His Bosses Rejected His Idea. Then Hans
Langer Became A Billionaire From His
Plan For Giant 3-D Printers
Tucked away in the forests of Bavaria, in a building that once housed the printing presses
for the Frankfurter Allgemeine Zeitung newspaper, is one of the largest 3-D printer factories
in the world. On a late-winter morning, it is quiet inside the cavernous space as workers
install lasers and wiring in machines that are taller than a person and wider than a desk.
When ﬁnished, these printers can make everything from parts for rockets to hip implants.
The 100,000-square-foot factory is not quite half full, but when it reaches capacity, it will be
able to ship 1,000 printers a year.
The man responsible for all this is 67-year-old Hans Langer, one of the original
entrepreneurs in the 3-D printing world, who started the company that produces these
machines, EOS GmbH, 30 years ago. “I was able to see that we could open up a totally new
world of manufacturing,” says Langer from his company’s airy and modern headquarters
near Munich.
The 3-D printing revolution heralded a few years ago never arrived. There are not printers
in every home or on every desk. One of the largest of the public 3-D printer makers, $1.3
billion (market cap) 3D Systems, has lost more than 85% of its value since January 2014,
when its stock hit a high of $97. It recently traded around $11.
But while there is limited demand among consumers for 3-D printers, the industrial version
of the technology is booming. Massive companies like Boeing and Zimmer Biomet, a
medical device manufacturer, are increasingly using 3-D printers to redesign products and
parts to make them lighter and more eﬃcient. Sales of industrial 3-D printers could reach
$11.7 billion this year, more than double their $5.2 billion in sales in 2015, according to
industry research ﬁrm Wohlers Associates, which forecasts that they’ll more than double
again, to $27.3 billion, by 2023.
The parts these printers churn out often look like something created by nature, with latticelike structures and hollow spaces, yet can be stronger and more functional than traditional
manufactured pieces that appear more solid. That allows manufacturers to reduce the
weight of airplanes, increasing their fuel eﬃciency and lowering their carbon footprint, and
make joint implants that are lighter and that allow bones to grow into the empty spaces in
the metal.
Langer has positioned EOS perfectly to capture this demand. He was an early believer that
3-D printing could be used for more than just prototyping, one of its earliest uses in
industry, and today EOS’s machines, which have a base price as high as $1.6 million, ﬁll
factory ﬂoors at Boeing, BMW and Siemens. It adds up. EOS Group (which includes 3-D

printing company EOS GmbH and related businesses) has sales of $400 million, operating
proﬁt margins above 10% at a time when many 3-D printing companies are in the red, and,
most years, double-digit revenue growth. In addition to the 3-D printing business, Langer
has created an ecosystem of companies in related industries, such as coatings and
scanning systems for lasers, that positions his group for future growth.
Industrial manufacturing isn’t as glamorous as creating consumer products, but Langer is
the ﬁrst person to have earned a billion-dollar fortune in 3-D printing. He is worth an
estimated $2.6 billion. He and his family own all of EOS Group. “He’s built this really
remarkable enterprise,” says John Dulchinos, vice president of 3-D printing and digital
manufacturing at Jabil, the giant contract manufacturer, which has purchased numerous
EOS machines. “He’s very entrepreneurial, and he’s got one of the few companies in this
market that actually makes money. That’s really impressive given how much money this
industry has burned chasing the dream of 3-D printing.”
But EOS is both having a breakout moment and facing increased competition from wellestablished giants, such as GE and HP, and venture-backed disruptors like unicorn Desktop
Metal. Langer, a white-haired man with a penchant for ascots, isn’t rattled, arguing that his
group of companies could increase its total revenues tenfold in the next ten years. While
he’d rather not talk about money or be outed as a billionaire, he’s clearly proud of what
he’s built. “Most people have not understood the potential,” he says. “It’s not about the
printers. It’s about the digital impact that starts with the digital-design software.”
Langer grew up in Bavaria, where his father owned a small business and taught glider pilots
on the side. His dad taught him to ﬂy, too, and at 14 Langer completed his ﬁrst solo trip. He
loved the silence of ﬂight (“A special experience,” he says. “It’s totally silent, and you ﬂy
over the glaciers.”) and was intrigued by the planes’ aerodynamics.
He received a Ph.D. from Ludwig Maximilian University of Munich, then continued his
research at Max Planck Institute for Plasma Physics, one of Germany’s top research
institutions, specializing in lasers, which were emerging as a new tool. Langer thought he
would become an academic, but a professor convinced him he could make a bigger
diﬀerence in industry. In 1981, he joined laser entrepreneur Carl Baasel at the company
he’d started, Carl Baasel Lasertechnik, as employee number 11.
While Langer saw himself as a physicist, he discovered he had a knack for sales by focusing
on solving his customers’ problems. “Always start with why,” he says. “If you have a
customer, why? Why do you talk to me?” On his ﬁrst sales call to a professor at the
Karlsruhe Nuclear Research Center, he sold not only the $5,000 laser bench the professor
asked about but an entire laser system. Within three months, he’d met his annual target.
As Langer’s success at Baasel grew, executives at General Scanning, an American ﬁrm that
dominated the market for scanning systems for lasers, took notice. In 1985, Langer joined
General Scanning to run its European operations.
At the time, 3-D printing was in its infancy. 3D Systems’ Chuck Hull had invented
stereolithography, a method of 3-D printing that used light-activated resins to build rapid
prototypes layer by layer, and ﬁled his ﬁrst patent on the technology in 1984. Langer
realized that parts built with this method could be designed in ways that would have been

impossible with traditional manufacturing techniques. He pored over 3-D printing patents,
going as far back as the 1950s, and met with other General Scanning customers exploring
the technology.
Then he proposed that General Scanning start its own 3-D printing division, which he called
EOS, for Electro Optical Systems. The board of directors said no. It would be too risky, they
argued, because of the potential for patent litigation. After all, Hull had ﬁled a patent on his
technology and would likely try to enforce it.
Langer’s next move was daring, but it also put him squarely in the mold of Germany’s
mittelstand entrepreneurs, like Baasel before him, whose small- and medium-size familyowned businesses form the core of that country’s economy. He quit. Convinced that his
idea for 3-D printing would pan out, Langer, then 36 with two young kids and just over
$50,000 to his name, founded EOS in 1989. (As a safeguard against the company’s
potential failure, he transferred his half of the family’s home to his wife, Hella.) Today, he
recalls his exuberance over the technology’s potential and his naivete: “I said, ‘This is
bigger than Apple.’”
He found an early angel investor in another laser entrepreneur, Falk Strascheg, who had
sold his company, Laser Optronic, to publicly traded U.S. competitor Coherent in 1981, and
was looking to invest. Strascheg, who’s now 78 and one of Europe’s top investors, backed
EOS with $500,000 in seed ﬁnancing.
Langer took Strascheg’s advice to start small, and EOS’s ﬁrst product was a simple device
that could scan physical objects to digitize them in three-dimensional form. Langer brought
the new scanner to a trade show. BMW’s scouts saw it, and the carmaker became a
customer—a blip for its budget but a big deal for Langer.
Meanwhile, BMW had been testing 3D Systems’ new 3-D printers and wanted to change the
printers’ specs, Langer recalls, but couldn’t get the American ﬁrm to reconﬁgure them.
(BMW and 3D Systems declined to comment.) When Langer learned this from his BMW
contact, he pounced. He asked the contact if BMW would give him the budget, 50% payable
upfront, to design a 3-D printer in 12 months. “He said, ‘But you cannot deliver. You don’t
have the people, you don’t have anything, you don’t even have a drawing,’ I said, ‘This is a
bet. We do not,’” Langer recalls.
Langer’s contact passed the idea up the chain of command, and BMW—which was an early
user of 3-D printing technology and has 3-D printed more than 1 million parts over the past
decade—said yes. Langer delivered his new 3-D printer. In three years, EOS’s revenue
reached $6 million.
As Langer’s business grew, General Scanning’s concerns about patent litigation proved
prescient. 3D Systems sued EOS for patent infringement in 1993. Facing a lengthy court
battle and signiﬁcant legal fees, Langer and Strascheg sold 75% of EOS to Carl Zeiss, the
German optics company; Langer kept the remaining 25%. Zeiss agreed to invest (and to
cover the costs of the patent battle) in hopes of turning EOS into a $100 million business.
The sale allowed Langer to move beyond prototyping and begin developing polymer and

metal powders for functional parts. In 1994, EOS started making 3-D printers that use lasersintering, in which lasers selectively melt powdered material to build parts from the bottom
up. That technology is the core of its business today.
For four years, Langer worked for Zeiss, chaﬁng at the company’s buttoned-down culture,
and fought the patent litigation. Then, in 1997, with Zeiss in ﬁnancial diﬃculties of its own,
Langer bought EOS back. He soon reached a licensing agreement with 3D Systems, gaining
rights to the patents on laser sintering, the technology that formed the core of EOS’s future
business and growth. (More patent battles followed, as EOS sued Texas startup DTM, which
was subsequently acquired by 3D Systems; the tangle of litigation was ﬁnally resolved in
February 2004.) Langer was pleased to have rights to what he viewed as the superior
technology for full-scale manufacturing rather than just prototyping because it could better
handle functional materials and complex geometries. (Many of these patents have since
expired.)
Making plastic prototypes is relatively easy, but producing real parts is hard. In 2015, GE
Aviation had a breakthrough with a 3-D printed fuel nozzle. Developed on EOS machines,
the nozzle was built in one piece rather than 20, and its weight was reduced by 25%. For 3D printing, says Glynn Fletcher, president of EOS’s North American operations, “the fuel
nozzle is the poster child.”
In 2016, in one of the industry’s biggest bets on the potential for 3-D printing technology,
GE’s then-CEO Jeﬀ Immelt shelled out $1.4 billion for two European 3-D printer
manufacturers to bring the technology in-house. But before that, GE approached EOS,
which was far larger than the two combined. Industry sources say the price GE oﬀered was
over $2 billion, and perhaps much higher. Langer, who lives modestly in the home he and
his wife bought in the 1980s and drives a four-year-old Volkswagen Golf, said no, as he has
said no to many other rich oﬀers over the years. “I talked to our children and said, ‘Why
should we do this? Why should we do it?’ We have enough money. We have everything,” he
says.
Two years ago, at age 65, Langer stepped back from the CEO role at EOS Group’s main 3-D
printing operating company, EOS GmbH, and turned the job over to Adrian Keppler, 54, a
former Siemens executive who had worked in strategy and marketing roles at EOS. Langer,
who kept his role at the holding company, continues to set the grand vision. “He thinks very
big,” Keppler says. “My task is to slice ‘big’ into bits and pieces, and to implement it.”
EOS’s customers include some of the largest industrial companies in the world: Boeing,
Siemens, Lockheed Martin, BMW and the like. ArianeGroup, a joint venture of Airbus and
the French aerospace company Safran, used EOS’s printers to redesign an injector head of
a rocket engine (one of the core elements of the propulsion module that feeds the fuel
mixture to the combustion chamber), cutting the number of components to one from 248
and reducing production time to 35 hours from three months. Ruag, a Swiss company that
supplies products to the space market, meanwhile, redesigned an antenna bracket used as
a support structure in the Sentinel satellite. The 3-D printed aluminum alloy bracket
featured lots of air space in the design and weighed 40% less, yet showed improved
stability. “You start to enable changes in the design that were impossible to dream of even
ﬁve years ago,” says Peter Adams, president of Burloak Technologies, a 3-D printing
contract manufacturer that has seven EOS machines in a new factory in which it is

investing $100 million.
EOS’s 3-D printers are exacting enough to be used for production in regulated industries
like aerospace and medical. But competition in industrial 3-D printing, especially for the
printing of metals, has heated up as big players and startups alike try to come up with new
technologies that are better, faster and cheaper. “A lot of people would like to have a
system like EOS or [GE’s] Concept Laser, and it’s too expensive,” says Ric Fulop, the CEO of
Desktop Metal, which claims its machines are dramatically faster and less costly than laserbased technologies like those from EOS. The result of the increased competition and array
of new technologies is likely to be a split, with diﬀerent machines used for diﬀerent
projects, and larger factories using 3-D printers from multiple manufacturers alongside
more traditional manufacturing technologies. Jabil, the contract manufacturer, for example,
has purchased industrial-scale 3-D printers from EOS, HP and Desktop Metal. “You may use
EOS to produce a mission-critical component, and another manufacturer to produce other
parts,” says Pete Basiliere, a research vice president at Gartner.
Langer and Keppler hope to win with innovations to EOS’s machines as well as a new
consulting division. One of the dirty little secrets of this business is that some companies
spend millions on 3-D printers and then don’t know how to use them to make the
investment worthwhile. Others know they need a 3-D printing strategy but don’t know what
to do at all. In one of its consulting projects, EOS worked with Daimler Group’s EvoBus,
Europe’s largest bus manufacturer, to ﬁgure out how 3-D printing might help it manage
more than 320,000 spare parts that were taking up space in warehouses. Could it redesign
parts? Keep fewer items on demand and print them as needed? As a start, EOS helped
EvoBus identify 2,600 parts that might be 3-D printed, and then selected 35 metal and
polymer components for a test. EvoBus is now working toward its goal of printing items only
as needed for repair.
At EOS’s headquarters, in a building with bent aluminum siding that appears almost 3-D
printed—a design idea of Langer’s—there are 100 3-D printers in operation in a private
research area oﬀ the lobby. It is, EOS executives say, the largest collection of 3-D printers
in operation anywhere in the world. EOS uses this tucked-away lab to test parts for its
customers and to come up with new ideas for what its printers can do.
At a trade show in Chicago last September, EOS introduced a new series of metal printers
with more laser power and greater ﬂexibility to choose the number of lasers used. Then in
Frankfurt in November, it showed oﬀ a new polymer printing technology that includes one
million diode lasers to speed up production time. On the horizon is the possibility of
creating diﬀerent properties in metal within the same part, something that can only be
done with lasers during the melting process. That would allow even greater possibilities for
designs that push the boundaries of functionality and eﬃciency. “What this means is that
you can build new designs for the rocket guys that they have been desperately waiting for,”
Langer says.
Within Langer’s 3-D printing ecosystem, there are a lot of moving pieces beyond the
printers themselves. Scanlab, founded in 1990 and owned through a separate holding
company (of which the Langers own roughly one third), makes scanning systems to deﬂect
and position laser beams in three dimensions. These systems go inside EOS’s 3-D

printers—and its competitors’ printers—as well as other industrial products. Annual
revenues from Scanlab and related companies are now over $170 million. Another piece
separate from EOS Group is AM Ventures, a venture ﬁrm that has minority stakes in 20
startups focused on technologies related to 3-D printing. With each new investment, EOS
can exercise sales and marketing rights to the technology. Among its bets: Dye Mansion,
which adds precision coloring and high-quality ﬁnishes to 3-D printed items, and whose
ﬁnishes are already being oﬀered to customers, including EvoBus.
Over the past three years, Langer has been working on succession planning, and talking
with his son, Uli, 35, a physicist, and his daughter, Marie, 32, a psychologist, about the roles
they might take in the business. To help with the discussions, he brought in Michael Bordt,
a Jesuit priest who heads the Institute of Philosophy and Leadership at the Munich School of
Philosophy. Bordt, author of numerous books including The Art of Disappointing Your
Parents, has worked with other wealthy European families on business succession, as well
as with executive teams from corporations that include BMW and the chemical company
Wacker Chemie. Bordt’s intensive coaching process uses meditation and goes deep into
helping people understand their own motivations, and he works only with business owners
willing to accept that their children might say no. “We try to discern the diﬀerent inner
motivations and emotions and wounds. Sometimes the children don’t believe it’s okay to
say no because, of course, sometimes the parents are disappointed when the children say
no,” Bordt says.
In September, Uli and Marie (who declined through EOS to be interviewed for this story)
started shadowing their father, attending meetings with him and getting a taste of all facets
of the business. Within the next six months, they will take their ﬁrst leadership positions
within the family’s companies.
While Langer would have accepted if they had chosen not to join the family business, he’s
clearly glad they came to see what he believed for the past 30 years—that 3-D printing’s
impact will be felt far beyond the factory ﬂoor. “When our children ﬁrst asked me, ‘Why
should we do this?’ I said, ‘Because you can change the world.’”
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