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If You Behave Yourself, I'll Print You a Toy

By PETER WAYNER

IEWED through
the fantastic lens of
science fiction,
three-dimensional printers
seem as amazing as the
transporters in “Star Trek.”” In
goes a digital idea of a thing
and out comes the thing itself.

In practice, three-dim-
ensional printing is fairly
mundane. Many such
machines use a computer-
controlled stream of a
chemical or laser light to bind
a powdery material, layer by
layer, into an object. Just as a
modern printer uses billions
of tiny dots to produce
images, three-dimensional
printers arrange billions of
tiny flecks of plastic or
metal to produce objects.
Computers ensure that the
billions of bits end up in the
right place, a process that can
take several hours or even a
day.

The machines are very
expensive, costing tens of
thousands of dollars or more,
and are used by industrial
designers or engineers to
make prototypes of parts or
other objects.

But some companies are
considering the possibility of
producing a lower-priced
version that could eventually
find its way into homes. Then,
for example, a grandmother

Megabits
(of Powder)

Three-dimensional printers are being used in-
creasingly by industrial designers to create pro-
totypes of parts and other objects rapidly. While
a variety of technologies are used, many build
up objects layer by layer using powder that is
bound together with chemicals or laser light.

Anobjectis
createdona
computer
using 3-D
software.

The file is sent to the printer. This
one uses starch or plaster pow-
der and liquid binder to create
the object.
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could e-mail a toy to her
grandchild by sending a
software file, or the angler in the
family could prepare for a day
of fishing by printing out a few
lures, optimized for the season
and the weather.

Kevin McAlea, the senior
vice president for worldwide
revenue generation at 3D
Systems, a printer manufacturer
based in Valencia, Calif., said
that mass production could
lower the price of the machines,
but that no one knew whether
there would be a market.

“Will this just be an adjunct
to the engineering plotter
business, or a significant
addition to the general office or
the home?”” he said.

3 The printer's feed box is filled with a supply of powder, PRINT HEAD

~ which is transferred to the object box in thin layers by
aroller. As the feed box los-
es powder, its bottom panel
rises. Meanwhile, the bot-
tom panel of the object box
descends to accommodate
the growing object.
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4 An inkjet-type print head
sprays liquid binder on the
powder layer in a pattern
corresponding to a cross-
section of the object. The
process is repeated
many times.
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5 After each pass, the bottom - -
~ panel of the feed box rises =
slightly, exposing more
powder to the roller ...

...and the bottom of the object box
lowers, allowing a fresh layer of pow-
der to be deposited.

6 The object is built from the bottom up in layer af-
ter layer of starch or plaster. Typically, a layer is
less than one hundredth of an inch thick.

’/’ When the object is complete, the excess
powder is vacuumed away. The size of the
object is limited by the dimensions of the
object box, in this case 8" x 10" x 8".
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