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3-D printing is a transformational technology. Historically, this
places it in the company of the printing press, radio, the
automobile, television, microchips, spaceships, and the internet.
Transformational technologies do not change just one thing; they
change everything. They alter the way we see the world, and
how we view our role in it.
Many industry analysts believe that 3-D printing is about to
transform our world. Originally used exclusively by engineering
departments for verifying prototype designs, 3-D printing is now
being considered as a means to mass production. Insiders call
this unique way of making everyday things 'Digital Manufacturing'.
Think of it as taking the mature technology of 2-D digital printing,
which has all but eliminated the ancient printing press, and
carrying that digitizing idea into the third dimension.

Several breakthrough products have recently been 3-D printed.
These include a remote-control model airplane, a titanium jaw
bone, a bicycle, a car body, and a bikini. What makes them so
unique is that they were designed exclusively for the 3-D printing
process. These sophisticated designs must be 3-D printed
because no other manufacturing process can place the particles
of material exactly where they are needed.

Breakthrough designs shown
here, all demand 3-D printing
technology. No other process
could make them. Above is an
example of fine art; impossible
to manufacture any other way.

This remote control model airplane is
incredibly light and strong, because
material was deposited only where
needed. The structure, including
movable flaps, was printed all at once.
.

The 3-D printing process is
accommodating an increasing
variety of materials, including
metals. Above is a human jaw
implant made of titanium.

This rideable 3-D printed bicycle is
challenging composites regarding
strength versus weight. This bike also
debunks the old idea that 3-D printed
parts are too weak.

This 3-D printed bikini signals the beginning of a new era in manufacturing.

Of this group, the bikini is especially significant because anyone
can buy one today for about $500. Only after an order is received
is a bikini actually made and delivered to the customer. While
some 3-D printers work like a glue gun and use a spool of plastic,
others use a laser that melts plastic powder in layers. In the case
of the bikini, the 3-D printer is about the size of a fridge, and it
turns nylon powder into an extremely well engineered, long-life
garment. All components, including the straps and clasps, are
made at once. In goes plastic powder, and out comes a finished
bikini, ready to wear. As methods improve and costs come down,
I anticipate this bikini will signal the start of a new way of making
consumer items. Digital Manufacturing will eliminate factories,
tooling, and inventory, as we know them, while promoting
decentralized, custom-manufacturing on a worldwide scale.

Shown above is the first prototype 3-D printed car body being driven, at
speed, in Birds Hill Park near Winnipeg, Manitoba, Canada (Fall, 2011).

We, at KOR EcoLogic, created the 3-D printed car body
mentioned earlier. Our car project began 15 years ago, spawned
by our concern for the escalating global use of fossil fuels. We
realized this fuel-burning addiction causes negative, irreversible
impacts on the environment. As experienced product designers,
we wanted to act as catalysts for change. We felt a responsibility
to articulate solutions that would address the more serious
problems facing modern society and upcoming generations.
We saw potential in taking a very scientific approach to the
redesign of the automobile. We believed a return to fundamentals,
and an unwavering emphasis on energy efficiency, are key to
sustainability. Our goal became to design the greenest car
possible. Our approach was to reduce the required energy low
enough to power a practical car solely on Renewable Energy. A
different car emerged from this novel approach. We named it
Urbee, short for Urban Electric.

Computer files used for printing full-sized body panels (above) were first
verified to be correct by printing a 1/6th scale model, being held by Jim Kor.

A design element of Urbee which received a great deal of media
attention was how we used 3-D printing to fabricate the car's ABS
plastic body. Previously, 3-D printing was not considered suitable
for body panels this large. However, large parts were indeed
made for our vehicle with invaluable help from our sponsors,
including Stratasys, Tebis, CD-Adapco, Autodesk, and others.
During this development program, we became aware that this
manufacturing process has significant potential for producing
extremely light, strong, and environmentally benign structures.

The Stratasys Fortus 3-D Printer, on the left, printed the Urbee car body,
being displayed here at Euromold in Frankfurt, Germany (Dec. 2011).
Both are about the same footprint, suggesting a cleaner, smaller factory.

In the book 'Lightness, The Inevitable Renaissance of Minimum
Energy Structures', Adriaan Beukers and Ed van Hinte state that
"Constructing for lightness is a delicate matter of harmony
between material, shape, and production process." Nowhere on
Earth is this harmony more elegantly and sustainably
demonstrated than with plants and animals. Inside the hive of the
honey bee, in particular, we witness a timeless way of building

which integrates intelligence (the bees' brains) embodied within
benign materials (beeswax) for the creation of incredibly light,
strong, and complex structures (honeycomb). Beukers and van
Hinte further state: "Bees build honeycombs because they're busy
being lazy." Astonishingly, any lesser structure would require
greater effort and more resources. Within the beehive's
honeycomb structure, we are surely witnessing perfection in
design; ... true Economy at work.

Honeycomb is an incredibly strong and efficient way of dividing space into
individual compartments; one that requires minimum material and energy.

We feel 3-D printing is transformational as a manufacturing
process because it constructs in a manner similar to how bees
build beehives. We believe only the 3-D printing process can
create structures as sophisticated as found in Nature. It can do so
by utilizing non-toxic materials and incorporating intelligence from

human brains and electronic computers. The employment of
simulation programs using High Performance Computers (HPC),
and 3-D printing's unique ability to mass produce any result from
these computers, is presenting new possibilities in product
design.
Using HPC, the computer model is able to virtually test thousands
or even millions of alternatives for optimal material composition,
shape and production process. It would be impossible to test all
these options with physical prototypes, and prohibitively
expensive to even prototype a small fraction of these. Although
the modeling is feasible on a high end PC, it would take too long.
HPC allows a very large number of scenarios to be modeled more
accurately and quickly, so that the first physical prototype comes
very close to the design specifications. For example, today there
is a small company that is using HPC to design custom alloys for
the aerospace industry, achieving superior mechanical
performance, lower production costs, and replacing rare-earth
materials with less expensive and more benign materials. HPC
has even been used to analyze biosphere “designs” to
understand how they achieve their structural performance. The
secrets of the flight of the bee were unlocked by HPC.
Light and strong structures are currently being made primarily by
the use of tooling and, at times, use of toxic materials. These
materials and fabrication techniques are typically considered a
necessity for mass production and for proper 'economies of
scale'. Although apparently efficient in the short run (centuries),
these methods may prove quite uneconomic and problematic over
any longer view of the Ecosphere (millennia). Our current massproduction techniques and their associated economies of scale
are an outcome of the Industrial Revolution, which has a history of
only a few hundred years, yet already leaves an enduring legacy
of waste. In contrast, bees have been building honeycombs for
over a million years, without leaving a trace.

All visible interior components of the next Urbee prototype will be 3-D
printed along with the exterior body, and include all patterns needed to
make the glass windows. A total of 30 printed components are planned.

As thought-leaders on sustainable design, the Urbee team will be
designing and building a second Urbee prototype. This second
car will further explore the potential of 3-D printing. All exterior
and interior panels will be optimized and made on a Stratasys
Fortus 3-D printer. All of these strong, lightweight body and
interior panels will integrate many functional requirements, such
as ducting and wiring, while tightly encasing a tubular metal
chassis and hybrid power train. All panels will be printed
individually, one miniscule particle at a time, without need for any
hard tooling. This is certainly a different way to make cars. In the
long run, it will be a better way.
Modern civilization has been fixated on Economics, trusting this is
the key to progress and prosperity. However, this narrow view is
endangering our chances for long term survival. Instead, modern
society must embrace the larger sphere of Ecology, which

encompasses Economics. Only Ecology holds the answers to
how we can successfully live on this planet over millennia. In the
meantime, as we continue to 'economically' burn fossil fuels like
there is no tomorrow, Nature quietly and surely shows us the way
to minimum energy.

Insects change nectar into honey, honey into beeswax, and beeswax
into structural honeycomb - a timeless example of perfection in design.
3-D printing mimics this clever method of construction, found in Nature.

With the Urbee project, focusing as we are upon the 3-D printing
process, we embrace Ecology and follow Nature's lead. As
designers who promote positive change, one could say that we're
carefully following the bee's lead, towards a more sustainable and
brighter future.
.......

How to Get Involved and Learn More About Urbee :

Above is the 'core' group of experienced designers & engineers, standing
beside Urbee. The entire Urbee Team is a network of 30+ professionals,
dedicated to advancing this important global solution to climate change.

Urbee appearances are anticipated for these upcoming events:
( Note: these engagements still require confirmation, as of March 2012)

•
•
•
•
•

3D PrintShow, London, United Kingdom (Oct. 2012)
SEMA, Las Vegas, USA (Nov. 2012)
Autodesk University, Las Vegas, USA (Nov. 2012)
Euromold, Frankfurt, Germany (Dec. 2012)
World of Wheels, Winnipeg, MB (Mar. 2013)

The Urbee project is largely self-funded. We also gratefully accept
donations through our website. The project continues to attract
some of the most talented people and best sponsors, in the world.
Success is only possible because of their expertise and support.
To contribute, or for further information, please contact:
Jim Kor
jkor@urbee.net
KOR EcoLogic Inc.
Winnipeg, Manitoba, Canada
www.urbee.net

