


machine. In two-and-a-half hours, the machine produces a true-to-life, full-color plaster
prototype that can be examined by everyone involved in the decision-making process. It
looks quite similar to the final product. [ See “The Process” for details.]

The cost is also attractive — less than $50 for each 3-D prototype manufactured, Ring-
dahl said. When compared with traditional hand-crafted samples, which take two weeks to
make and cost $1,500 apiece, models made with 3-0 printing deliver dramatic improve-
menits in cost and efficiency.

Butwith all that, "the key word is 'time,” said Reebok's Bates.

Because 3-D prototypes can be made in hours rather than weeks, they allow for the
luzury of tweaking designs. Where manual model-making might permit twa iterations of
a prototype before going to commercialization, the speedy 3-0 printing process allows for
four or more versions to be made, Bates said. “We are allowed to focus on the finer details
of a design and get everything right, versus looking at an overall concept and getting it
‘tlose enough,” he said.

“Rapid prototyping really helped us develop that Comforia platform by letting us experi-
ment with molded tuckplates as prototypes before we even open[ed] the mold," Ringdahl
said. Three-dimensional printing was used to create the footbeds as plaster models.
“Although it's not flexible, we can put [the model] against a woman's foot and check to see
ifit feels [right] and [that] there’s not too much arch support.”

While these prototypes are almost-perfect facsimiles of real outsoles in terms of looks,
most do not duplicate the flexibility of an actual sole. That's why, for the Mion water shoe,
Timberland outsourced production of flexible 3-D prototypes to Harvest Technologies in
Belton, Texas. Going forward, however, Timberland is considering bringing flexible prototyp-
ing in-house. "Maybe in the next year or two, we'll look at that,” Ringdahl said.

Breaking the Mold
Another noteworthy development in the 3-D prototyping field broke this past spring

at Loughborough University in Leicestershire, England. There, researchers in the
nniversiti’s Ranid Manifarturing Research Grann tnoether



