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Imagine a world in whichgadgetsaren' t madebyhand or constructedbyrobots
,

butprinted.
In onepiece . In yourownfrontroom .

It'
s going to happen " andsoonerthanyouthink

WordsStephen GravesMakerBotpitsMatthewBeedle

Holodecks
,

hoverboards
, gravityguns.

Just a fewof thesci-figadgetswe' re still
waiting for .ButwedohavetheStarTrek

replicator ,

or ratheritsreal-world
equivalent : 3Dprinting . OK

,

soyoucan' t yet
rustleup a baguettefromthinair

,

but
in the

nextfewyears it' s going to revolutionise
manufacturingandchangeeverything
fromthewayyoudoyourshopping to the
wayyoufixyourwashingmachine . Of
course

,

it won' t begoodnews foreveryone.
Physicalproductsbeingreplacedbydigital
files?We' vebeenherebefore

,

asthemusic
industrywillattest . Turnsoutonesand
zeroesare a loteasier

to piratethanatoms.
Butthenagain , living in thefuturewas
alwaysgoing to requiresacrifices.. .

º
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F

or
a

techthat'
s

sohot
rightnow It

made
StuffsCoolListlast
issue

,

3Dprinting is

surprisingly venerable.

It
wasborn in the

1980s
,

in fact
,

when
theexcitinglynamed
FusedDeposition
Modellingwas

invented . Giventhatitsofficialtitle
nowis theonlyslightlysexier ' additive

manufacturing' ,

It' s probablyJustaswell
someone thoughtuptheterm ' 3Dprinting' .

Whateveryoucall It

,

theprocessinvolves

creatinganobjectbybuildinguplayers of

material
,

ratherthanbycarvingthemout
of a

block .
Homehobbydevicessuchas

MakerBot' s Replicatorusereels of

thin

plasticcableforthistask
,

while industrial

setupssuchasObjetuseaninkjetheadto

sprayUV-sensitiveplasticbeforecuring It

withUVlight . Anothermethod
,

called laser

sintering ,

seeslayers of powderedmetal
fusedtogetherbya " youguessed it "

laser . DesignerEnricoDinihasevencreated
anarchitectural3Dprinter thatcanproduce
entirebuildingsfromsandstone.

Thetechniquemayvary ,

buttheresult is

thesame " a super-excitingtechnology

that' s potentially themostrevolutionary
since thebirth of theInternet . Allweneed
nowis a Googlemoment...

There'
s
noplacelikehome

In theearlydays ,

3Dprinterswerehuge
andexpensive . Eventhecheapestarestill
thebestpart of a grand ,

butthey' re
now

smallandsleekenough thatthelikes of the
CubifyCubeandMakerBotcouldsitneatly
onyourdesknext to your IMac.

" Look at 2Dprinting ,

"

saysRobert
Jeffries

,

3Dtechnicalspecialistat
Inition.

" For a longtimeyouused to have to go
to

a reprographicscentre to getprintsdone
,

becauseyoujustcouldn' t afford a printer.
I
thinkthenextwave of

3Dprintingwillbe
basedonmoreaccessible bureaucentres

,

sothat in everycity or
townthere' ll

be a

placeyoucanvisitfor3Dprints .Eventually
it
willfilterdown to thehome. "

Fornow
,

home3Dprintersarethe
preserve of geeksandhobbyists "

andthe
low-definitionplasticobjectstheyproduce
aremainlycurios . Butthetech is promising
to

becomemuchmoresophisticated.

Practicalmagic
Awayfromthehome

,

incredibleadvances
arealreadybeingmade . Whenbuilding
Concorde in the ' 60s

,

aircraftengineershad
to painstakingly millaluminium to create

lightweightbutultra-strongcomponents.
Now

, companiessuchasEADSInnovation

Worksareable
to getsimilar resultswith a

fewbuttonpresseson a 3Dprinter .British
bikecompanyChargehasalreadyproduced
dropouts (

thebityourbike' s
rearwheel

attaches to theframewith
) ,hinting at

the
imminentpossibility of

a 3D-printedbike.
" There' s almostnogeometrythatwe

can' t print ,

"

saysAndyMiddleton
, European

head of
3DprintermanufacturerObjet.

"I have thisexampleonmydesk "

24gears that fit
Intoeachother in a

sphericalshape ,

withnoassemblytaking
place at

all . It'
s analmost insurmountable

taskforconventional methods. "

" Youseesomefantasticthings ,

like
tablesandstoolsthatcanfoldandchange
shape "

andthey' re allprinted in one
piece ,

"

saysJeffries .

" There is
noway of

doingthatotherthan3Dprinting.
"

Supplyanddemand
Theprocess Is

about to turnmanufacturing
onitsheadtoo .Conventional practicessuch

"

THERE IS
ALMOSTWIGFOMFTRYWE ,

CAN' T PRINT'ANDYMIDDLETON
,

OBJET

asinjection-moulding needlargeproduction
runs in order to

makethemcost-effective.
Butwith3Dprinting ,youcanproduce a

muchsmallernumber
of productswithout

thewastage thatwouldnormallyentail
,

openingthedoorforpeople to produce
personalised itemsfor

a
limitedaudience.

ServicesincludingShapeways , Cubify
andSculpteoarespringingup , lettingyou
upload3Dfilesandhaveyourobjects
produced in a professional3Dprinting
setup . Aswellasbeinghandyforyou ,

they' re goodfortheenvironment " rather
thanshipproducts fromoverseas

manufacturingplants ,

businessescanjust
ping3Dfiles to regionalplantsforlocal
manufactureanddistribution.

Goingspare
Anotherplus is

that3Dprintingdoesaway
withtheneedforwarehouses fullof spare
parts . Let'

s sayyourwashingmachine
breaksdown " bigdeal

,

themanufacturer
canJustsendyouthe3Dprinterfileforthe
relevantcomponent , youcantake it to a

3D
printingservice

,

andyou' ll
soonhaveyour

MAKERBOTINDUSTRIES
makerbotcom
Thepioneer of open-source 3D

printers , startingwiththeDIYThing-0-
Matic2010

,

andthisyearfollowingup
withthepre-built

MakerBot1 Rep)

cator.

SCULPTED
sc. ) Onteocoo ,

ThisFrenchserviceletsyoudesign
or upload3Dcreations to itssite in

mostfileformats
,

thenpops a

threedimensionalversion in thepost to you.
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CUBIFY
cubify.com
TheCube' s makersalsoofferan
onlinestorethat lets '

Cubifyartists'
sell3Ddesigns or printmodels
withitsCloud3DPrintService.

ORGANOVO
orp,anovocom
Leadingtheway in themildlyterrifying
field of

'

bioprinting' ,
thisSan

Diegobased startuphas3D-printedmuscle
,

lungandbloodvesseltissue.

pyrater image createdbyand
( c

) Christopher Batnatt ,ExplainingTheFuture.com

goodslacks readyforyourin-laws'visit .
A

fewyearsdowntheline
, you' ll evenbeable

to print It yourself . Although whetheryou
can

fit
It onyourown is

a differentmatter.
"

People havecreated spare partsfor a

coffeemachine
,

"

saysClementMoreau
,

director
of Sculpteo .

" Whatsurprisedus
wasthatthesparepartwasmadeavailable
as a publicobjectonthewebsite andthat
otherpeoplehavenowreordered it.

"

Butdon'
t gothinkingyoucan justprint

offyourownspares foranything .

" That
assumesmanythings ,

"

saysMiddleton ,

" One : thatthespecificallyapproved
materialsareavailable . Andtwo

,
howdoes

thataffectthemanufacturer' s warranty or

guarantee onthatpart?
" But

if those
issuescanbeovercome

,

a bravenewworld
beckons :

" Thenextstepwillbethatbrands
willfinallyunderstandthattheydon' t need

to createsparepartsbythemselves
,

"

says
Moreau

,

"

theyjustneedto push the3Dfile
on to one

of theplatforms.
"

Bespoke toosoon?
One

of
3Dprinting' s mostexcitingfeatures

is theability to createbespoke ,
customised

products . Already ,

firmsincludingSculpteo
andShapeways letyouadd a personal
touch

to products " creating a world in

whichnarcissists canpop a 3Dprofile of

theirfaceon to a mugandhipsterscanturn
a soundwaveinto

a customised iPhone
case .

A bitgimmicky?Sure
,
butthe

possibilitiesareendless " 3Dprintinghas
evenbeenused

to create a customisedJaw
transplant for a womanwho' d hadpart of

hersremoveddue
to cancer.

Fortunately fordesigners ,

wewillstill
needtheirexpertise .Let'

s face it

,

the
secondanyonestartsbandyingaround
termssuchas ' mechanical stress'and

' tolerances'
,

most
of uswillglazeoverand

start thinkingaboutwhether
to havechips

or curryfordinner .Andnor is
a fewrounds

of DrawSomething a substitute forartistic
talent .

" Even if 3Dprintinggivesyouthe
righttools

,

it doesn' t makeyou a designer ,

"

saysMoreau .Buttherelationshipbetween
youandtheproductdesignerwillchange.

" Thedesigners willbemore
of a service

to thebuyer ,

"

saysMiddleton .

" Rather than
thedesignersaying ,

' This is thedesign ,

take
it

or leave It

,'

it willchange to thecustomer
saying ,

' This
is what I want

,

canyoudo it

forme?'Sothebalancewillshift to the
consumer. "

Takethat
,

SirJonathan lye.

Let' s getphysIble
Beyond revolutionising theChristmas
present ,

3Dprinting' s biggestimpactwill
arguablybe

to turnmanymanufacturers
fromtraders

in physicalproducts to

informationbrokers . Theirkeyresourcewill
notjustbetheproducts theysell "

it willbe
theInformationthatdescribesthose

º

3DPRINTING :

WHO' S

WORRIED?

GAMESWORKSHOP
games-workshop.com
GamesWorkshop sells

expensive solidobjects
withnomovingparts ,

to

people thattendstowards
thegeeky " so it'

s

nottoo
surprising thattheir
miniature designswere
copiedanduploaded
to Thingiverse.

tr

,4111r. ,

1511

PARAMOUNT
PICTURES

paramount.coi
When3DprintingfanTodd
Blattuploaded a replica

of thealiencubeprop
used in thefilmSuper 8

to Shapeways ,
hewas

slappedwith a

cease-anddesistfromParamount
Pictureswithin18hours.

IKEA
ikea.com

If it' s notworriedabout3D
printingyet ,

theNordic
furnituremakershouldbe.
Itsbusinessmodel is built
aroundwarehousesfull

of

cheapplasticgoods " the
sort of thing at which3D
printingexcels . Still

, they' ll

alwayshavethemeatballs.

1 F
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products .
Andinformationcanbecopied

anddistributedveryeasilyontheInternet.

ThePirateBayhasalreadysailedinto
thesechoppywaters

,launching a
new

sectionfor3Dprinterfiles " or

'

Physibles' ,

asthesite' s

dubbedthem .Oddly ,

one
of

thefirstbusinesses to
beaffectedbythe

arrival of Physiblesis
GamesWorkshop"

thechapswhocreatethoselittlemetal
oresandgoblinsfortabletopwargames

(

don' t pretendyoudon' t

remember
).

In
2011

,

it

discoveredthatsomeonehad

beencreatingtanksandSpaceMarinesfor
Warhammer40 ,000thatwerebasedon
thecompany' s designs ,

andsharingthem
onthe3DprintingwebsiteThingiverse.
GamesWorkshop swiftlymoved to

shut
downthepirates ,statingthatWearevery
protective of ourintellectualproperty.

"

Almostexactlythesameresponseasthat
of therecordcompanies to Napster ,

then.

Copyright infringement is onlythestart
of

it .
Whenhome3Dprintersbecome

sophisticated enoughto

createworking
machines

,

userswillstarthaving to worry
aboutpatentinfringement .

If youthought
thetit-for-tatgames of Appleand

Samsungwereholdinginnovationback
, just

waituntilthepatenttrollsstarttargeting
ordinary folkswho'veunwittinglybroken
theruleswiththeirhome3Dprinters.

"Alot of

industriesthatarefocusedon

makingphysicalthingsaregoing to
face a

similardilemma to
thatfacedbycreative

industries in
thelast10years "

there' s

going to bea newway to
distributetheirkey

product ,

"

saysMichaelWeinberg ,

author
of the3Dprintingwhitepaper It

MilBe
Awesome

If
TheyDon' t

Screw It Up .

"

They
canspend a

lot
of

timeandmoneyfighting
thatchange ,

or theycanspend lesstime
andmoneymakinguseof thatchange

"

HOWTHEEXPERTSTHINK3DPRINTINGWILLCHANGETHEWORLD

Clement
Moreau
Founder

,

Sculpteo
Allproducts
willbecome
customisable

"

Bigbrandswillintegrate3D

printingIntotheiroffering ,

because it

enables them to

create a uniqueexperience
forthecustomer . Take

theiPadforinstance :

theelectronics willbe
manufactured theregular

way ,

butsomeparts of
the

objectwillbe3Dprinted " for
example ,

thecoverandthe
casing "

andcanbeoffered
with a lot of diversity.

"

Umor
Schweitzer
Founder

,

RoboSavvy
3Dprinting
willletyou
makeyourownspareparts

"

At
themoment

,

3Dprinting
is
aboutcreativity .

In
the

future
,

it' ll
beaboutprinting

replacements forbroken

parts ,
Soon

,

I'
ll beable to get

myphone ,

take a picture of

thepart ,

andmyphonewill
tellme

,

'
That'

s partC82792
,

youcansource it
fromhere

,

it

costsE7 " or youcan3D

print it

,

andhere is
the3D

model
,

whichcosts20p to

license for a singleunit' .

"

TheUS$1750MakerBot

Replicatordoesitsthing.
Weweregoing to program
it to printthisentire
feature

,

butunfortunately
weranoutof plastic.

Michael

Weinberg

Stuffsays
Theseismicdigitalwavesthathaveswept
throughthemusicandmovieindustries
arestarting to

rumblemanufacturing " and
willultimatelyhavethesamerevolutionary
impact .

As3Dprintingbecomesmore

widespread ,copyrightandpatent
infringement wrangleswillgrow ,

andonly
manufacturerswilling to

embrace
it

will
survive . Forthem

,

it'

s disruptivechange.
Forus

,

a
bravenewworld of personalised

productsandcollaborative designawaits.

AndsomereallygreatChristmaspresents .

 

President
of the
Institute for
Emerging Innovation

at
PublicKnowledge

3Dprintingwillcreatenew

ways of distributingproducts
" Industrieswillnolonger
beable to

conductbusiness
asusual . I hopethatwhen
facedwiththisopportunity
theseindustrieslearn

somethingfromthehard
lessonsthatthemusicand
movie industrieshave
learnedandreallytry to

embracethischange.
"

Dejan
Mitrovic
Founder

,

Kide
3Dprinters
willteach
childrenhowto

create
theirowntoys

" Kide
( playkide.com )

is

aboutintroducing kids
to design ,

andabout
empoweringthem to

expresstheircreativity.
I believethateverykid is

creative " theyJustneed
to

have a
toolwhich

allowsthem
to express

themselves
,

andthat' s

exactlywhat I'
m aiming

to

dowith3Dprinting. "

3DPRINTING
:

WHO' S

LOVINGIT? INI 1 /

EADS
eads.com

Aerospaceanddefence
manufacturerEADShas
createdtheAirbike :

a nylon
bicydethat'

s stronger
thansteel or

aluminium.

Thewheels
,

axleand

bearingswereallbuilt
insidethebikeduringthe
printingprocess.

LEGO

lego.com

Lego' s

bricksareout of

copyright ,

soanyonecan
makeonesolongasthey
don' t

useitslogo .
Itsvalue

insteadlies in itsbrand
,

communityandplatforms
suchasReBrick

(

rebrick.

lego.com )

. Othercompanies
couldlearna

lotfromit.

IRISVANHERPEN
irisvanherpen.com
Thedesignerbehindsome
of LadyGaga' s

outlandish
couture makesintricate
dresses in Photoshop ,

then
turnstheminto3Dmodels
withthehelp of an
architect .

The3Dprinting
firmMaterialise then
rendersthem in polymer.
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