Making Trouble
Ristory

Saul Griffith

Squid Labs
Makani Power
Advisor / contributor : MAKE Magazine
Contributor: CRAFT Magazine






s
?}?‘ - &
T VA

)

A%
LA




Industrial Revolution






John Ruskin
c.1888




Let me remind you that and its adjective
have been
... they are used to express
trickiness or dishonesty, where we ought to use
guile or guileful.
The right
so that a handicraftsman signifies a man who
exercises a power by means of his hands... to wit, a
readiness of mind and deftness of hand, handed
down from father to son and increased generation
by generation: surely a class of men who possess
such a power is to be honored and thanked rather
than nicknamed by foolish, outlandish words.

--William Morris
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Internet Revolution



YAHOO! Groups

Vibrant small interest groups trading tips and ideas...
More than 30,000 hardware and crafting groups!

This really is D.LY. (Do It Yourself), but now with others
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Comfort with customization

Desire to engage with physicality of
objects
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WHAT YOU'LL NEED

[A] =ilv ed thread
membe «casubik/
thread/order.hitml

[B] Surface mount LEDs
100, or as manyy as you'd
like. | used a super-intensity
red LED (Digi-Key part # &7-
1635-1-MD}.

[C] AVR ATmegalb micre-
confroller Digi-Key part
# ATMEGAIEL-BPC-MND

[D] IC socket for your
microcontreller Digi-Key
part # A9440-MD

[E] AVR programmer
Digi-Key part # ATSTKE00-MND

BE e volume 1

[F]15-15¥DC power
supply Foryour STEROOD
programmer. Svailable at
FadioShack.

[G] USE serial adapter and
included software This will
attach your programmer o
YOUr computer.

[H] Battery and holder

| used a standard &V camera
battery (part # Ab44)

For the holder, use Digi-kKey
part # 108 kK-MND.

[1] Ondfetf switch Digi-Key
part # SWI100-MD

] 30-watt, or higher, sol-

m;in{%ud lead-free
solde mber: Keep it
lead-free! TIF. Ifyour sal-
deringiran tip is dirty, it will
stick to the bead and make
the job very difficult. If this is
happening, you should clean
ar replace your tip. Once you
get the hang of it, vou should
he ableto salder 100 LEDs
per hour.

[K] Multimeter

[L] T square or ruler

[M] Assertment of silver
and brass crimping beads

At least twice as many as you
have LEDs.

[N] Garment or a piece of
fabric and a pattern

[O] Sewing needle, fabric
marker, bottle of fabric
Elue

[F] Scissers

[Q] Sewin hine
[R] Il;xulaf;t%jackmg
T from the author,

For add'= | information
about als and
equipment, visit wunw.
cs.colorado.edw/
~buechley/links/
material_links.html



SEW YOUR LED
PATTERN

3a. With a marking pen, mark the
lines for your LED pattern an the
sarrment. Also, mark where you want
your ricrocontroller (1C socket) and
power supply o beYou want a grid of
conductive traces where the vertical
traces do not touch the horizontal
ones, A simple way to do thisis to put
one trace on one side of the fabric and
the other trace o lipx side of the
fabric, utilizing th ric as anatural
insulator, The lines for the vertical
traces should ke on one side of your
garmert, and the lines for the horizon-
tal traces should be on the other,

| marked both sets of lines on both
sides of my tank top to make sure

my lines were well placed. Use a

T square to get cood right angles and
straight lines.

3b. Make a bobkin of siher-coated
thread for yvour sewing machine, and
put it in the machine, Use a spool of
ordinary thread for the top thread.

Using silver-coated thread in the
bobbin of a sewing machine will
allow you to sew conductive hori-
zontal traces on one side of your
garment and conductive vertical
traces on the other side, taking
advantage of the fabric as a natural
insulator. As you sew, the bokibin
thread will rernain on the underside of
the fabric you are sewing.

60 Graft valurne 01



PREPARE AND SEW
« ONTHE IC SOCKET

Before you start sewing threads onto the IC socket, you should familiarize yourself with the pins of
the microcontroller. Here's the pin layout diagram for the ATmegal6 chip.

All the pins labeled PAO-PA7, PBO-PB7, PCO-PC7, and PDO-PD7 are general-purpose input/output
pins that can be used to power LEDs and the like. See my sample code and header files at url tk to see

how to reference and control individual pins with your cade. You can download AVR microcontroller data-
sheets from makezine.com/go/arrg.

4a. Use the following diagram as a guide to tell you which thread goes to which socket. (If you've chosen a
different number of rows or columns, you'll assign them to the PA-PD pings somewhat differently.)
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Lxekrtoypso {1 a0l paocancoy J ‘
(T PBL | 2 38 | PAL(ADC)
(NT2/aINOY}PBZ | 3 8 a2z |5 Pa2(ADCE)
(OCO/AINLIPB3 | 4 & 37 |1 PA3(ADC3)
(S5IPB4 |5 ¥ 36| Pad(ADCA)
MOSLIPBS | 6 35 |- PAs(ADCS)
(MISOVPBE | 7 % 34 [ PAG(ADCE)
(SCK)PB7 o 8 a3 | PA7 (ADCT)
s RESET | 8 [—— 32 | AREF
" ————vee | 104 — a1 | anp :]
iy aNp o] 1— 30| Avee
i XTaL2 of 12 29 [0 PCT(TOSC2)
. XTALL ] 13 28 [0 PC6(TOSCL)
: (RXD) PDO | 14 27 | PC5(TDI)
: (TXD) PDL ] 15 26 | PC4(TDO}
1 ; - -
= (NTDPDs 12 & 23 Pe2 O
- ©CIB)PD4 | 18 B 23| PCL(SDA)
(OC1A) PD5 | 19 22 b PCO(3CL)
(ICPL) PDG | 20 2 | PD7(0C2)
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This new craftsmanship
embraces new tools,
and merges with “rapid
prototyping”



www.universallaser.com - laser cutters

VW[AS ER

What Versalaser™ Does Specifications & Pricing Buy it Now || ContactUs | Sear

Carmpany Profila Innovative Technology Experience History Fequest a Laser Processed Sample

UNIVERSAL

LASER SYSTEMS INLC.


http://www.universallaser.com/
http://www.universallaser.com/

www.omax.com - water jet cutters

Vv “‘ OMAX CORFORATION
Precision Abrasive Waterjet Sysrems 21400 72ND AVENUE SOUTH, KENT, WA 98032 LUSA
A | .d Madein the US.A PHOME: B0O-B38-0143 OR 253.872-2300
OMAX FAX: 253-872-6190 EMAIL OMAX@OMAN COM
HOME ABOUT ABRASIVEJETS PRODUCTS COMPANY SERVICE/SUPPORT SALES
kAKX Corporation is the 2652 Product information

premier manufacturer of
high precision waterjet
machining centers.

Abrasive waterjets are used
to profitably machine
vitually any material.

OMAK® offers a complete
line of machining centers,
pumps, cantrollers,
software, and accessories.

Designed to complement ar
replace existing processes
such as milling, laser, wire
EDOM, and fine plasma,
OhAR equipment will take
you from drawing to
finizhed part in minutes and
make your shop maore
profitable than you thought
possible.

An example of o aluminum
parts done in 3" (1.3 cmithick
aluminum, which took
approximately five mintues
machine



http://www.omax.com/
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www.Zcorp.com - 3d printers

ZCORPORATION

INDUSTRY-STANDARD

THEEE-DDIMENSIONAL

PRIMTERS & SOLUTIOMNS

» PRODUCTS

= IMDUSTRIES

w APPLICATIOCOMNS

w COMPARY

= MNEWS aMHD EVEMTS

w CORNTSCT LS

= IMTERMATIONAL SITES

LoSIM FORE PARTHERS
LoEIM FOR USER GROUP

SEARCH

User Group Meeting

September 19-22, Z0O04

Boston Park Plaza Hotel
more info



http://www.Zcorp.com/
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And in fact:
a simple inkjet printer is
a 50-micron resolution
precision pattern-maker
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There’s an emerging
ecosystem supporting
digital craftspeople



aNala instructables : explore [ —

Q:IT %‘ G} » http:/ fwww.instructables.com/tag/type:instructable /7sort=RATING v IZ:_::- -@v AR .

Headlines > NY Times Google Shorten! Google Calendar weather flickr Yelp Instructables blog MAKE CRAFT Ping HobbyPrincess Jaiku )

%‘%lﬂl Mew to Instructables? Create a Free Account | Login | Help ™
. |
instructables

Sign up! ~ Explore * Groups * Forums -~ Contribute ~

EKp'ﬂl‘E Art: Craft : Food : Home : Life : Not Liable : Ride : Tech £ rss

sort by: date | name | page views | comments | rating

Invisible Book Shelf

s Invisible Book Shelf Cast levitation level 7 on your books! What You'll Meed Book Good sized
“L" Bracket Carpet Knife Pen Small wood screws (of...

posted by dorxincandeland on Jan 29, 2007 AT&T
Iy comments (145) Remote Monitor.
Web 2.0 Expo Talk!
LED Throwies Be at home.
tech : 1235 . LED Thmuluriea Developed by the [hrtp:ﬂgrafﬁtireaearchlab._m::m Graffitt Research Lab] a division E*.u.ren W‘h en
— of the [http:ifresearch.eyebeam.org”™ Eyvebeam R&D &hellip; '
o e posted by Q-Branch on Feb 14, 2006 youre daway.
' comments (357)
food : 413
home : 359 - . -
e 31n Shake it like a Tic-Tac! Get it for only
lifa '3_1 0 Shake itlike a Tic-Tac! Rechargeable led flashlight powered by magnets housed in the $ g5
an: 304 obligatory mints container. Parts PARTS: 150 ft. 30 gaug... /mo
' posted by MrMunki on Oct 1, 2006
comments (248)
| ord FIND OUT MORE
gasy : 208 Screen Printing: Cheap, Dirty, and At Home
cheap : 207 Screen Printing: Cheap, Dirty, and At Home You don't have to spend a ton of money on
gun : 181 equipment or have a screen printing studio to make some prett...
food : 149 posted by tracy the_astonishing on Jul 29, 2006
cool : 134 comments (67)
fun : 133
recipe : 125 Mad Scientists Light
knex : 110 Mad Scientists Light A Maker friendly version of the Tube Lamp by Mik Willmore. a captivating
simple : 97 Light source suitable for normal usage and ableto b...
paper : 95 pasted by tim-1138 on Apr 7, 2006
diy : 80 comments (91)
LED : BB
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OO0 instructables : Teddy Bear Remote Control =
(‘:::I* %‘ @ http:/ jwww.instructables.com/id JELOGBVVSSCEPZ BTEMT/ vy © -@w -4
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%ﬁ‘%‘:ﬂl MNew to Instructables? Create a Free Account | Legin | Help
instructables i/
sign up! ~ Explore ~ Groups ~ Forums ~ Contribute ~

@ diggit

rate it -

Teddy Bear Remote Control

by ﬂ leahculver on May 12, 2006

“WIEW ALL
STEFE OR
OrE FAGE

R

Web 2.0 Expo Talk!

craft
tech

iPod
conductivethread
stereo
control
mxd
software
circuitry

]

SEWiIng
remdote
electronics

cutstanding project of the
manth

embroidery

They Like it

intro Teddy Bear Remote Control
The teddy bear remote sits nicely on your sofa or bed and can be used to control your iPod or computer. It's a
cute modification to an RF remote control and is surprisingly soft! The project is difficult to make and requires
quite a few odd materials, some soldering skill, and a lot of hand and machine sewing.

«

Cool Projects Mewsletter

-

your email

AT&T

Remote Monitor.

Be at home.
Even when
you're away.

Get it for only
s@)95

/mo

FIND OUT MORE ¥

- prodmod

Done




afala instructables : Lego USB Stick =
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New to Instructables? Create a Free Account | Login | Help

sign up! -

Explore ~ Groups ~ Forums ~ Contribute -

Legﬂ USB Sti ck o8 diggit Cool Projects Newsletter

ur email >
by I lanhampton on Jun 16, 2006 ratelit |+ | - ¥

WIEW ALL
STEFS OM

OrE FRGE

intro Lego USB Stick

Creating a case out of Lego to house a USB memory stick. This has been done before but | haven't seen it
done like this :)

craft
tech

AT&T

Remote Monitor.
Be at home.

Fven when
oo, you're away.
USB
- Get it for only

They Like It S ‘3 ]

] s S Mo
: neube FIND OUT MORE
dednya

ﬁ fighter pilot

(123 peopla)
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and...
an emerging digital
ecosystem supporting
traditional craftspeople



OO [hreadless T-5Shirts - Designer Clothing Submissions - Tees, Tshirts and T shirts!
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PARTICIPATE & Vou arent logged n {

" o items Would you like to
] or = Score Designs TEE-riffic W STREET ELI';_I"G login or join us?
Nuae No More <|-_ “ Submit Ideas PHOTOS ”5 TEAM  FORUM

Join the newsletter!

dIlI1OUIlC E‘d OIl
| Sign Up |

:-;_ Check out these hot new tees, awesome new submissions and sexy new gallery photos!

12 random submissions

Disbelief by Dan Sheffield

* View all designs in the runni

New tee-riffic photos!

L)

Living In Harmonyv by Josh Perkins I Have Something To Tell You
by Christopher Garcia

» View all tee-riffic gallery photos
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OO0 Etsy :: Your place to buy and sell all things handmade
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Shopping Cart 0 items Login | Register
| Buy | Sell | Achemy | Foums | YourEtey | Mep
T iems:tags, ties || Seerch
Your place to buy & sell all things handmade 6% @ gg
STHS .
Ways to shop ﬁ;..-..‘ Main Showcase n
L] 2 . i .
yomB Sellers’ top picks from their shops
o Colors i
—- ~ = Mother’s Day Showcase 3
\ps Treasury - Sellers’ top picks for mom
showcase
RS Hand-picked items Picked by JenniferRydinDesigns
@ Geolocator
'q. Time Machine
= = Time Machine 2
@ Connections
% Categories Implosion Flower Pe...
$95.00 h84.99 $96.00
Accessories
Art
Bags And Purses
Bath And Beauty
Books And Zines
Candles 11
Ceramics And Pottery v

Transferring data from images.etsy.com...
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OO0 Etsy :: Colors =
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Howto | burdastyle.com =
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Home > How To > Search By Category
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I IAII categories Al Search How Tos
Fabric Know How
Title Author El
Stamping with bleach baerbelborn .
(] Login
=+ Register Pattern View All
Help
Title Author El
g?;;s{ljeht;ﬂ Sign Up How to make a felt bag Johanna .
How to Make a Lining Pattern Benedikta .
e OPEN SOURCE ::flﬁng buttons and loops to shirt Ellinor MineFull R
Sewing Patterns:
ewing Pa ) _
Made in Germany Triangle Top Mirela -
* IDEA exchange Learning How To Sew View All
JoSls Title Author & i o
sewing world
How to Find Peaceful Sleep nora .
Insert an invisible zipper squirrellypoo .
Making Gathers stacysews .
Making Round Straps Mirela .
Printing
Title Author E m M
Printing Patterns at Home nayantara . s
Printina Patterns at a Conv Shon navantara L 1
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Help
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Size Chart By rachelalfreda By Mirela By Mirela By Mirela
= OPEN SOURCE
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Whereas previous craft revivals were limited by
word of mouth or expensive print, the open
source one of today has better memory and

distribution.



