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W e used to cut everytbing . ' '
by hand and ikad a lot of trou.

'(' b ble. Now our PlasmacA.u' 

'î' does it all attaiaiag levels

. . P B

'

' 
possible tyefore. It's nln 40-50
hours a week for the fs'zst
three years. '
It att :d n s ,..>. 'A% .X . 2. QK.. f4%. . .i 
n c ê:t d iille .. . r >. ''' '
detail k; very .. +

easy and cost efhcient to -'*
operat e a nd requ i res littl e x - . d * . . *. . / . l . . .
Inai nteaallc a. The bottoln z ! l ' 
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: How to use solar panels to supplem ent

'' ë  K ë your home or workshop electrlclty
. . ; . . needs. By Parker Jard Ine
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''ShopBot's open arshltedure and well
documented slm ple oom mand Ianguage
m ade add 

...

gIn ShopBot sapablllty to my
ttware surprlslngly easya''m osalc so

..ArI Krupnlk 'u...-.e* ''
WWw. Iib aera/shopbot

From Airplanes to Artwork...
California Engineer-Turned Artist Ari Krupnik makes mosaics out of found objeds. Over the years
he's used dice, matches, color pencils, even spent bullet casings as physical jxels. He used custom
made design software and Iaboriously assembled his images by hand, one jxel at a time. Then in
2207 Ari saw a ShopBot, ''At the time l was using the ShopBot to cut parts for a home built
airplane.'' But as he gained experience with ShopBot, Ari recognized its artistic potential.

W ith the newfound machining capability that a ShopBot CNC tool gives him, Ari has been able to

tackle Iarger prjeds than he ever thought practical, Iike the eight foot tall resering of
New York's iconic Flat lron building made by drilling 60,200 holes.

h . .

Ari is an Engineer, Pilot, Altist, and a ShopBotter ; '

@ .

l-1 1- -
tr

W hat w ould you like to rnake today?

w w w .s hopBotTools.com
888-680-4466
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. : Add a graphical tlser interface to your product with Microchip's
ï ' 16-bit M CUS, Iow-cost developm ent tools and software Iibrary.

. . Get started at
: 

' 

Wwwkmicrochip.com/graphics; =' - G # : ' I ' '
: ; : . . . 65 ooo coors
' * View FREE web sem lnars video dem onstrations ' ' '

a ppI ication notes a nd rnoçe . . .J
' 320x240 (QV'GA) Resotution
r ' . Downloéld FREE rtraphlcs Ilbrary for fast ancl
. 

' u' ' I.ine Czrcle, Redangle,easy û

'

raphlcs im plefnentation '
: ' - Polygon. Buttorl, W dndovp;
' * Buy LOW .COS

'

T, FULL.FEATURED clevelopment Check 8

*

0,X, Slider, Prolres&
'

.. ' tools. jncludlng the Explorer .'I.G Development Ban Mete6 lmage Anim ation
j Boafd (UM24O0Ol) ancl trpe Gfaphics Plctail- Fotfcll Screen Keypad
: Plus Daughter Board (ACI 641 27) and More
.:1.
:

1

E

'
. Reglstïatlon fs now open!
:

. Mleroû hip Tee hn olo gy 08

a r E n a
' ''

. coxysRuxcu M lcpocHlp
www.miçeoçllip.com/MAsTERs

ww w.m icroellip.com /grapllics
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Put dow n the (Jlue.

EAA SportAir W orkshops offers weekend sessions that will raunch you on

the adventure of your Iife. Our courses prepare you to build y@ur @w n airplane.
Join us for fun, hands-on Learning and you'll get the skills and confidence to

take yOu to that fabulous f irst real f Iiqht.

Visit wwm sportAir.com  or call 1-800-967-5746.

r''' EA A is ovar 160.04)0 aviation particlpants wll0 share their passion.

knowletle an1 eïperienle. EAA offers the ftln ;nt Camaraterge of flyinj,1 bulltintl. ant reEtorin, recgeational aircraft wllile shaginq the Eurrlol.t
O R K: jj O  P $ an1 fellowshzll found wlthzn the srlrlt Of avzatlon

1 1 w w w.EAA .org

Visit ''ths worll's qredtest aviatit)n Cslotirption'' EAA Airventtlro Clshkosh
July 28 - Auq. 3. 2008 in oshkosh, Aisconsùn. www.Airventure.orq rs
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''The kind of m agazine
K  that would im press

M acGyver.''
- - san Franctsco Chrontcle
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In the pages of M A KE m agazine,
w e teach you how  to:

)) Snap aerial pictures w ith
a disposable cam era, a kite, and
a tim er m ade of Silly Putty

)) Launch your ow n w ater rocket

)h Build a backyard zip Iine

Learn aII this and m ore
w hen you subscribe today at

+p*N'
#' O r share M A KE w ith others and

.A' # give a gift at ,
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z'
r The kaleidoscope was invented in 1816 by a Scottish physicist named Sir
F! David Brewster

, and it has intrigued people of aII ages ever since. Through
.1 the years

, kaleidoscopes have been m ade of nearly every possible m aterial .
cï , ,

z' Now it s tim e to take the kaleidoscope green. Here s a sim pIe one you can
'

1. create from recycled materials and common household items. For the mirror
i' elements

, we'll use pieces of an oId ''jewel box'' CD case backed with black(1
a. paper or neoprene.
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An Am es room is a distorted box that creates an il Iusion, from one vantage
point, of varying depth, distance, and size. Invented by Am erican ophthalm ol.

ogist Adelbert Ames Jr. in 1934, setups Iike this were used to make the .r
hobbits Iook smal I next to Gandalf in the Lord of the Rtngs movies. )
Here's how I constructed a m iniature Am es room out of paper and card. l
board. 1'11 start by explaining how I derived the tem plate that I used, w hich 'O

.y

you can download at , . You can make your j.
own tem plate using this explanation or just use my tem plate to make b'
your OW n room . a.
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Behind the Iens of a webcam is an imager chip with thousands of tiny I ight '1
h

sensors, each about l/lo the diam eter of a hum an hair. If you replace the Iens >
with an LED Iight source, and place tiny objects on the imager chip, shadows .1
wiI I project onto the sensor, creating a Iensless m icroscopic im age. You can .'

the webcam 's regular software to save pictures and video, or stream I ive '1use
limages to the internet

. Or use the imager chip from a security cam era to see !
a colony of Iive plankton on TV. éi

64 k'a I urr..a 14
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J./vh b

lI 
wanted to m ake a ngght Iight with LEDS encased in resin that required no 

rj
soldering - I can solder but I don't really Iike to. The project turned out to be c!
one of my favorites, and beyond being a Iittle tweaky getting aII of the LEDS 1
set, it's sim ple. The power com es from 2 coin batteries, so there's no risk of X'

tshock
. And the f inished product is a glossy, atmospheric I kht with a soft 1

)
glow that Iooks great between my Martian Iunch box and Iittle plastic dudes j
Ianding on the m oon. éi
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PHOTO G RARHS:
. 

' 

. 

' 

.' ' . x rtrait of Abigail
. ! p . - P'. . 'j 

-  . , ourm e  uandon

. - . . . . stauy vzitN nAoving
I e , . . >@kf 

. bus at Hytk Park,
. . p. Lore n: parirait of2

. v- Astriu Askbergeri
- j) Lore n; in tlw

1,. pub at i l:e A I I
e- Tornorrow 's Parties

fesiival C.arnix r
Sa YM .U.K.
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G uidebooks for fine-tuning w ho you know ,
w hat you know , and how  you know  it.
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' '' Learn ttl et the ' ;r..2'''
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' 
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- not just Js:
how It works, but

Take advantage of how you can use It
the world's Iargest m ore effectlvely. Dlscover how to be part

searchable Rolodex. $24.99 US of the Iargest group-
$19.99 US writlng projed in history.

$29.99 US

You Iike to tinker w ith things. These new M issing M anuals w ill help you unlock

the best palts of Facebook W ikipedia and your brain. Find these titles and other
M issing M anuals at your favorite bookseller or buy 2, get 1 FREE w hen you order

directly online from www.m issingmanuals.com and use discount code opcl 0.
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Hungry for hots-kojects? Indulge the dune racer ''#
in you from  the com fort of your couch. using Iive '

video to steer an R/C buggy. Sqtisfy your taste for
chocolate che s and m ultidim ensional m ath w ith a

hom ebrew  taf y pulling m achine. Then far dessert, . .

make a m usic visualizer that hits the sw/è' t sp6t '
betw een retro and f uturistic.
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BUG 'S-EY E V IEW
W ith w ireless cam eras on board,
these radio-controlled racers give you
virtual reality telepresence.

Do you Iike radio-controlled (R/C) cars? Do you Iike the
desert, but hate the heat? W ell , sit dow n and kick back as you

engage in the excitem ent of Living Room Baja Buggy Racing.
This off-road com petition com bines the fun of hom em ade

R/C cars w ith the air-conditioned convenience of a fake,

indoor desert Iandscape -  w ithout the big dollar price.

There are no rules, no expensive autom otive racing equip-

m ent, and a total disregard for public safety (because these
cars are only 6'' Iong and 4'' tall) .
You don't even have to Iook at your car as you negotiate the

terrain -  an onboard cam era and a virtual reality headset

can be installed for your Iackadaisical safety!

So chase the dog, race against the kids, or just put the
electrons to the PC board and hold on for a bug's-eye view of

the w hole racecourse. It's the best thing to hit urban Iiving

since the M an Cave.

l

l set up: Make it: use it:
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TW IST ED, TUG G ED, A N D TASTY
M ake a sim ple m echanism  that pulls
delicious candy w hile it stretches the
Iim its of m ultidim ensional m ath.
Som etim es the sim plest things have richer histories and

m ore com plex scientific connections than you ever

im agined. Such is the case for the taffy pulling m achine.

Taffy pullers m anipulate Iong strands of sem isolid, sugary

dough into the delicious, chew y confection called salt w ater

taffy. After view ing m yriad taffy m achines in tourist traps

and internet videos, I sought to build one for m yself.

W hy? W ell , w hen in operation, these devices display

a periodic, repetitive m otion so m esm erizing that, w hen

placed in the front w indow of a candy shop, they invariably

attract Iarge audiences and pull in custom ers.

But there's m ore here than just a strangely com pelling
visual experience. I believe the appeal is due in part to

a sublim inal appreciation for the com plex m ath Iurking in

the m otion of the taffy pulling m achine. In the turning

arm s of the engine, you'll find m athem atics com plicated

enough to be the basis of a Ph .D. thesis. In fact, a num ber

of academ icians have investigated the hypnotic, repetitive

m otion of the taffy pulling m achine as a portal to advanced

m athem atical research.

t
!j, Set up: p.110 Make it: p.1.l1 Use it: p.113
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TV PA RTY TO N IG HT
Re-create a m id-1970s video trip by
plugging this box into any TV and audio
source. Beneath the fake w ood paneling,
a Propeller m icrocontroller sim ulates
Atari's classic m usic visualizer.
In 1976, Atari introduced Atari Video M usic, a plugged-in

m usic visualizer designed by Pong creator Bob Brow n that

bridged the yaw ning gap between consum ers' stereos and

their TV sets. The quirky, psychedelic pixelation device never

caught on , but watch ing it i n action today (search YouTube) ,
one is taken back to another tim e, Iong before iTunes and

W inam p visualizers. It was a tim e w hen vinyl, denim , Foghat,

m ood rings, Iim ited color palettes, and Radioshack's

business m odel aII som ehow m ade sense.

And w hile Foghat's career m ay be a distant m em ory,

interest in Atari's Iong-gone device rem ains. So we introduce

the Pixelm usic 3000, a weekend project that pays tribute
to those groovy tim es, and to a product that was either too

quirky or too revolutionary to m ake it past its first year's

production run.

Today, of course, the technologies that enabled Atari Video

M usic are m uch sm aller, cheaper, and m ore accessible. W e'II

use the Propeller m icrocontroller and its video Iibraries to

create a sim ple Av M -like visualizer that feeds a TV from an

1 i Pod or other music player.

'! Set up: p
.ll7 Make it: p.ll8 Use it: p.1231:

ll5



















Piggy B ank

Som etim es it costs m ore to buy it than to m ake it from  the m oney itself.
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By Parker Jardine

I n the first part of m y solar power Prim er,
I showed how to m ake inexpensive photovoltaic

(PV) panels (see YM KE', Volume 12, page 158,
''zo-Watt Solar PaneI'').
Here, 1'11 explain how I incorporated them  into

a com plete solar PV power system . W hile this
article provides installation tips and general
how -to inform ation, it's not a step-by-step guide
to building the com plete system . Rather, it's an

introduction to a com plex project that could
easily fill a book.
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