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Using digital production, designers are creating brave

new objects that could never have been conceived or executed

by any other method

B}" Kenneth Hﬂf’ES The recent arrival on the marker of furniture, light fistures and acoessories made entirely by rapid pro
totyping techniques is something of an event in the history of intemporary desipn. OF course, desigming

and manutacturing with the aid of computers isn't new, but digital design is quickly creating a brave
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models directly into three-dimensional objects, expanding the potential to generate complex forms.
Patrick Jouin's Sotig :

51 stool (shown in close- Expensive PrOTOTYees O tools are not needed 1o [rr iluce these objects, This breakeh ugh isn't merely
ing @t heift) s produced [EC I'II'I:I. al or formial, ] :"l.' real hIE:II“I-\.'.III'\.'l ot '.|1-q,"-||_' Items is thiat ||'||_':. i el naot have been conc |-._|'.|| ar
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which lxyer wpon layer

of a photosensitive polymer I'he mund-bendingly curved lampshades by Belgium-based Marerialise completely defy the limits of
s solidified weing laser, moulding. Many of the nested vases and seamless fixtares presented in In Dust We Trusy, an exhibition



Jowin's Solid C2 chalr
{above) evokes infer-
lpcking biades of grass.

The 51 stool (below),
also by Jouin, is made
af & resin palymar.

curated ]:.:.' ltalian r;||1:|_| prototyping lals O 2t Milans Salone del Maobile Lase viear, can't be FEpro-
duced either by casting or by carving. And the elements of French designer Patrick Jouin's Solid chairs
interlock im 2 way that even the most skilled human hand can'i MANIEE.

Bon Arad, who first waorked with Matenalise in 2000, has declared the I!cl.'l'n'u::-hli.'"l. o b an |:I'|'I!i.|!'|.‘|!.'
new method of making things - with rapid prototyping, one can now “grow™ forms. Patrick Jouin is no
less enthusiastic, He describes the limitless possibilities as paving the way for a new era in industrial
aesthetics, advancing a general tendency toward immediate materialization, in which design and pro-
duction merge, Thart brings o mind the old sci-6 |Eill!1‘\.:.' that one dil.:r we |1'|I§,f|‘|l simply push a button
i our homes and the M:.i;u:b. of our desire will instantane |-1|.-.'|:; imaterialize hefore us, ]I'||.|.-|.'r_'|.|, Arad claims
that there will come a time when a plumber will download parts rather than buy them at a hardware store.

Thaose scenarios are yet to come, but the results right now are startling and slightly eerie. Jouin's Solid
2 chair may be one of the largest works realized by these means, yet it evokes nothing more substan-
tial than interlocking blades of grass. Its quality of being more like an object in the mind than a thing
in the world is shared by many of these new products. They approach the strange state of being purely
mental emanations. Disembodied, literally untouched by human hands in their making, they are like
phantasms materialized our of some ether or ectoplasm. Looking at them in a photograph, it's sometimes
difficult to know if they're two- or three-dimensional. This new generation of objects make convine-
ing candidates for the post-modern idea of the simulacrum, the hypothetical copy withour an original.
While these objects are entirely reproducible, they are in no sense prototypes for some other mode or
method of production. Simply by being no more than what they are, they are bringing the era of the
pri L14|1:.'|'u.' o an |.'|1|:|.

In the age of mechanical reproduetion. patterns, models, figs, and moualds retained the aura of a prior
age, one in which objects were scarce, jealously guarded, and carefully preserved, These prototypes were
made like sculprure, by means removed in principle as far as possable from those used m mass |:|nn|iuc'tiun.
I'hey were invested with authority not only because they governed the form of subsequent production,
but also because I:I'n:f.' imbued the COpIes m ade from them with a residue of the ve ry humanist values
that industry was rapidly dismantling, Prototypes guided mass production with the phantom hand of an
original maker. Digital fabrication makes a definitive break with this tradition. It eradicates all inter-
mediaries, and with them the last remnant of the guilds that once protected the skills and prerogatives
of craft workers,

]Jjgi'[ﬂl |:|_1_'~::|5,l1'| is pn:nanl:.' driven h_l.' tha n;!il"li.lnlll:}' that |.'v||||:|||]|.'x af double-curved surfaces tradition-
ally present to all modelling, paramerric control and accurate reproduction. The digital procedure is
essentially that of infinitesimal calculus. Irregular, three-dimensional bodies are reduced o a series of
extremely thin two-dimensional slices in order to make them calculable, The number of slices determines
how closely curves can be approxmated. A rl.'ljli'l.'l_'|g.' small number prmlu-.u:.i a raster effect (similar vo a
blurred two-dimensional image); an infinite number of slices - a purely theoretical limit - would produce
true complex curves, Guillaume Delvigne used this CONSPICUOUS grml:lmrn to produce a witty techno-
logical trempe-I'oeil in one of his projects exhibited in In Dust We Trust. He designed a set of three
curved lampshades from a single computer model rendered in 72, 144 and 300 dpi resolutions, These
grades refer to the resolution of the digital rendering, not thar of the pl'-ln:[l.l-:.'liu:ll. Each Iamp 1|."[||l:'|||}'
takes the same time to fabricate, despite its apparent degree of digital texture.

The general method of digital design explains its .11I'i:|'|':I::|.' with !'.'IH:IIFI-IT.‘:I curves, but not the historical
accident by which the entire range of digital fabrication came to be known as rapid prototyping. Some
30 years ago, fabrication of models from digital data began o move from the shipbuilding and milivary
and civil aviation industries through university research units into professional design practice. But these
syatems were o costly and their operation required such expertise in programming that they could be
used only by advanced engineering offices, some very large architectural firms and designers working
in the automotive industry. Early machines were restricted to making prototypes of forms that were




extremely difficult or even impossible vo model by conventional means, The term rapid protobyping
reveals more about the impression these techniques made on early users than it does about the produc-
tion process iself.

|:'..I|l.':l.'.I|iIII1 Irom -\.|1:_'i|.I| I1'||:l|||;,"|'\u |H. '\-||:_|‘:-|:';||_ IINE T |1:'_||_||||_'~, |_'||:|:|r|.u_ [||_-:'_|r|!_:|_ !_::r||'||_|||'|.:_r\. Or “||||i|'|£_' Li

has been around since the 705, when computer numerical conmrolled (CNCY mulei-axis il limg was

used o carve replacement parts for the restoration of Anvoni Gaudi's famous Sagrrada Familia cathedral
in Barcelona, CNC wools, from laser cutters to band saws, have already penetrated many workplaces
and I'lll-l'l.!'.L"l" how things are made, although often without any corresponding change in form.

Digital additive fabrication, on the other hand, is a bigger challenge, both |_|_~1_'|'||1|.-.:|||.|. and conceptu-
i”[.'. It makes three-dimensional olyects |I} wl:-.il.'l‘.ln:-_f amil |'3|||i|'|:l[1:'.§.: Imany indiviclual |.|.:.'|,'r-, W |'|:|_'|'| can
be done in a vaniety of ways, Patrick Jouin used stereolithography to create his Solid collection. The
procedure (which was created in 1986 and entered the commercial marker rwo vears later) uses a com-
puter-guided laser beam to solidify thin layers of a photosensitive liguid polymer. As cach scanned layer
is solidified, it is lowered into the polviner bath so that a second |.'|:|.|_-r' can be traced across the surface

I'his action is :I.'E:ll_'.”l_'ll until the final |-.r.-u_||_|._'_ 15 achieved, Afverward, the object can be finished |:;.:.

Guilllaume Deivigne’s The Stratum Llamp sandblasting or painting, Cher systems use lasers (o sinter {(coalesce pow der to solid through heat) sue-
fr:::m;fﬁﬂ :mfmk;ﬂjﬁ cessive layers of metal or ceramic powders. While these powders are more durable than the liquid resins,
representations of a Maria Elena Martinar laser sintering tends o cost more and is not suitable for large pieces. In a technique called 3-D printing
sirghe it i ol Fayo, Is a sphere within or |'l'.l:-lI:II'|:-|,f. a liquid binding agent is sprayved onto a laver of powder. The powder sticks wherever the
ferent resolutions. a sphare.

binder is sprayed. Today, almost any powdery material can be used. For a sustainable approach, objects
can even be made with cornstarch. Medical researchers have even used rapid prototyping o build up
layers of cultired cells vo make replacement tssue for burn victims, “print” plastic bone grafts and create
custom-fitted prosthetics

Tremendous advances in computers have placed us at the verge of the general dissemination of these
l:l.'l.'l'llil-ll.]':ll."\- Instruction in :r.|||'i|| Proted Y pang is standard in n.!l:*i!:l'l and architecture schools, and Ll.l_glliill-
ly fabricated buildings and objects have caught the imagination of designers and the public alike. Mow
that this 1|'-:"|:||:|.|h|1|;._'} has arrived at the [CME of |'l|!'l.l|.||]l.i|'|__1{ consumer objects, |1-.-rh.||'-- the l.|l.ln'*~'.ih:l'l s,
why was it not adopted sooner?

The simple reason is that rapid is a relative term. Diespite all technical advances, it takes almost 40
hours to produce a single copy of some of the items designed for the In Dust We Trust show. Even the
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Designed by Arik Loy,
the argamic shape of
Black Honey-mgx (Below)
s TR aE frired by
Materialize.

The myfan Cocoon.mgs Mg
shade (bottom), desigmed
By Adss Ashiaach, wis pro
duced in one plece by
Materizlize,

smallest items in the collection take no less than seven hours oo labricate. "1 his technique s obsioushy not
about to replace such standard industral methods as injection moulding, which can make plastic chairs in
mere tenths of a second. What is fast in making a prototype is unimaginably slow as production

For now, manufacturing time will restrict digival addivive fabrication to the making of parterns for
unigue components to be cast, in which case it readily competes with the cost of a shalled die-maker o
machinist. Many of the items now for sale are likely subsidized in one way or another: they may have
ey il :'|-:-||-.'|| anid |||-:-|||-:|I:-.'-.| = 11 ||.|.|I l:-I. ||'.':|'.c'|*~'.l.:l. research and ||n."~|;'_.'| IS [PECTIOE, OF l.i':l.':. miay he I|'||.'
experimental spin-off of a prototyping practice that has more substantial industrial applications, In Dhust
We | rust was essent |:|.||:. a v.-'l:hl'ul:-|| almedd o give -.‘:'l.'hl:_;.".l.'l'h and students access to future technolo-
[y | Model Ideas, another OneO# show abwout r.|||i-.! |'|.-|:-r-:|'.!,||i|1_'.:, was exhibited in Milan in "|.'|1r:'_:.
Marterialise produces goods using the over-capacity of a medical prototyping company. For the time
|u_-||1_-_r. '.|'u.-x:: |'-||'|_'q;r1. are wolel ak a Preaniiumm 3% no -.".rira. bk e :'|'|l:||.|||:; IE'.l.'!. will lead the marker vo ke
this method more competinve.

Crthier reasons For this III'I.l:I.!.'II nl-.'|'||:i-:|.'| are more soteric, but no less real. ".ui|1'.||:|l:|:!:__' this pro-
duction method requires that we abandon some deeply cherished ideas about things, not least of which
i% the modernist notion of truth o materials and rechmiques, If, fioe example, subtracuve fabrication is a
development of carving and additive fabrication a development of moulding, then rapid prototyping as
a whole points to the general convergence of these historically distiner :i.'L'I'II'IILlIIL"\-. |I'I-'.':'l.'.'|"-|rl:_':::.'. it does
not matter if a shape is made by one means or another, Digital prodoction not only eliminates all man
ual skill; iv also denies all previous procedural and material specificitics

At ats most radical, digital addiove fabrication has far-reaching consequences for the status of the
designer. While industrial mass production concentrated control of design in the hands of a few, digital
additive fabricatton means mass customization could extend the role of designer to many. The ultimare
importance may be that it promotes the amateurizaton of design. Already designers need only gain
access to the system for the duration of a single job, which eliminates all the constraints and 'l\.’l:.'.':.:li.i'll'\.j"\-
placed on production by the cost of tooling. More consequentally, the method does not require it user
to cultivate a feeling for form through long devotion o a particular and specific technique. Quite the
opposite - the immediacy of results promobes a radical de=skilling. Perhaps this is consistent with our
i:r|||:||i:'1*:| Ii||u'=. biir it coild also exacerbate I||-'.' r'n-ImH thiat 1|'|:|I1!.':~ |'|.'|'- C :_::'la-l'- T IrTy I:I|.

Ron Arad's sci-f scenario may be well on its way to realization, The results, however, may not be the
ones desired, as the work of German artist Karin Sanders suggests. Her art practice consists of bring
ing both three-dimensional digital scanning and digital additive fabrication into gallery spaces. She
invites viewers to be modelled in mimiature and placed on display. These works, which Sanders pointedly
-:_'.|||1. six] | ||-'-r|7.|il'\.. q.'.'||||-:-||:; the I:-.'r|||1-:-|-:|:_'_1. g otal |-:l;_"il.'. |1:.|l:i|1':: il i |_-|-.;|||_|, ;|_|_.-_-|_--..~.|',';||1_- 1I1-:‘| |.||'|||'|'I=||:l..'|:|'
responsive to individual desires, In just a few hours, people with no experience whatsoever in sculpture
can make painstakingly accurate representations of themselves. Bur in this brave new world, it has
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