. Wihieage and Sergey
Brin began wondering aloud about developing waysdarch the
text inside of books, all of the experts they cdieslisaid it would be
impossible to digitize every book. The Google cafders decided to
run the numbers and see if it was actually phylsigadssible to scan
the books in a reasonable amount of time. They laded it was,
and Google has since scanned millions of bookse“learned that
your intuition about things you don’t know that rhuabout isn’t



very good,” Page said. “The way Elon talks aboug th that you
always need to start with the first principles gbrablem. What are
the physics of it? How much time will it take? Hawch will it
cost? How much cheaper can | make it? There's ldwel of
engineering and physics that you need to make jed¢gnabout
what’s possible and interesting. Elon is unusudhat he knows that,
and he also knows business and organization ardkrigsp and
governmental issues.”

Some of the conversations between Musk and Pageplake at
a secret apartment Google owns in downtown Palo. Alits inside
of one of the taller buildings in the area and wffgiews of the
mountains surrounding the Stanford University casnpRage and
Brin will take private meetings at the apartment dave their own
chef on call to prepare food for guests. When Migskresent, the
chats tend toward the absurd and fantastic. “I thase once, and
Elon was talking about building an electric jetn@ahat can take off
and land vertically,” said George Zachary, the uentcapitalist and
friend of Musk’s. “Larry said the plane should d@eato land on ski
slopes, and Sergey said it needed to be able th db@ port in
Manhattan. Then they started talking about buildengommuter
plane that was always circling the Earth, and ydwg up to it and
get places incredibly fast. | thought everyone Vidsling, but at the
end | asked Elon, ‘Are you really going to do thaaPd he said,
‘Yes.”

“It's kind of our recreation, | guess,” said Paffeage presented one
of his far-out ideas to me as follows: “l was think it would be pretty cool to
have a prize to fund a project where someone wbalk to send something
lightweight to the moon that could sort of repleéself. | went over to the NASA
operation center here at AMES in Mountain View witegy were doing a mission
and literally flying a satellite into the south paif the moon. And they like hurled
this thing into the moon at a high velocity andntlitexploded and it sent matter
out into space. And then they looked at that waledcopes, and they discovered
water on the south pole of the moon, which soureddly exciting. | started
thinking that if there’s a lot of water on the dogiole of the moon, you can make
rocket fuel from the hydrogen and oxygen. The otteal thing about the south
pole is like it almost always gets sun. There's I[faces high up that get sun and
there’s places that are kind of in the craters #natvery cold. So you have like a
lot of energy then where you could run solar céflsu could almost run like a
steam turbine there. You have rocket fuel ingradiesnd you have solar cells that



can be powered by sun, and you could probably rpaveer plant turbine. Power
plant turbines aren’t that heavy. You could serat th the moon. You have like a
gigawatt of power on the moon and make a lot okebduel. It would make a
good prize project. You send something to the ntbaih weights five pounds and
have it make rocket fuel so that you could launichf ©ff the moon or have it

make a copy of itself, so that you can make mortheim.] “It's fun for the
three of us to talk about kind of crazy things, avel find stuff that
eventually turns out to be real. We go through hedsl or thousands
of possible things before arriving at the ones tlaaé most
promising.”

Page talked about Musk at times as if he were aobaekind, a
force of nature able to accomplish things in theitess world that
others would never even try. “We think of SpaceX aresla as
being these tremendously risky things, but | tHi¥n was going to
make them work no matter what. He’s willing to suffsome
personal cost, and | think that makes his oddsafigtpretty good. If
you knew him personally, you would look back to whee started
the companies and say his odds of success woulthdye than
ninety percent. | mean we just have a single ppoait now that you
can be really passionate about something that q®eple think is
crazy and you can really succeed. And you look atith Elon and
you say, ‘Well, maybe it's not luck. He’s done wtite. It can’t be
luck totally.” I think that means it should be repable in some
sense. At least it's repeatable by him. Maybe vwaikhget him to do
more things.”

Page holds Musk up as a model he wishes othersdwoul
emulate—a figure that should be replicated duringree in which
the businessmen and politicians have fixated onrtgbom,
inconsequential goals. “I don’'t think we’re doinggaod job as a
society deciding what things are really importantlo,” Page said. “I
think like we’re just not educating people in tkiad of general way.
You should have a pretty broad engineering and nstie
background. You should have some leadership tigiaimd a bit of
MBA training or knowledge of how to run things, argze stuff, and
raise money. | don’t think most people are doingf,tland it's a big
problem. Engineers are usually trained in a vexediarea. When
you’re able to think about all of these disciplirtegether, you kind



of think differently and can dream of much crazieings and how
they might work. | think that's really an importattiing for the
world. That’s how we make progress.”

The pressure of feeling the need to fix the woakks its toll on
Musk’s body. There are times when you run into Mask he looks
utterly exhausted. He does not have bags undeeyi@s but rather
deep, shadowy valleys. During the worst of timedp¥ing weeks
of sleep deprivation, his eyes seem to have suok ioéo his skull.
Musk’s weight moves up and down with the stresd, la&is usually
heavier when really overworked. It's funny in a wtat Musk
spends so much time talking about man’s survivaidnit willing to
address the consequences of what his lifestyle tmdss body.
“Elon came to the conclusion early in his careet tife is short,”
Straubel said. “If you really embrace this, it leavwou with the
obvious conclusion that you should be working asl las you can.”

Suffering, though, has always been Musk’s thinge ks at
school tortured him. His father played brutal mgaimes. Musk then
abused himself by working inhumane hours and fareushing his
businesses to the edge. The idea of work-life lcalaseems
meaningless in this context. For Musk, it's jugt,liand his wife and
kids try to fit into the show where they can. “l'anpretty good dad,”
Musk said. “I have the kids for slightly more thaalf the week and
spend a fair bit of time with them. | also takertheith me when |
go out of town. Recently, we went to the Monaco rdr&rix and
were hanging out with the prince and princess ohdtwm. It all
seemed quite normal to the kids, and they weretd@sut it. They
are growing up having a set of experiences that exteemely
unusual, but you don't realize experiences are wadusntil you are
much older. They're just your experiences. Theyehgood manners
at meals.”

It bothers Musk a bit that his kids won't suffekdihe did. He
feels that the suffering helped to make him whashand gave him
extra reserves of strength and will. “They mightvdnaa little
adversity at school, but these days schools apeatective,” he said.
“If you call someone a name, you get sent home. Wheas going
to school, if they punched you and there was nodlda was like,



‘Whatever. Shake it off.” Even if there was a étthlood, but not a
lot, it was fine. What do | do? Create artificialvarsity? How do
you do that? The biggest battle | have is restrictheir video game
time because they want to play all the time. THe ®ithey have to
read more than they play video games. They alsdt qaay
completely stupid video games. There’s one gamg diogvnloaded
recently called Cookies or something. You literaifyp a fucking
cookie. It's like a Psych 101 experiment. | madenhdelete the
cookie game. They had to play Flappy Golf instealdich is like
Flappy Bird, but at least there is some physicslirad.”

Musk has talked about having more kids, and it’thos subject
that he delivers some controversial philosophizing-a-vis the
creator ofBeavis and Butt-headThere’s this point that Mike Judge
makes inldiocracy, which is like smart people, you know, should at
least sustain their numbers,” Musk said. “Like,itif a negative
Darwinian vector, then obviously that’s not a gobitg. It should be
at least neutral. But if each successive generatiegmart people has
fewer kids, that’s probably bad, too. | mean, Eeropapan, Russia,
China are all headed for demographic implosion. #mdfact of the
matter is that basically the wealthier—basicallyaltle education,
and being secular are all indicative of low birthiter They all
correlate with low birth rate. I'm not saying likanly smart people
should have kids. I'm just saying that smart pegpleuld have kids
as well. They should at least maintain—at leastabeeplacement
rate. And the fact of the matter is that | notibatta lot of really
smart women have zero or one kid. You're like, ‘Wotkat's
probably not good.”

The next decade of Musk Co. should be quite somgtivusk
has given himself a chance to become one of thetepe
businessmen and innovators of all time. By 2025aresuld very
well have a lineup of five or six cars and be tenthant force in a
booming electric car market. Playing off its cutregrowth rate,
SolarCity will have had time to emerge as a massiilty company
and the leader in a solar market that had finalhed up to its
promise. SpaceX? Well, it's perhaps the most iaotng. According
to Musk’s calculations, SpaceX should be conductwegkly flights



to space, carrying humans and cargo, and have pst of its
competitors out of business. Its rockets shoulddmable of doing a
couple of laps around the moon and then landindh ywinpoint
accuracy back at the spaceport in Texas. And tépgpation for the
first few dozen trips to Mars should be well undexy.

If all of this were taking place, Musk, then in msid-fifties,
likely would be the richest man in the world andoaug its most
powerful. He would be the majority shareholder imee public
companies, and history would be preparing to sbritedly on what
he had accomplished. During a time in which coestand other
businesses were paralyzed by indecision and imgcitusk would
have mounted the most viable charge against glohahing, while
also providing people with an escape plan—justasec He would
have brought a substantial amount of crucial martufang back to
the United States while also providing an exampde other
entrepreneurs hoping to harness a new age of wiohaeachines.
As Thiel said, Musk may well have gone so far agjit@ people
hope and to have renewed their faith in what teldgycan do for
mankind.

This future, of course, remains precarious. Hugdrielogical
issues confront all three of Musk’'s companies. He&t on the
inventiveness of man and the ability of solar, drgttand aerospace
technology to follow predicted price and performacarves. Even if
these bets hit as he hopes, Tesla could face awamexpected
recall. SpaceX could have a rocket carrying humaos up—an
incident that could very well end the company om $hot. Dramatic
risks accompany just about everything Musk does.

By the time our last dinner had come around, | thacided that
this propensity for risk had little to do with Mubleing insane, as he
had wondered aloud several months earlier. No, Muskseems to
possess a level of conviction that is so intenskexteptional as to
be off-putting to some. As we shared some chipsgaratamole and
cocktails, |1 asked Musk directly just how much haswvilling to put
on the line. His response? Everything that othepfehold dear. “|
would like to die on Mars,” he said. “Just not ompact. Ideally I'd
like to go for a visit, come back for a while, atign go there when



I’'m like seventy or something and then just stagréh If things turn
out well, that would be the case. If my wife antave a bunch of
kids, she would probably stay with them on Earth.”



EPILOGUE

ELON MUSK IS A BODY THAT REMAINS VERY MUCH IN
MOTION.

By the time this book reaches your hands, it’'sepibssible that
Musk and SpaceX will have managed to land a rocked barge at
sea or back on a launchpad in Florida. Tesla Motoay have
unveiled some of the special features of the MotleMusk could
have formally declared war on the artificial inigdince machines
coming to life inside of Google’s data centers. V¥hows?

What's clear is that Musk’s desire to take on mdweeps
growing. Just as | was putting the finishing towclme this book,
Musk unfurled a number of major initiatives. The shdramatic of
which is a plan to surround the Earth with thousawd small
communications satellites. Musk wants, in effeotptild a space-
based Internet in which the satellites would beselenough to the
planet to beam down bandwidth at high speeds. Swsistem would
be useful for a couple of reasons: In areas too potoo remote to
have fiber-optic connections, it would provide pleowith high-
speed Internet for the first time. It could alsadtion as an efficient
backhaul network for businesses and consumers.

Musk, of course, also sees this space Interneewnsdkhis long-
term ambitions around Mars. “It will be importaor Mars to have a
global communications network,” he said. “l thirfkist needs to be
done, and | don't see anyone else doing it.” SpaeédXbuild these
satellites at a new factory and will also look &ll snore satellites to
commercial customers as it perfects the technoldgyfund part of
this unbelievably ambitious project, SpaceX sec@edillion from
Google and Fidelity. In a rare moment of restraimtisk declined to
provide an exact delivery date for his space lmtgrnvhich he
forecasts will cost more than $10 billion to builBeople should not
expect this to be active sooner than five years,5&id. “But we see



it as a long-term revenue source for SpaceX tobleeta fund a city
on Mars.”

Meanwhile, SolarCity has purchased a new reseancth a
development facility near the Tesla factory in Gih Valley that’s
intended to aid its manufacturing work. The buitdihacquired was
the old Solyndra manufacturing plant—another symiioMusk’s
ability to thrive in the green technology industhat has destroyed
so many other entrepreneurs. And Tesla continuedbuitd its
Gigafactory in Nevada at pace, while its networklodrging stations
has saved upward of four million gallons of gasriBgy a quarterly
earnings announcement, J. B. Straubel promised Ttesia would
start producing battery systems for home use irb20at would let
people hop off the grid for periods of time. Musiemn one-upped
Straubel, bragging that he thinks Tesla could exadlyt be more
valuable than Apple and could challenge it in theerto be the first
$1 trillion company. A handful of groups have alset to work
building prototype Hyperloop systems in and aro@adifornia. Oh,
and Musk starred in an episode Tdie Simpsonstled “The Musk
Who Fell to Earth,” in which Homer became his intvesy muse.

The heady expansion plans and triumphant rhetooin fiMusk
were still not quite enough to hide all of Musk Bdlaws. Early
2015 marked the vociferous return of Musk’'s detrecton Wall
Street. Tesla’s sales in China were lackluster by measure, and
some analysts renewed their doubts about how manb-term
demand there would be for the Model S. Tesla’seshalumped and,
for the first time in a while, Musk sounded flugértrying to defend
the company’s position.

The personal costs of Musk’s lifestyle were moreese. Musk
announced that, once again, he would be divorcialyldah Riley.
According to Musk, Riley wanted a simpler, smalléx in England
and had come to despise Los Angeles. “Tried tohatkout of it, but
she insisted,” Musk told me. “It is possible thhe swill change her
mind at some point, but not anytime soon.”

After finishing my reporting and writing for thisobk, | had a
chance to speak with some of Musk’s confidanteseangloyees in a
more relaxed manner and bounce various ideas offeofi. I'm more



convinced than ever that Musk is, and has alwag,be man on a
guest, and that his brand of quest is far moreafditct and consuming
than anything most of us will ever experience. derss that he’s
become almost addicted to expanding his ambitioscan’'t quite
stop himself from announcing things like the Hyped and the
space Internet. I'm also more convinced than elat Musk is a
deeply emotional person who suffers and rejoicemnirpic fashion.
This side of him is likely obscured by the facttthe feels most
deeply about his own humanity-altering quest andnhas trouble
recognizing the strong emotions of those around fAihis tends to
make Musk come off as aloof and hard. | would aydnaevever, that
his brand of empathy is uniqgue. He seems to feeltHe human
species as a whole without always wanting to candide wants and
needs of individuals. And it may well be the casat this is exactly
the type of person it takes to make a freaking spaiernet real.



APPENDIX 1

THE TECHNOLOGY INDUSTRY LOVES MESSY FOUNDING
TALES. A bit of backstabbing? A hearty helping @ceit? Perfect.
And yet, the press has never really dug into thegadl intrigue
surrounding Musk’s formation of Zip2, nor have rgpos examined
the very serious allegations of inconsistenciedlusk’s academic
record.

In April 2007, a physicist named John O’Reilly fll@a lawsuit
alleging that Musk had stolen the idea for Zip2.céwling to the
lawsuit, filed with the Superior Court of Califoenin Santa Clara,
O'Reilly first met Musk in October 1995. O'Reillyad started a
company called Internet Merchant Channel, or IM@jclv planned
to let businesses create primitive, informationkeaiconline ads. A
restaurant, for example, could build an ad that ldalisplay its
menu and perhaps even turn-by-turn directions $o latcation.
O'Reilly’'s ideas were mostly theoretical, but Zigid end up
providing a very similar service. O’'Reilly allegétat Musk had first
heard about this type of technology while tryingg a job working
as a salesman for IMC. He and Musk met on at thasé occasions,
according to the lawsuit, to talk about the jobR&illy then went on
an overseas trip and struggled to get back in tovitih Musk upon
his return.

O’'Reilly declined to discuss his case against Mwitk me. But
in the lawsuit, he claimed to have learned abouyd2 Zihrough
happenstance many years after meeting Musk. Widing a book
in 2005 about the Internet economy, O’Reilly stumblupon a
passage that mentioned Musk’s founding of Zip2 i;d999 sale to
Compaq Computer for $307 million in cash. The ptigsi was
blown away as he realized that Zip2 sounded aiketIMC, which
had never amounted to much of a business. O’'Reillyind raced
back to his encounters with Musk. He began to suseat Musk
had avoided him on purpose and that instead ofrbegpan IMC



salesman, Musk had run off to pursue the same pbcehis own.
O’'Reilly wanted to be compensated for coming uphwite original
business idea. He spent about two years makingdge against
Musk. The case file at the court runs hundredsagep. O'Reilly has
affidavits from people that back up parts of hissien of events. A
judge, however, found that O’'Reilly lacked the resaey legal
standing to bring this case against Musk due teessround how his
businesses had been dissolved. The judge ordeiedily’'to shell
out $125,000 for Musk’s legal fees in 2010. All gbeyears later,
Musk still hasn't made O’Reilly pay.

While playing detective, O’Reilly unearthed somdommation
about Musk’'s past that's arguably more interestitgn the
allegations in the lawsuit. He found that the Umsity of
Pennsylvania granted Musk’s degrees in 1997—twaosyleder than
what Musk has cited. | called Penn’'s registrar ardfied these
findings. Copies of Musk’s records show that heensed a dual
degree in economics and physics in May 1997. OiRailso
subpoenaed the registrar’s office at Stanford toifyveMusk’s
admittance in 1995 for his doctorate work in physi@Based on the
information you provided, we are unable to locateeeord in our
office for Elon Musk,” wrote the director of gradeaadmissions.
When asked during the case to produce a documenivg Musk’s
enrollment at Stanford, Musk’s attorney declinedl aralled the
request “unduly burdensome.” | contacted a numUdeStanford
physics professors who taught in 1995, and thelyeeifailed to
respond or didn't remember Musk. Doug Osheroff, @& Prize
winner and department chair at the time, said,cth'dthink 1 knew
Elon, and am pretty sure that he was not in thesieyDepartment.”

In the years that have followed, Musk’s enemiesshasen quick
to bring up the ambiguities around his admissiostanford. When
Martin Eberhard sued Musk, his attorney introduc@dReilly’s
research into the case. And during the course ofintgrviews, a
number of Musk’s detractors from the Zip2, PayRalt] early Tesla
days said flat out that they think Musk fibbed abgetting into
Stanford in a bid to boost his credentials as dgfiag entrepreneur
and then had to stick with the story after Zip2ktodf.



At first, I, too, felt like there were a lot of oitiés surrounding
Musk’s academic record, particularly the Stanfoagd But, as | dug
in, there were solid explanations for all of thednsistencies and
plenty of evidence to undermine the cases of Mud&tsactors.

During the course of my reporting, for exampleguirid evidence
that contradicted O’Reilly’s timeline of events.t&eNicholson, the
banker whom Musk had worked for in Canada, tookrallswith
Musk along the boardwalk in Toronto before Musk fef Stanford
and chatted about the incarnations of somethirggZip2. Musk had
already started writing some of the early softwtarsupport the idea
he’d outlined to Kimbal. “He was agonizing whetherdo a PhD at
Stanford or take this piece of software he’d madéis spare time
and make a business out of it,” Nicholson said. Gd#ed the thing
the Virtual City Navigator. | told him there wasidlcrazy Internet
thing going on, and that people will pay big moriey damn near
anything. This software was a golden opportunite. ¢buld do a
PhD anytime.” Kimbal and other members of Musk’'silg have
similar memories.

Musk, speaking at length for the first time on thbject, denied
everything alleged by O’Reilly and does not everallemeeting the
man. “He’s a total scumbag,” Musk said. “O’Reilly like a failed
physicist who became a serial litigate. And | tibld guy, ‘Look, I'm
not going to settle an unjust case. So it’s ju& tlon't even try.’ But
he still kept at it. His case was tossed out twacedemur, which
means that basically even if all the facts in hasecwere true, he
would still lose.

“He’d tried his best to like torture me through rfmends and
personally [by filing the lawsuit]. And then we’'vgot summary
judgment. He lost the summary judgment. He appeailedmary
judgment, then several months later lost the appedll was like,
‘Okay, fuck it. Let’s file for fees.” And we werenarded fees from
when he appealed. And that's when we sent thefShégr him and
he claimed that he had no money basically. Whethedid or didn’t
| don’t know. He certainly claimed he had no mon8g. we were
like either we've got to like impound his car omptdis wife’s
income. Those didn’'t seem like great choices. Sodecided that he



doesn’'t have to pay back the money he owes mepisp &s he
doesn’t sue anyone else on frivolous grounds. Amdact, late last
year or early this year [2014], he tried to do jtist thing. But,
whoever he sued was aware of the nature of my jedgrand
contacted the lawyer | used, who then told O’Reillpok, you need
to drop the case against these guys or everyooaig ¢o ask for the
money. It's kind of pointless to sue them on frauad grounds
because you're going to have fork over the winnitg€lon.” It's

like go do something productive with your life.”

As for his academic records, Musk produced a dootifoe me
dated June 22, 2009, that came from Judith Hadbeudirector of
graduate admissions in the office of the registaar Stanford
University. It read, “As per special request from colleagues in the
School of Engineering, | have searched Stanfordimission data
base and acknowledge that you applied and werettadinto the
graduate program in Material Science Engineerind985. Since
you did not enroll, Stanford is not able to issumiyan official
certification document.”

Musk also had an explanation for the weird timimghts degrees
from Penn. “l had a History and an English creldattl agreed with
Penn that | would do at Stanford,” he said. “Theout Stanford on
deferment. Later, Penn’s requirements changed ab ythu don'’t
need the English and History credit. So then thewrded me the
degree in '97 when it was clear | was not goingaao grad school,
and their requirement was no longer there.

“l finished everything that was needed for a Wharttegree in
'94. They'd actually mailed me a Wharton degregec¢ided to spend
another year and finished the physics degree,Heut there was that
History and English credit thing. | was only remaadabout the
History and English thing when | tried to get ariB-visa and called
the school to get a copy of my graduation certi@cand they said |
hadn’t graduated. Then they looked into the newireqnents, and
said it was fine.”



APPENDIX 2

WHILE MUSK HAS REFLECTED PUBLICLY ABOUT HIS
TIME AT PAYPAL AND THE COUP, he went into far great
detail than ever before during one of our longeerwviews. Years
had passed since the tumultuous days surroundmguster, and
Musk had been able to meditate more on what wght,rwhat went
wrong, and what might have been. He started byudsng his
decision to go out of the country, mixing busingsth a delayed
honeymoon, and ended with an explanation of how fthance
industry still hasn’'t solved the problems X.com ve&ghto tackle.

“The problem with me going away was that | was tigre to
reassure the board on a few things. Like, the bcduashge, | think it
would have been the right move, but it didn't neéedcappen right
then. At the time it was this weird almost hybrichitd with X.com
and PayPal. | think X was the right long-term brdod something
that wants to be the central place where all tretimas happen.
That's the X. It's like the X is the transactiorayPal doesn’'t make
sense in that context, when we’re talking aboutetbmg more than
a personal payment system. | think X was the marasible
approach but timing-wise it didn’t need to happleent That should
have probably waited longer.

“As for the technology change, that’s not reallyllvuederstood.
On the face of it, it doesn’t sound like it makesam sense for us to
be writing our front-end code in Microsoft C++ iaatl of Linux. But
the reason is that the programming tools for Micfoand a PC are
actually extremely powerful. They're developed fiiie gaming
industry. | mean, this is going to sound like hgresa sort of Silicon
Valley context, but you can program faster, you ganfunctionality
faster in the PC C++ world. All of the games foe tKbox are written
in Microsoft C++. The same goes for games on the Pt&y're
incredibly sophisticated, hard things to do, areséhgreat tools have
been developed thanks to the gaming industry. The¥ee more



smart programmers in the gaming industry than aeyalelse. I'm
not sure the general public understands this. & alao 2000, and
there were not the huge software libraries for kitlnat you would
find today. Microsoft had huge support libraries. ¥u could get a
DLL that could do anything, but you couldn’t get—yoouldn’t get
Linux libraries that could do anything.

“Two of the guys that left PayPal went off to Bierd and helped
created World of Warcraft. When you look at the ptexity of
something like that living on PCs and Microsoft CHit's pretty
incredible. It blows away any website.

“In retrospect, | should have delayed the brandsiten, and |
should have spent a lot more time with Max getting comfortable
on the technology. | mean, it was a little difficblecause like the
Linux system Max had created was called Max CodeMax has
had quite a strong affinity for Max Code. This wasbunch of
libraries that Max and his friends had done. Bytust made it quite
hard to develop new features. And if you look ayARd today, |
mean, part of the reason they haven't developednamyfeatures is
because it's quite difficult to maintain the oldssym.

“Ultimately, | didn't disagree with the board’s dsion in the
PayPal case, in the sense that with the informatianthe board had
| would have made maybe the same decision. | piglaiuld have,
whereas in the case of Zip2 | would not have. lugid they just
simply made a terrible decision based on infornmatioey had. |
don’t think the X.com board made a terrible decisimased on the
information they had. But it did make me want todaeeful about
who invested in my companies in the future.

“I've thought about trying to get PayPal back. I'ust been too
strung out with other things. Almost no one undards how PayPal
actually worked or why it took off when other paymesystems
before and after it didn't. Most of the people ayPal don't
understand this. The reason it worked was becauosecost of
transactions in PayPal was lower than any othetesysAnd the
reason the cost of transactions was lower is becagswere able to
do an increasing percentage of our transactionsA@sl, or
automated clearinghouse, electronic transactionad amost



importantly, internal transactions. Internal trasi&ms were
essentially fraud-free and cost us nothing. An Aigathsaction costs,
| don’t know, like twenty cents or something. Biivas slow, so that
was the bad thing. It's dependent on the bank’shbarocessing
time. And then the credit card transaction was, fast expensive in
terms of the credit card processing fees and veoyneto fraud.
That's the problem Square is having now.

“Square is doing the wrong version of PayPal. Tical thing
is to achieve internal transactions. This is vitelcause they are
instant, fraud-free, and fee-free. If you're a eelhnd have various
options, and PayPal has the lowest fees and isntst secure, it's
obviously the right thing to use.

“When you look at like any given business, like salgusiness is
making 10 percent profitability. They're making p@rcent profit
when they may net out all of their costs. You knogyenue minus
expenses in a year, they're 10 percent. If usingPBameans you
pay 2 percent for your transactions and using sother systems
means you pay 4 percent, that means using Payfrsd gou a 20
percent increase in your profitability. You'd hatee be brain dead
not to do that. Right?

“So because about half of PayPal's transactiortiarsummer of
2001 were internal or ACH transactions, then omdamental costs
of transactions were half because we’d have haiticards, we'd
have that and then the other half would be fre@ Jirestion then is
how do you give people a reason to keep moneyeirsystem.

“That's why we created a PayPal debit card. It'slitde
counterintuitive, but the easier you make it foojple to get money
out of PayPal, the less they'll want to do it. Buthe only way for
them to spend money or access it in any way is éoemt to a
traditional bank, that’'s what they’ll do instantlijhe other thing was
the PayPal money market fund. We did that becdugaui consider
the reasons that people might move the money oel, they’ll
move it to either conduct transactions in the pdgisiworld or
because they're getting a higher interest rate.l Qustituted the
highest-return money market fund in the countrysiéally, the
money market fund was at cost. We didn’t intenchtke any money



on it, in order to encourage people to keep th@nay in the system.
And then we also had like the ability to pay reguidis like your
electricity bill and that kind of thing on PayPal.

“There were a bunch of things that should have lETe like
checks. Because even though people don’t use @f lohecks they
still use some checks. So if you force people {0 ‘€2kay, we’re not
going to let you use checks ever,’ they're likek&y, | guess | have
to have a bank account.” Just give them a few chdok God'’s sake.

“I mean, it's so ridiculous that PayPal today isrsethan PayPal
circa end of 2001. That's insane.

“None of these start-ups understand the objeciihe. objective
should be—what delivers fundamental value. | thilgkimportant to
look at things from a standpoint of what is actyé#fle best thing for
the economy. If people can conduct their transastiquickly and
securely that's better for them. If it’'s simpler tonduct their
financial life it's better for them. So, if all yodinancial affairs are
seamlessly integrated one place it's very easyottrahsactions and
the fees associated with transactions are low. élfa@e all good
things. Why aren’t they doing this? It's mad.”



APPENDIX 3

From: Elon Musk

Date: June 7, 2013, 12:43:06 AM PDT
To: All <All@spacex.com>

Subject: Going Public

Per my recent comments, | am increasingly conceraiaout
SpaceX going public before the Mars transport sysie in place.
Creating the technology needed to establish lifeMars is and
always has been the fundamental goal of Spaceleiifg a public
company diminishes that likelihood, then we shauwdd do so until
Mars is secure. This is something that | am operetmnsidering,
but, given my experiences with Tesla and SolarGigm hesitant to
foist being public on SpaceX, especially given knag term nature
of our mission.

Some at SpaceX who have not been through a pubhigpany
experience may think that being public is desirableis is not so.
Public company stocks, particularly if big step mip@s in technology
are involved, go through extreme volatility, botbr freasons of
internal execution and for reasons that have ngtho do with
anything except the economy. This causes peope wistracted by
the manic-depressive nature of the stock insteadredting great
products.

It is important to emphasize that Tesla and Sotgr&ie public
because they didn’t have any choice. Their pricagital structure
was becoming unwieldy and they needed to raiset aflequity
capital. SolarCity also needed to raise a huge amoludebt at the
lowest possible interest rate to fund solar lea3é® banks who
provide that debt wanted SolarCity to have the tamtil and painful
scrutiny that comes with being public. Those ruleserred to as
Sarbanes-Oxley, essentially result in a tax beawgetl on company
execution by requiring detailed reporting right dovo how your



meal is expensed during travel and you can be pedakven for
minor mistakes.

YES, BUT | COULD MAKE MORE MONEY IF WE WERE
PUBLIC

For those who are under the impression that theysarclever
that they can outsmart public market investors aalld sell
SpaceX stock at the “right time,” let me relieveuyof any such
notion. If you really are better than most hedgedfmanagers, then
there is no need to worry about the value of yopac®X stock, as
you can just invest in other public company stoakd make billions
of dollars in the market.

If you think: “Ah, but | know what’s really goingroat SpaceX
and that will give me an edge,” you are also wrdaglling public
company stock with insider knowledge is illegal. &sesult, selling
public stock is restricted to narrow time windowdesv times per
year. Even then, you can be prosecuted for insraeing. At Tesla,
we had both an employee and an investor go thraughand jury
investigation for selling stock over a year agospie them doing
everything right in both the letter and spirit bétlaw. Not fun.

Another thing that happens to public companieshit tyou
become a target of the trial lawyers who creatlsscaction lawsuit
by getting someone to buy a few hundred shareshamdpretending
to sue the company on behalf of all investors foy drop in the
stock price. Tesla is going through that right neven though the
stock price is relatively high, because the dropuestion occurred
last year.

It is also not correct to think that because Tesld SolarCity
share prices are on the lofty side right now, thaaceX would be
too. Public companies are judged on quarterly perdmce. Just
because some companies are doing well, doesn’t riean all
would. Both of those companies (Tesla in partiukad great first
quarter results. SpaceX did not. In fact, finarlgiabeaking, we had
an awful first quarter. If we were public, the gheellers would be
hitting us over the head with a large stick.



We would also get beaten up every time there wamamaly on
the rocket or spacecraft, as occurred on flight ith whe engine
failure and flight 5 with the Dragon prevalves. &ghg launch of
V1.1, which is now over a year behind schedule, ld/aasult in
particularly severe punishment, as that is our @anjnrevenue driver.
Even something as minor as pushing a launch b&ek aveeks from
one quarter to the next gets you a spanking. Tediale production
in Q4 last year was literally only three weeks hdhand yet the
market response was brutal.

BEST OF BOTH WORLDS

My goal at SpaceX is to give you the best aspecéspublic and
private company. When we do a financing round,dfieek price is
keyed off of approximately what we would be worthpublicly
traded, excluding irrational exuberance or depoesdiut without the
pressure and distraction of being under a hot pudpotlight. Rather
than have the stock be up during one liquidity wiwdand down
during another, the goal is a steady upward trewdreever to let the
share price go below the last round. The end rdsulyou (or an
investor in SpaceX) financially will be the sameifase were public
and you sold a steady amount of stock every year.

In case you are wondering about a specific nunmbeam say that
I’'m confident that our long term stock price wikk lover $100 if we
execute well on Falcon 9 and Dragon. For this taHsecase, we
must have a steady and rapid cadence of launclistfat better than
what we have achieved in the past. We have mor& alogad of us
than you probably realize. Let me give you a serfsghere things
stand financially: SpaceX expenses this year vallrdug[h]ly $800
to $900 million (which blows my mind btw). Since \get revenue of
$60M for every F9 flight or double that for a FHE®-Dragon flight,
we must have about twelve flights per year whener fof those
flights are either Dragon or Heavy merely in ortierachieve 10%
profitability!

For the next few years, we have NASA commercialdiending
that helps supplement those numbers, but, aftér Weare on our



own. That is not much time to finish F9, FH, Dragé and achieve
an average launch rate of at least one per momnit. bear in mind
that is an average, so if we take an extra threeksvéo launch a
rocket for any reason (could even be due to thellsa), we have
only one week to do the follow-on flight.

MY RECOMMENDATION

Below is my advice about regarding selling Spacédcls or
options. No complicated analysis is required, &srtiles of thumb
are pretty simple.

If you believe that SpaceX will execute better thhe average
public company, then our stock price will contirtoeappreciate at a
rate greater than that of the stock market, whichuld/ be the next
highest return place to invest money over the ltamg. Therefore,
you should sell only the amount that you need tprawe your
standard of living in the short to medium term. ¢ dctually
recommend selling some amount of stock, even if g@uicertain it
will appreciate, as life is short and a bit morslcaan increase fun
and reduce stress at home (so long as you dorchettup your
ongoing personal expenditures proportionately).

To maximize your post tax return, you are probabést off
exercising your options to convert them to stotlgu can afford to
do this) and then holding the stock for a year eefelling it at our
roughly biannual liquidity events. This allows youpay the capital
gains tax rate, instead of the income tax rate.

On a final note, we are planning to do a liquiditient as soon as
Falcon 9 qualification is complete in one to twontis. | don't
know exactly what the share price will be yet, thased on initial
conversations with investors, | would estimate phip between $30
and $35. This places the value of SpaceX at $4 toilfon, which is
about what it would be if we were public right nend, frankly, an
excellent number considering that the new F9, FH Bragon V2
have yet to launch.

Elon
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