





spiffysearch

You’ve Found SpiffySearch.

SpiffySearch, which stands for
“Semi-Permeable Inline Free-
Form Yahoo! Search,” uses
Yahoo!'s Web Search APIs and
related Suggestion APIs to field
search queries and return them
in JSON

JavasScript callbacks.

format, wrapped In

In layman’s terms, SpiffySearch
Is a Web app that turns any
into a live,

normal searcnh

dynamic search. Which is, of
course, way more fun than your

everyday search.

Spiffy DlYer Kent Brewster.

SpiffySearch was created by
Kent Brewster. Kent is an engi-

neer at Yahoo! and a devoted

Check out and download Kent’s hack at
www.kentbrewster.com/spiffysearch

hacker. Kent keeps himself pretty
busy. When he’'s not creating
cool instant-search boxes so
simple that even his mom can

he’s writing mind-
sci-fi. Or updating
Brewster’'s Field Guide to Web
2.666 at www.kentbrewster.com.

use them,

blowing

And when he's not doing that,
he’s hanging out with his grow-
ing family.

Kids, Try This One at Home.

Cut 'n paste the SpiffySearch
code from Kent's website and
watch your searches go! Get it at

www. kentbrewstercom now.

And no worries, the code is free.

We’'re all about DIY. Our engineers are hackers in nhame and

heart. We have a huge number of open APls. We love seeing

the fun, innovative and powerful ideas people come up with,

both inside and outside the company. It could be Flickr com-

bined with Yahoo! Maps, or a bright new take on the Yahoo!

Search APl. Whatever—just make it cool, and make it yours.
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Get your hands dirty with all our open APIs
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FOLIOW THE
BOUNCING

BARLL

By Dale Dougherty

The silver ball rides up the side, follows the

curve at the top, and then begins to descend.
This is the much-anticipated moment that makes
playing pinball so great. You just don't know what
the ball is going to do.

Michael Schiess of Lucky Ju Ju Pinball Gallery
(Ljuiu.com), profiled inour pinball feature (see
page 74), gave me a brief history of the game.
Pinball started as a French game known as bagatelle,
something the aristocracy enjoyed playing.

The playfield was a raked wooden board with
fixed pins. The ball was launched with a cue; it
would bounce off the pins and eventually drop into
holes, which had number values for scoring. During
the American Revolution, the French brought baga-
telle to the United States, where it became popular,
Then, during the Depression, this pin game became
amachine, fully mechanized; then electrified; and
finally digitized. Manufacturers competed by offer-
ing compelling art themes and new features; for
nstance, flippers were added in 1947,

The first pinball machines were placed in the
corner grocery store but were soon clustered in
arcades, where teenagers could hang out and act
depraved like French nobles. Schiess and others
emphasize this social side of pinball, which was
lost when kids stayed home to play video games.

In his book The Pinball Effect, techno-raconteur
James Burke uses the unpredictable path of the
pinball as a metaphor for technological innovation.
His book is not about how things work, but "the
crazy way the pinball of change works its magic,
bouncing here and there across time and space.”

I ULL BACK THE LAUNCHER AND LET GO.

This book, like his well-known TV show Connections,

attempts to follow the nonlinear path of discoveries
and new ideas and how they jump across borders,
industries, and disciplines.

From Burke's book, let's take the real-life example
of Gideon Sundback, a Swedish-born Canadian
engineer who works for the Universal Fastener
Company in the early 1900s. Sundback works for

an engineer named Judson, who's been trying to
solve what I'll call a "boot sequence” problem.
Burke sets up the linkages: Goodyear’s synthetic
rubber is used to make better bicycle tires, and
bicycles become so popular that even women want
toride them, which causes women's fashion to
change and hemlines to rise. Women's bools follow
suit, rising to cover more of the leg. The number of
hook-and-eye fasteners on a boot was at 20 and
growing, a time-consuming number to fasten.

Judson had patented the "C-curity Fastner” but it
didn’t take off. Sundback improved it. His version
had 10-11 teeth per inch to Judson’s four. He called
it the "Separable Fastener” in his first patent, which
was awarded in 1913. He also created machines to
make these fasteners. But his invention was also
slow to take off, perhaps because his fasteners
weren't yet fashionable.

In 1923, the BF Goodrich Company created rub-
ber boots for the military that used Sundback’s fas-
tener, which they named the Zipper. Only later, in
the 1930s, did zippers begin to be used widely in
clothing as a convenience.

Now I'll take Burke's example one step further,
jumping beyvond technology. In 1971, Andy Warhol
designed an album cover for the Rolling Stones that
used a real zipper. The zipper had to be left open
partway so that the back of it would line up with the
record label, and not the record itself, which it might
scratch. Sticky Fingers transformed zippers from a
functional item into a pop-art icon of desire.

But wait, there's more. The same year, a new pin-
ball game called Fireball introduced a new feature:
“Zipper Flippers.” The flippers actually slide togeth-
er to catch the ball and prevent it from dropping
down the hole.

Even pinball machines are subject to the Pinball
Effect. That's just crazy.

Dale Dougherty (dale@oreilly.com) is editor and publisher of
MAKE and CRAFT.
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professor Luis von Ahn gave a tech talk at

Google entitled, "Games with a Purpose.” Init,
he described his ESP Game, which matches up two
people selected at random over the internet and
asks them to guess the same label for photos that
are shown simultaneously to each of them.

Participants have a good time — players report
a greal feeling of satisfaction as they get "in sync”
and make similar guesses. People have played for
15 hours at a stretch, and many regularly play as
much as 20 hours a week.

The outcome: 75,000 players have provided 15
million labels for images. And labels generated by
agreement between two independent players are
remarkably accurate and useful. Von Ahn estimates
that if the game were played by 5,000 simultaneous
players — a number common on popular gaming
sites — it would take about two months to label all
the images in Google Images. In September, Google
launched the Google Image Labeler, putting custom-
ers to work in much the way von Ahn has proposed.

This story is interesting, not only as an illustration
of one of the themes I've written about previously —
that our software is becoming bionic, fusing human

and machine intelligence rather than achieving artifi-

cial intelligence — but also because it highlights the
importance of play as an outlet for human energy.

In his talk, von Ahn pointed out that in 2003,
about 9 billion human-hours were spent playing soli-
taire. By contrast, only 7 million human-hours (6.8
hours of solitaire) were spent building the Empire
State Building, and only 20 million human-hours on
the Panama Canal. That's a staggering amount of
play, and that's on only one small game. Von Ahn
waggishly pointed out that harnessing humans to
play games, especially games that solve computer
problems that Al cannot yet solve, would have been
a far more plausible pretext for the Al of the Matrix
to keep humans around. In fact, he's committed to
just that goal, saying: "We're going to consider all
humanity as an extremely advanced and large-scale
distributed processing unit that can solve large-
scale problems that computers cannot yet solve.”

| liked von Ahn's phrase, "games with a purpose,
but of course, all games have a purpose, not merely

those that put us to work helping out our computers.

Play is so central to human experience that historian
Johan Hulzinga suggested that our species be called
Homo ludens, man the player. (Notably, in the same

1 IR0

News From the Future
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SURPOSE

By Tim O'Reilly

paragraph, he also mentioned Homo faber, man the
maker, as another alternative to the familiar Homo
sapiens, man the thinker.)

What makers understand is that play is as impor-
tant as work. It's not just how we pass the time, it's
how we learn and explore.

As | mentioned in my last column, back in August,
in Wired News John Seely Brown told the story of
how status as a World of Warcraft guild master
helped Stephen Gillet win a senior engineering
management position at Yahoo.

"The process of becoming an effective World of
Warcraft guild master amounts to a total-immersion
course in leadership. ... To run a large one, a guild
master must be adept at many skills: attracting,
evaluating, and recruiting new members; creating
apprenticeship programs; orchestrating group
strategy; and adjudicating disputes. ... Never mind
the virtual surroundings: these conditions provide
real-world training a manager can apply directly in
the workplace.”

Perhaps even more importantly, he writes: "Unlike
education acquired through textbooks, lectures, and
classroom instruction, what takes place in massively
multiplayer online games is what we call accidental
learning. ... Accidental learning relies on faillure. Virtual
environments are safe platforms for trial and error.
The chance of failure is high, but the cost is low and
the lessons learned are immediate.”

We play to learn. What we make when we play
Is ourselves,

Check makezine.com/08/nff for related stories.

TimO'Reilly (tim.oreilly.comy) is founder and CEO of O Reilly
Media, Inc. See what's on the O'Reilly Radar at radar.oreilly.com.
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ﬁ LENN DAVIS, THE GUY WHO FOUNDED

W Cool Site of the Day, once told Danny
U what he thought made the net great. He
said, " Suppose there's this young kid in Podunk,
Connecticut. Heruns a site about a niche, weav-
Ing wicker baskets, or naked plano-tuning, or what
have you. In another age, that kid would probably
have toiled in obscurity, but now he can discover
that he is the best wicker-weaver or nude piano-
tuner in the world. And he learns, as the rest of the
world learns, through his website”

MNow, to Glenn, that was a good thing. Such was
the youthful optimism of the net.

Well, we've been monitoring what can slow down
a maker, and we're not so sure of this whole “meri-
tocracy equals good” thing. We think it's those kids
from Podunk who are keeping you down.

Meat organizing tricks contribute about 30% to
efficiency and productivity. The other 70% is about
motivation. And, frankly, constant exposure to all
the world's most wonderful hackers can act as a
great demotivator to even the most iron-hearted
beginner. How many times have you had a cool
idea, googled it, realized that about 50 other people
have implemented something similar, so didn't
bother to take it any further?

The problem is that over time, the web has
become a Massively Parallel Distributed Network
of Kids in Podunk. Everywhere you look, people are
doing things of such great coolness that you hardly
feel you can keep up. This magazine is full of these
sorts of things. Your RSS aggregator is dripping
with such exciterment.

Depending on your mood at the time, the whole
idea of a world of excellence might fill you with
sickening dread. Al those dark moments, the web
becomes that horrid machine that Douglas Adams
once conjectured, the "total perspective vortex”
where, at any one time, you know exactly how marny
people were ahead of you in the queue when God
gave out the ability to play poker, learn the accordi-
on, hack Xboxes, or lip-sync to Romanian pop songs.

Well, speaking as the 43rd and 72nd world experts
in cheering up dispirited geeks, respectively, allow us
to speak to your horror, and thereby lift your spirits.

First, let’'s add some perspective of our own. As
part of the Life Hacks research, we met and talked
to some of these paragons of productivity. Let us
reassure you, they're precisely as screwed up as
yvou are, Possibly more so, actually.

Behind every successful geek is a trail of barely
mentioned (yet spectacular) failures. We never see
this, because most of us, even in our most confes-
sional bloggings, put alittle bit of shine on the work
that's being done.

Don't try to compete with the entire internet. Your
RSS aggregator is called that for a reason — it's
glomming together the best of millions. You don't
have to be as good as all of them.

If you're ever frozen into inaction by the kids from
Podunk, here are a couple of practical tips to switch
yvour “spectator/participant” toggle switch.

First: Hack the net’'s tendency to catch both the
good and bad. Don't try and learn from your geek
heroes as they are now. Almost certainly, they'll be
less intimidating if you look at their work from five
or ten years ago, when they were blundering around
as much as you and had their own heroes that they
could never live up to.

Back in Glenn's time, the kids from Podunk didn’t
have a history on the net. But now we all do, and the
Internet Archive's Wayback Machine is your friend.
S0, if you're awed by Tim Berners-Lee, Glenn Davis,
Dave Winer, Guido van Rossum, or anyone in the
contents of this magazine, do a little exploring. Find
out how they started and emulate that — if you can.

Second: Hack your awe of someone else for your
own use. A friend of ours really wanted to get into
Linux Kernel development but had no idea how.
Rather than just file a bug he found in the kernel, he
ncluded a request asking where he should start if he
wanted to fix it. Alan Cox, who plays deputy to Linus
Torvalds, emailed back with a short, sweel sugges-
tion. It wasn't much, but our friend was so in awe of
Cox that it made his week and kickstarted his coding.

As long as you're prepared to take on a share of
the work (rather than just fawning or drive-by flam-
ng), the heroes and heroines of the net are happy
to point you in the right direction. And the narrower
your hero’s focus might be, the more impressed
he'll be that anyone is paying any attention to him.
You never know, you might become his hero for
being so interested in his hobby. We've seen it hap-
pen. Kids from Podunk are just looking for other
kids to play with.

Learn how toreel inyour mind at Danny O'Brien's lifehacks.com
and Merlin Mann's 43folders.com.
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By Cory Doctorow

HO KNEW THAT HIGH-DEFINITION
\,\, television would prove so deadly? The

way | see it, HD could precipitate great
harm to open source (and the tinkerers who love
it), competition, free speech, and the right to remix,
not to mention the bottom lines for the studios and
today's TV stars.

Standard-def TV might be alittle fugly (NTSC:

Mever Twice Same Color!), but it has this virtue:

anyone can implement it. There are no patents lurk-

ng in S0, no copyrights, no license agreements. In
1979, | plugged an Apple |1+ into a standard TV set.
Today, | can connect a Slingbox to it. The world is
full of these cheap and dirty displays, and innurmer-
able revolutions owe their success to this fact, from
Pong to the PC,

High-def is different. Between DEM and patents,
it's nearly impossible to make an HD set that receives
content from the widest pool of HD devices — like
DVD-HD and Blu-Ray players, and many HD con-
soles — without a lot of butt-kissing. If you want to
go near this stuff, prepare to build neutered devices
that won't upset anyone’s apple cart. You have to
please media executives who think that skipping
commercials should be a crime.

It gets worse. The studios are bent on bringing
something called the Broadcast Flag (in the U.S.
and Canada) and DVB-CPCM (in the rest of the
world) to HD. This would require anyone building
an HD receiver to ensure that it couldn't be used In
connection with open source ("user modifiable™)
software, and that any implementers must license
an “approved” anti-copying system that will come
loaded with all sorts of conditions about how you
can and can't build a device. Forget plugging in a
PC, Pong console, or even a Slingbox.

Because PCs are potential HD tuners, this rule
will encourage manufacturers of commodity com-
ponents — like hard drives and video cards — to
follow the same rules so that their products can

16 Make: Valume OB

be used in HDTV. Goodbye open platforms, hello
monopoly lockware.

But will the public buy HD sets in large numbers?
Maybe not. After all, contemporary programming
looks pretty weird in high-def. Check out an HD epi-
sode of Friends — Courteney Cox does not improve
at higher resolutions. Every pore gapes, the hair-
sprayved coiffure looks as stiff and unnatural as a
corsel, and the standard-def cute moues and pouts
become grotesque comedy masks at high-res.

If HDTV has a future, it's in the invention of a new
art form that exploits the inherent characteristics
of the medium. Rather than trying to bridge the
“uncanny valley” in HD, a savvy director might
instead stick several low-res pictures on the screen

Forget plugging in

a PC, Pong Console,
or Slingbox. Goodbye
open platforms, hello
monopoly lockware.

at once, overlapping them and bringing parts of
them forward and back, like the hyperactive display
on a customized World of Warcraft environment or
yvour own PC desktop.

And if that's too weird, there's plenty of room at the
bottorm: tiny HD screens forgive many of the sins that
are starkly revealed by wall-hogging monster TVs.

Cory Doctorow (craphound.com) is a science fiction novelist,
blogger, and technology activist. He is co-editor of the popular
weblog Boing Boing (boingboing. net), and a contributor to
Wired, Fopular Science, and The New York Times.































EGGHEAD

INVENTOR NIKCLAR TESLAR SARW RERLITY

IN HIiS CWN WRY.

By Bruce Sterling

T'SATOY IN AMUSEUM: AN EGG IN A

bowl. The egg shifts restlessly. It rocks and it
Imlls. The wandering egg explores the bowl's
limits. It dances arcs within the bowl's tall rim.

Then, just when it seems about to free itself
and fly out of the bowl toward its viewers, the egg
hesitates. Somehow, mystically, the egg wriggles
upright onto one of its ends.

The egg is spinning like a top. It has achieved
some kind of post-chaotic feat of stability, and now
drifts smmoothly back to the spot where it started:
the center of the bowl. There, dead center, it spins
like crazy, self-contained and untouchable, defying
gravity, friction, and common sense.

On its aging shelf inside Belgrade's Nikola Tesla
Museumn, the Egg of Columbus spins like a turbine.
The egg is a turbine — the conceptual ancestor of
pretty much every electrical motor in the world.

Technologists tinker. They engage with the grain
of the material, testing empirical realities, pushing
for higher performance. Scientists seek out unifying
laws and principles that make sense of the natural
world. Nikola Tesla, an inventor, did neither of these
things. He saw reality in his own way.

Tesla's testament, My Inventions, written in later
yvears when he was drifting through fleabag New
York hotels and feeding pigeons, is a painfully sincere
account of what life felt like for him. The work is
intensely psychedelic: visual hallucinations were
always the most exciting and significant things that
happened to Tesla. A true visionary, Tesla experienced
mind-bending flashes of insight, sometimes accom-
panied by tongues of fire.

Tall, good-looking, and sturdy, Tesla was capable
of handling various and sundry tools: he could wire
aship, fix a fire engine, and dig a ditch. But Tesla did
not hack; he didn't tinker. He invented through his
immensely detailed and vivid mental visions.

Although Tesla blew through college In mere
months, absently memorizing entire books and
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deftly speaking multiple languages, he didn’t con-
sider himself a genius. Tesla had an older brother
who was much brighter, more capable, and more
ambitious than himself, but who (maybe luckily for
the human race) died young.

There may not be adequate words to describe the
extreme events that took place within Tesla's skull.
The shattering flashes of light that paralyzed him
were likely migraines. The childish bedtime trips
into imaginary Oz-like cities, where he befriended

Tesla could visualize
imaginary machines down
to the last detall, even the
rust and wear-marks.

strange people and flew through the air, were lucid
dreams. His existential loathing for pearls was prob-
ably a phobia. Tesla forced himself to read all 100
volumes of Voltaire's complete works, in French,
which indicates that he likely suffered from obses-
sive-compulsive disorder. He had hallucinations on
tap as an everyday mental utility. Tesla could visual-
ize iImaginary machines down to the last detail, even
the rust and wear-marks.

Except for his invention of the alternating-current
induction motor, a huge advance that transformed
civilization and later contributed to what is known
today as the greenhouse effect, Tesla's genius was
mostly a personal matter. Wizards prize spiritual
advancement over mere cash and power. Poverty and
privation were an adventure for Tesla. Even when his
pockets were brimming with money (rather often), he
took a positive pleasure in systematically depriving
himself of food, booze, gambling, cigarettes, and
women. In the long decades of his adult life, Tesla
never changed weight: he liked to volumetrically

Photograph by Bruce Sterling
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How Caleb Chung went from
Street mime to toy-robot maven.

INTERVIEW & PHOTOGRAPHY BY ROBERT LUHN

Can a machine have a soul? Can it think?
Can it laugh and cry, bug you for a snack,
tease you, or curl up on your couch and
dream robotic dreams? Can you build such
a machine? And can you sell it for $2507 ==









HNustrations courtesy of Ugobe

Those are just some of the challenges facing
Caleb Chung and his cohorts at Ugobe, Inc.
("You! Go and be!” Get it?) Chung doesn’t need
the tsuris or the money. As one of the develop-
ers of the Furby, which has sold an estimated
40 million units since 1998, Chung never hasto
work again. But there’s something gnawing at
Chung, something beyond conquering the toy
world again or making enough money to buy his
own country.

"Humans have a fundamental need to nurture
— it makes you a better person,” says Chung.
“And one of the roles of digital life forms is to
bring out the best in people.”

The embodiment of Chung's passion? An unas-
suming baby dinosaur — the size of a cocker
spaniel — called Pleo. Inside this camouflage-
green camarasaurus is a ton of technology: 14
servo joints; 38 touch, sound, and light sensors;
a half-dozen digital signal processors; a gaggle
of electric motors; a camera installed in its nose;
an infrared transmitter for communicating with
other Pleos; a flash-card slot; and a real-time
operating system that oversees Pleo’s lifelike
movements and its personality.

Outside, Pleo is sheer experience, performance
art combined with emotional sleight of hand —
just what you'd expect from Chung, a former
mime. Pleo ambles along in amazingly lifelike
fashion, smiles and shrugs, frowns when he'’s un-
happy, and yowls for “food.” According to Chung,
Pleo is not only autonomous, but evolves over
time based on your interactions with him. Unlike
his robotic brethren, Pleo isn't a battle bot; he's a
love bot, designed to be your pal and to summon
yvour latent (or overactive) nurturing instincts.

But something more primal drives Chung: the
desire not only to manipulate life, but to create
it from scratch. To create a robotic companion
that thinks and, maybe, even feels. Call it the
Geppetto Syndrome,

It’s Alive! (Kind Of)

To meet the puppet and the puppet master, |

fly up to Chung’s lab in Boise, ldaho. As | stride
out of the spacious new terminal and behold

the stunning mountains in the distance, aworn,
white Lexus pulls up to the curb. Out jump Chung

and John Sosoka (chief technology officer and
key artificial intelligence guru), both clad in
Hawaiian shirts and flip-flops — standard high-
tech attire in Boise. After a jovial exchange of
handshakes and jokes, we're off — and so are
Chung and Sosoka, chatting animatedly about
the joys of Boise, the nature of robotic emotions,
synthetic versus organic life, and more. A fancy
lunch follows, and then we're off to the lab.

Alas, there are no bubbling beakers, giant
sparking electric generators, or even a tiny tar
pit for Pleo to play in. The "lab” is a nondescript
box in a faceless office park, manned by a hand-
ful of engineers and designers. | meet the staff
and poke around, examining Pleos invarious
stages of undress. One Pleo has returned from
a demo in China in tatters, apparently chewed
by a jealous panda. Another is stripped down to
its motor/gear/wire skivvies, as three engineers
fiddle with a locomotion problem. | snap pictures
of Caleb in silly poses with Pleo and talk with
one of the engineers about the joys of QA testing
Pleo’s tail.

Later, at a local cafe, | chew the robotic fat with
Chung and Sosoka and finally meet a more-
or-less working Pleo face-to-face. To say I'm
skeptical s an understatement. The company’s
website and literature make some mighty big
claims: “[Pleois the] genesis of a whole new
era inrobotics. If you can imagine it, Ugobe can
create it,” "Pleo is the first truly autonomous Life
Form capable of emotions that allow personal
engagement,” and "Pleo ... can feel joy and sor-
row, anger and annoyance ... even dream.” The
Pleo | meet runs a six-minute script that show-
cases his range of motions and emotions, butit's
hardly autonomous.

Still, for a construction of rubber, gear trains,
CPUs, and wire, Pleo is pretty engaging, with asly
smile on his face that's pure Chung. Chung puts
Pleo through his paces, the baby dino showing fear
(complete with trembling), happiness (wagging tail,
dancing, little yvippy sounds), groaning for food,
playing dead (like a kid, dramatically falling over
with a clunk), sneezing, and more. Pleo’s motions
aren't perfect, but that’s the idea.
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“Plec’s movement has ‘noise)” says Chung.
“That's what makes it organic. And because he
moves naturally, his movement becomes invis-
ible — and that's when you become interested in
what Pleo can do, what he’s thinking.”

Thinking Pleo

The question is, what can Pleo do or think about?
Al this point, it's a little theoretical because

Pleo is still a prototype. But according to Chung
and Sosoka, Pleo will be autonomous first and
foremost — which means no remote control.

“When you leave for work in the morning, your
dog doesn’t sit by the door all day. He explores;
he does stuff. Pleo will be doing something when
you're gone because he's alive”, says Sosoka,
without a trace of irony.

Pleo will also remember and adjust his behavior
accordingly; in other words, he will learn. If you
twist Pleo’s leg, he'll know you're abusing him.
He'll ery out and limp, and you won't be able to
play with him for a while. He'll store that grudge,
cataloging the event and assigning it a value.
The next time you try to play with him, he may
snap at you. Conversely, the more you reassure
and nurture Pleo, the quicker his naturally sunny
nature will reappear.

As you'd expect, Pleo is programmed with
strategies for solving certain problems, such
as finding food. But ultimately, says Chung, you
can't program every possibility. “You have to let
him choose. Pleo keeps a record of what works
and what doesn’'t — filtering experience the way
all living things do.”

Like his Furby forebears, Pleo will be able
to communicate with his kin, although Pleos will
do more than swap colds. "When two or more
Pleos get together, there'll be some kind of
meeting ritual and they'll pick the ‘alpha’ —
and that Pleo will transmit behaviors and tricks
and moods to the others,” says Chung. But
that's just a start.

You can plug Pleo into your PC via USE, run
a little program, and adjust Pleo’s personality
by moving sliders or writing scripts akin to
JavaScript or Logo. Want to really hack Pleo? In
the future, there may be a C/C+-style developer's
kit that lets you mod the dino to the max.
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Whatever personality you create, you'll be able to
back it up and share it with others.

"Pleo is not a closed product. At every step
we ask, 'How can other people play with Pleo,
modify it, personalize it?" says Sosoka. Eventu-
ally, users will upload new personalities and
tricks to Ugobe’s site that others can use.
"Pleo is ultimately a platform, and creating new
Pleo personalities is like making a movie.” Pleo,
in short, is as much art form as life form.

Making Pleo

Building that art form, however, involved some
real-world tradeoffs. For example, why build

a robotic baby dinosaur? Why not a popular
computer-game character?

It was a sound business decision, says Sosoka.
“"Dinosaurs are great, they're already a brand,
and you don't have to pay royalties on them.”
More important, says Chung, is that you'd never
be afraid of a baby dinosaur like Pleo — he's
small enough to sit on your desk. And a baby
anything is easier to animate. Adult creatures
have sublime, complex movements; babies falter
and stumble, and they have a smaller emotional
palette. One plus even a baby camarasaurus of-
fers: big, blocky legs, perfect for holding motors
and gears.

And these motors and gears have been notable
headaches. "Exotic magnets that go all the
way around a motor are really powerful, really
efficient, and really expensive,” says Sosoka. The
solution? Write a sophisticated control program
that makes cheaper, less accurate motors work
better. Slap a 12-cent 6502 processor on the
motor, says Sosoka, and you've got a smart
servo that knows force feedback, self-clutching,
and self-calibration. "We do a lot of localized
intelligence, just like your body,” he adds.
Off-the-shelf gearboxes were noisy, so the
company turned to an "unrelated” industry for
custom units.

Ugobe won't disclose much about its real-time
“Life OS" that oversees Pleo's movements and
cognition. Basically, Pleo is built around a simple,
one-layer neural net; something happens and the
event is weighted and remembered. Over time,
the connection strength between a stimulus
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"Pleo’'s movement has noise.
I'hat's what makes it organic.’

In his years as a performer, Chung became a
master of props and mechanics. "We got agig
on the Queen Mary in Long Beach to entertain
the tourists,” says Schwartz. “They couldn't af-
ford animatronics, so they hired mimes.” [t was
here that the duo created their first notable bit,
“Caleb 9000." Chung did a spot-on robot routine
while Schwartz, offstage, supplied his voice. At
the end of the bit, Caleb 9000 says, "Absolutely
nothing can go wrong ... wrong ... wrong™ and
then blows up, courtesy of a remotely triggered
explosive pack Chung designed.

S0 what's the connection between mime
and robotics? "Caleb is a superb actor,” says
Schwartz. “It's a key skill that game and robotics
animators need to learn. As a mime, you're also
super-aware of your body, of motivated move-
ment, the physical cues to emotion.” Chung’s
ability to tell a story via movement, to play a
cartoon character, to suspend disbelief, and to
think like a kid is uniquely suited to dreaming up
innovative toys or convincing you that an anima-
tronic dinosaur is emotionally aware.

Mot surprisingly, the inspiration for all of
Chung's work is his fervent belief in, yes, magic.
“The first books my mother read to us were
Tolkien’s,” he says. "Fantasy and magic were an
integral part of my upbringing. They've become
an integral part of my product design. | want to
transmit that wonder.”

Not just via robots, mind you, but via random
acts of surrealism. Take Chung's interest in,
um, fairies. On an island near his house, Chung
collects sticks and makes little fairy furniture
that he leaves all over the island — a little chair,
a tiny broom, maybe a bassinet with a walnut
“baby” inside. With a diamond-bit drill, he even
carves pseudo-hieroglyphics onto stones. “If you
actually found one, you'd never think someone
put it there, because it's too frickin’ obsessive.

But | want to change how people view the world.”
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A Tale of Two Furbys

After visiting Chung and meeting the lovable
Pleo, it's easy to take a sip of Ugobe's Kool-Aid.
Chung is intelligent, charismatic, and clearly
dedicated to making Pleo a breakthrough. The
question is, can he deliver? Ugobe expects to
release Pleo in March 2007, but the units | saw
— only seven months before release — didn't
seem very close to prime time. Still, robotic
innovation hardly runs like clockwork, so ship
dates are always fluid.

But the dispute over Furby — the robotic toy that
made Chung’s reputation and fortune — casts a
shadow over Chung's current efforts. Chung, who
was responsible for the design of Furby's mechan-
ics, tells one story about how Furby came to be.

David Hampton, the co-inventor responsible for
the programming and electronics, tells a rather
different one, which is mostly corroborated by
several former executives from Tiger Electronics,
the company that licensed Furby. (Tiger was
bought by Hasbro the day after Furby’s debut
at the 1998 International Toy Fair in New York.)
The engineer brought into "save” the project
contributes still another angle.

What most everyone (including Chung) agrees
on is that 1) the mechanics for the Furby proto-
type that was going to be demo’'d at the Toy Fair
didn’t work; 2) mechanical engineer Richard
Maddocks' last-minute assistance helped get
Furby working in time; and 3) after the Toy Fair,
Chung was bumped off the project.

The rest of the story has multiple versions as
to who did what, when, and why. On one hand,
it's clear that Chung bit off more than he could
chew. While he was instrumental in developing
the Furby concept and designing the mechanics,
execution was another thing. Chung couldn’t
use off-the-shelf parts; the tiny pulleys, gears,
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cams, and other parts had to be custorm made to
very fine tolerances. If a part didn’t work, Chung
modified it until it did — but that introduced
friction that could stall Furby’s motor. “[Chung’s]
design was brilliant and sound in principle,”

says Richard Maddocks, now a senior principal
designer at Hasbro. "But there was a huge
amount of stuff packed into a very small form
factor. No one had ever done this before. | didn’t
redesign Furby — | just helped it run reliably.”

First, Maddocks put in a bigger motor to over-
come the friction. Then, he created new parts to
replace Chung’'s oft-modified (and worn) parts.
After some final tweaking, he got Furby working
reliably enough to debut at the Toy Fair.

Chung also readily admits he was lousy at
overseeing his time and that of the engineers
and machinists he hired. (At the same time, he
sings David Hampton's praises: "He's a virtuoso
in digital design and programming — a great
talent who, until Furby, never got the credit he
deserved.”)

Tiger, too, can be faulted for slashing Chung's
prototyping budget (from $60,000 to $40,000)
and not keeping a closer eye on the progress of
Chung's work, which, after all, involved making
something that no one had ever made before.
“We were undermanaged,” says Chung. "God
knows, | needed a manager.”

What did Chung learn from the Furby?

“I thought | could run the process and manage
a group, but I made some bone-headed deci-
sions,” says Chung. "l never made that mistake
again. At Ugobe, | invent, | come up with ideas
— but | let someone else manage and do the
looling and engineering.”

Apparently the lesson stuck. Chung’s next
project, creating the Miracle Moves Baby for
Mattel, won high fives all the way around. vy
Ross, the senior VP Iincharge at the time, lauds
Chung's dedication and ability to execute.

“Caleb really understood the emotional con-
nection [the doll] needed to have with kids. We
didn’t have this kind of expertise in house. Caleb
showed up and collected a whole group of experts
who made it happen,” he says.
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The Soul of a New Machine?

The Great Furby Debate may never be settled.
As the old saying goes, "Success has many
fathers.” The acid test for Chung will come when
Pleo hits the market. Will it work as advertised?
Will buyers embrace Pleo as their robotic pal,

or dismiss it as a novelty? Chung's reputation
and his worldview are riding on the results. But
Chung is simultaneously bullish and realistic.

“I think we have something magical,” says
Chung. “When | showed off Pleo at the Demo
2006 show [see makezine.com/zo/plec], | real-
ized this moment in time would be remembered
in the history of man-made life-forms. They'll
say, These people didn't have all the tools, and
there were all these restraints, but they tried
to do this for real. Still, | don't have to prove
something to the world. Pleo is going to be what
it's going to be.”

But if Pleo lives up to half its promise (and a
fourth of its hype), it will raise a host of intriguing
and troubling issues. |s Pleo an autonomous
life-form? |s he sentient? Can he feel?

“All that matters is what the user perceives,”
says Chung."Once you create organic move-
ment and add just enough emotive cues, people
will suspend disbelief — they'll fill in the rest and
fall in love with Pleo.” Besides, he adds, he's not
even sure it is suspension. 'l think Pleo really
does these things.”

But if Pleo or his successors develop even
a tincture of self-awareness, don’t Chung and
company have a huge obligation to these new
creatures and their human owners?

“"Of course we do — especially for a creature
that plays to the human heart,” says Chung.

“An invention like Pleo can fundamentally
change society. That's why we want to be first,
to set aresponsible tone. These machines are
extensions of us, how we think and feel. As much
aswe're going to get monsters and creatures

we don’'t want around, we'll also get beauty

and magic from artists who really know how

to create,” he says. "Great art tackles the great
iIssues of our time. That's why we're digging here
— we're digging in the right place.”
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IET DORY

By Tim Anderson

1””+ harlie is /8 years old and he’s been fishing for mullet in
=+ Hawks Nest, Australia, for over 60 years.

Today, like most days, he's sitting on the beach,
watching the water through polarized sunglasses.
He hopes to see a dark shadow moving across the
bay, a school of mullet coming in from the ocean.
Each year the mullet come to spawn in the estuar-
ies that feed the bay. Thenhe and his son Les will
launch their boat to try and catch some in their net.
He calls his boat a "dory.” It's a greatly modified
runabout with a et ski power plant. He added a
cowling at the front, along with the controls from
the jet ski. The engine and water jet impeller drive
are in the stern, covered with a smooth housing.
Their truck has a trailer hitch on the front as well
as the back. To launch the boat into surf, the boat
15 put on the trailer as shown (top) and pointed at
the water with the skipper on board. At the proper
moment, the driver of the truck drives toward the
water. He hits the brakes just before getting there.
The boat slides off the trailer into the water, and the
skipper drives it out through the waves. To get back
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in through the waves, the skipper rides in just
behind a big wave, guns the engine, and runs the
boat up the beach to dry sand. A perfect system.

Thefishing nets are piled on top and nearly
fill the boat. Behind the driver there can be no
projections that might snag a net. When the
boat reaches the school of fish, he throws out
an anchor attached to one end of the net. The
anchor starts pulling the long net out over the
stern of the boat. As the net is pulled over the
stern, he drives the boat around the school of
fish, attempting to encircle them.

It's a six-week fishing season here, and then
the fish move north. The local fishermen don't
follow the fish; they go back to trapping lobster.
Charlie and Les built their own lobster trawler as
well as fiberglass rowing skiffs, based on traditional
shapes, for when the jet dory is overkill.

Tim Anderson, founder of £ Corp., has a home at mit edu/robot,
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ENABLE KiDS TC INVENT THEIR

By Saul Griffith

OOKING BACK AT THE TOYS I LOVED
most as a child, 1 find that the memories that

mm |asted, and the adventures that stuck, were
with homemade toys and homemade experiences.
| of course remember playing with Legos and a fab-
ulous wooden train set that | was given when  was
2, but few other toys actually stick in my mind.

My parents gave me the luxury of inventing my
own toys and games from a very young age; some-
times my games started with a ready-made toy or
the odd materials my parents had sitting around.
Most were fueled by imagination and sheer curios-
ity — either that or the particularly delightful bore-
dom that is characteristic of childhood.

Shooting my sister with a water pistol was fun,
but the most distinctly proud moment | recall was
a game | invented for myself when | was 8 that
entertained me for hours. With water pistol in hand
I'd shoot asquirt at the very top of 2a window. The
stream would dribble down the window, typically
dividing into two or three paths. I'd then shoot
the bead of water at the head of each path, which
would in turn create two or three more paths.

Quickly, exponentially, the number of paths would
increase and I'd be frantically shooting at a fractal
of water droplets, trying to score the most direct
hits before the first drop dribbled to the bottom of
the window. This was analog Asteroids, that fabu-
lous Atari video game, only higher resolution and
more compelling than its computer counterpart.
| can still feel the sense of achievernent of having
nvented a cool game that soon was played by my
other friends.

At 9, | became fascinated with grappling hooks.
| do not remember which comic book introduced
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OWN GAMES.

me to the idea, but as soon as | had it in my head
that a grappling hook could take me wherever

| wanted to go, | simply had to make one. | never
made it really work, but | can remember dozens of
trees and walls | tried to ascend with the various
prototypes. Like an X Prize project, | didn’t neces-
sarily reach the end goal, but | learnt lots of other
applications on the way.

| had to learn to tie knots. | learnt the material
properties of all the hooks | tried (wood, plastic,
aluminum, steel). | learnt that falling pieces of
steel on the end of string are subject to the laws of
gravity, and that sharp points may effectively grip
branches, but they also pierce your skin. | learnt
that yvou need a certain diameter of rope to support
vour weight and not cut into your hands as you try
and haul yourself up with it, and | learnt that certain
tree branches can't support your weight.

By 10, | was on to inventing jet-powered heli-
copters. Do you like fire? | like fire. Fireworks were
illegal in Australia when | grew up, except for the
Queen’s Birthday weekend celebrations, which con-
veniently fell near my sister’s birthday, so we always
had lots of fireworks (my sister was the princess in
my family on her way to being queen). | loved fire-
works, not for the colors and noise so much as for
the raw materials.

After a few years of making jet-powered Match-
box cars, | realized | could put these precious black
powders and cardboard canisters of energy to a
better use: a helicopter. | must have spent three
days hand-carving and gluing a 3-foot-diameter rotor
blade out of balsa and bamboo from the garden.
The idea was to redirect all the thrust of the Roman
candle out through an aluminum-can-and-electrical-
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MRGNETOMETER

UILD A TORSION BARLLANCE TG MERSURE TINY
CHANGES IN THE ERRTH'S MRGNETIC FIELD.

By Dr. Shawn

OST OF US ONLY THINK ABOUT THE
IVI Earth's magnetism when we need to find
our way in the wilderness. When you look at
acompass, the Earth’s magnetic field appears to
be a steady guide. But in reality, the magnetic field
fluctuates inresponse to all sorts of aetheric influ-
ences, some of which come from beyond our world.

For example, the sun boils off a steady stream of
electrons and protons into outer space, and when-
ever a large solar prominence erupts from the
surface that's facing us, a hot torrent of charged
particles rushes outward and eventually slams into
our cold and relatively quiescent ionosphere. The
collision between these two wispy plasmas sels
into motion turbulent oceans of electric currents
thousands of miles across, which, in turn, create
undulating magnetic fields that stretch down through
the atmosphere to reach us here on the ground.

Although huge in scale, these magnetic fields are
rarely more than a percent of the strength of the
Earth's home magnetic field. Therefore, although
these effects are quite common and last from
minutes to hours, the magnetic disturbances are
notoriously difficult to detect.

Until now, the high cost of tracking these signals
meant that professionals had exclusive access to
the field. However, anyone can now easily study
these magnetic micro-pulsations by building the
remarkable magnetometer described here. The
simple device requires less than $50 worth of parts
and can be built in an afternoon. Yet it can easily
capture truly tiny distortions in the Earth's magnetic
field, as well as the dramatic effects of a magnetic
storm high in the ionosphere.

The magnetometer uses one of the most sensi-
tive instruments in science — a torsion balance. It
measures a force by seeing how far it can be made
to twist a fine filament. The thread gently resists
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rotation with a torque (a twisting force) that grows
as the fiber twists, until it just balances the torque
created by the applied force. The resulting angle of
deflection, which is found by bouncing a light beam
off a tiny mirror attached to the filament, is propor-
tional to the force under study. With the beam from
alaser pointer and a match-head-size mirror, you
can, in principle, resolve deflections as small as one
ten-millionth of a degree.

Most torsion balances that you'll find in profes-
sional laboratories use fine quartz fibers, which are
incredibly strong and insensitive to changes in
humidity and temperature. Sadly, quartz fibers are
difficult for ordinary mortals to come by. But nylon
fibers work almost as well as quartz and can be
easily extracted from any soft nylon cord.

BUILDING THE SENSOR

If yvou want to use carbon fiber, check your local

hobby stores; | prefer nylon because it's much easier
to get. To use nylon, start with silky, multi-filamented
nylon cord — which you can purchase at any hard-
ware, craft, or boating store — and cut one cord

YOU WILL NEED:

Multi-filamented soft nylon cord

5-minute epoxy

Small piece of aluminized Mylar

Spring pin (clothespin)

Clear plastic DVD cases (2)

Penny, minted prior to 1982

Sheet of corrugated cardboard or particleboard

Rare-earth magnets (2 packages)

Doughnut-shaped magnets (4)

Laser pointer
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Next, place the doped side against a small square
of aluminized Mylar, at least 5rmm thick, and then
clamp it in place by snapping a second rare-earth
magnet to it on the other side of the Mylar sheet.
After the epoxy has thoroughly cured, use a pair of
nail clippers to trim the Mylar neatly against the
magnets. You can then separate the magnets
using your fingernail. A quick swab with a Q-tip
dipped inrubbing alcohol should provide a clean
surface that will adequately reflect a laser beam
for this project. If the spot size is too diffuse for

The magnetometer uses
one of the most sensitive
Instruments In science
— a torsion balance.

yvour liking, it can be made smaller by delicately
darkening the perimeter of the mirror with a fine-
point Sharpie pen.

Mow It's time to connect your magnets to the
fiber (see diagram, previous page). First, to get
them both correctly oriented, snap a magnet onto
the back of vour mirrored magnet. These will be your
2 sense magnets. Then, separate them and, mak-
ing sure not to turn the back magnet over, position
it so that it is directly centered on the fiber. Next,
clamp this magnet against the plastic case by posi-
tioning your other 2 rare-earth magnets directly
behind it. By tweaking the location of these 2 exterior
magnelts, you can make whatever fine adjustrments
yvou needto the position of the sense magnet. When
it I1s perfectly centered on the fiber, carefully lower
the mirrored magnet — mirror side up, of course —
directly down on top of the back magnet until they
snap together. Just remove the exterior magnets
and you'll have yourself a working magnetometer.
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Sense magnets

Copper
penny

Now test it. Pick up the apparatus and slowly
rotate it 180 degrees and back again. The magnels
should remain fixed on the Earth’'s magnetic field as
the case moves around therm. Note: Itis vital that
the magnets be free to rotate completely without
ever touching the case. If your magnets wedge
themselves against the walls, you need a wider
lewel case.

Mext, glue a solid copper penny — minted before
1982, when the purity of the copper was still high —
on the outside of the case, just behind the magnets.
Whenever the magnets move, they induce electrical
currents (called eddy currents) in the metal to pro-
duce their own magnetic fields, which oppose the
motion of the magnets. This clever trick quickly
damps unwanted oscillations, making the magne-
tometer much easier to read.

Now, mount the entire assembly vertically to a
smooth flat base. For example, you can epoxy the
device to a piece of corrugated cardboard or par-
ticleboard.

Your sensor is now an accurate compass. As you
walk around, the magnets should align to magnetic
north and display little oscillation.

NULLIT GOOD!

Because the Earth's relatively large magnetic field
absolutely overwhelms our coveted micro-pulsations,
yvou must first null the instrument, or cancel out the
Earth's field, before it will register the faint signals we
are looking for. For that, you'll need 4 doughnut-
shaped magnels.

Epoxy the 4 doughnut-shaped magnets side by
side to the center of the second DVD case so that
their magnetic fields are all facing the same way.
That's easy to do. Just place 2 magnets side by
side. If they repel each other, their magnetic poles
are facing the same way. Make sure each magnet
repels the other magnets as you glue it down and
hold it Iin place while the epoxy sets. Just make



Doughnut-shaped
magnets
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certain that the center of the assembly is at
exactly the same height as the sense magnels in
vour magnetometer. If you open the jewel case a
little and set it on its edge as shown, it will stand up
and stay put wherever you want it.

Nulling out the Earth's field is easily done. First,
put the nulling magnets far away (like in the next
room ) and note the orientation of the magnetome-
ter magnets. They will be aligned with the Earth's
magnetic field; that is, one will face magnetic north
and the other will face magnetic south. Then, posi-
tion the nulling magnets about 3 feet away, directly
behind the sense magnets along the north-south
line. Slowly move the nulling magnets in toward the
sense magnets. Watch carefully for the moment
that the sense magnets start to rotate toward the
nulling magnets. (If it doesn’t happen, flip the null-
ing magnets around and do it again.) This is the
instant that the pull of the nulling magnets cancels
the pull of the Earth's magnetic field.

With the nulling magnets at this exact location,
yvour magnetometer will be exquisitely sensitive.
For example, you will find that any small twists of
the nulling magnets will be perfectly tracked by
the sense magnets. A rare-earth magnet can be
detected from many feet away.

WATCHING THE MAGNETIC
WORLD GO BY

The bright beam of a laser pointer completes the
instrument. Position the laser so the beam shines
through the plastic case and bounces off the mirror
and onto a distant wall. A clothespin will not only
hold the pointer in place, it will pinch the button into
the on position for totally hands-free operation.
Ripples in the Earth’s magnetic field will show
up as deflections of the beam. | think of my own
magnetometer as a work of art as much as | do a
scientific instrument, like a brass barometer setin
teak. The bright laser spot makes an elegant display

The final magnetometer setup, as viewed from above.
Place the disc cases on the floor, pinch the laser pointer
with a clothespin, and set it on a book. Position the laser
at an angle so you can measure the reflection on a wall.

of a fundamental phenomenon of nature. However,
If yvou should feel the urge to quantify your obser-
vations, tape a piece of graph paper to the wall,
centered wherever the beam happens to fall, and
mark the beam’s location.

Watch the beam as it slowly shifts about the
paper. As it starts to drift, mark its location with
anumber, 1, 2, 3, etc., at regular intervals ranging
from seconds to minutes, depending on how fast
things are evolving. By using a ruler to measure the
distance from each of these numbers to the start-
ing point, you'll be able to graph the displacement
versus time. Over time, you can identify the relative
strength of these micro-pulsations in the Earth's
magnetic field.

Although it's exciting to watch the spot of light
dance about as it responds to what are often
extraterrestrial influences, this sort of hand
operation quickly becomes tedious. Fortunately,
serious makers — who want to use their home
computers to continuously monitor the dynamic
nature of the Earth’s magnetic field — can learn
how to do so from a CD-ROM | publish: The
Amateur Scientist.

It contains more than 1,000 cutting-edge sci-
ence projects taken from the pages of Scientific
American’s now defunct "Amateur Science” col-
umn (I wrote that column from 1995 to 2001). My
explanation of how to connect this style of mag-
netometer to a PC to create a professional-grade
magnetometer observatory at home can be found
in the March 2000 article. (The CD is available

from brightscience.com.)

Dr. Shawn {Shawn Carlson, Ph.D.) is the founder and execu-
tive director of the Society for Amateur Scientists (sas.org).
He won a MacArthur Fellowship for his work helping ordinary
people do extraordinary science.
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‘ ‘ From the moment that closed manhole
appeared on the monitor, | was dying to know
what would happen when | lifted the cover.

What kind of world was down below?

No Dice, No Avatars

My oldest brother Rand also sat inon a few of these
sessions, and later, he and | enjoyed discussing
what we saw as DED's various successes and fail-
ures. The good stuff was obvious: the adventure
and the sense of escapism. But we'd also talk about
how we disliked the slow speed and endless rules.,
We felt it was a poor interface that only the most
devoted fans would ever bother to commit to mem-
ory. One of the qualities that especially seemed
to hinder the experience was the assignment of a
false persona, or avatar, to every player. The player’s
avatar would even be given characteristics that were
wholly not his own: dexterity, intelligence, strength,
and so on. To us, this detracted from the sense of
escapism the game offered. These puppet-like
characters were nothing like us, so we were left
with a sense that they were the ones having the
adventure in that environment.

Lastly, one had to ignore the poor “visual design”
of the typical D&D environment, which rarely rose
above the level of a second-rate fantasy novel. It
almost never attermmpted to be provoking or original.
Each dim hallway looked the same. Each ghoul
or gargoyle died exactly the same way as the last
ghoul or gargoyle.

It was right around this time that Rand, wanting
to test an improvement of D&D, created his own
intriguing and complex D&D castle. He then hosted
Rod's group of friends through it. Rand played by
none of the tired D&D rules: no dice rolls, no pre-
determined characters, no hit points or rolling for
damages. Instead, all the players had to do was
collectively decipher their way through what was
essentially a Myst-like world. | sat in for the first
session and just watched. I'd never seen them have
so much fun. His test was completely successfull
A D&D without the rules and avatars worked better
than the D&D with them.

This successful test of Rand's D&D game was the
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first step in the evolution toward Myst. The second
step came a few years later, in my parent’'s basement.

The First-Person Interface

| was married now. My stunning wife and | lived
in Seattle, where | attended the University of
Washington and freelanced the occasional illustra-
tion and design job. Rand called from Texas to tell
me he had discovered a development environment
that would allow a prograrmming novice (like myself)
to create relatively complex applications (or “stacks.”
as they were called). The name of this environment
was HyperCard." As Rand began to explain its
simple structure of "links” between "cards,” | had to
stop him in the midst of his excitement to remind
him that | didn’t own a Mac.

And this is where my parents’ basement comes
in. They lived close by, so a couple of weeks later,
| found myself sitting in their basement, taking
HyperCard out of its shiny white packaging (it's
beautifull) and slipping it into their recently upgraded
Mac SE30. A few moments later, | discovered the
HyperCard drawing tools and began to sketch a
manhole cover,

Rand had proposed a multipage children’s book
with interactive "hot spolts™ on every virtual page,
but as soon as | began to sketch, it became cbvious
that there was a more appropriate model. From
the moment that closed manhole appeared on the
maonitor, | was dying to know what would happen
when | lifted the cover. What kind of world was

1. HyperCard was the brainchild of Bill Atkinson, one of the
early designers of the original Macintosh team. The tool he
and his team created was phenomenal because it was simple
enough for a child to use, and vet it could also create relatively
complex applications (such as Myst). But HyperCard didn't
seem to fit into any known software "category,” and this is
probably why Apple left this revolutionary hypermedia con-
struction set to flounder and disappear (instead of evolving it
into a simple and highly intuitive web-media application).
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‘. We pushed to strip away all computer-
like interface elements, leaving nothing but
the navigable world of sight and sound. ,,

realizes he's always been a citizen of this kingdom
(and he has amazing adventures in Dunny). | had
no idea that this story would end up saving us enor-
mous amounts of time during our Myst develop-
ment, and, along with Jules Verne's influence, would
become an integral piece of the Myst game and the
larger Myst "universe.”

A Call from Japan, a Blank Slate,

and a Side-Room in a Mobile Home

Around 1991, a Japanese company we hadn't heard
of, Sunsoft?, called us out of the blue. They wanted
to know If we had ever considered putting together
something a bit more sophisticated and larger-
scaled. Something along the lines of what we'd
alreacy been doing, but goal-oriented and aimed
at an older audience. We could barely contain
ourselves! A couple of years earlier, we'd proposed
an almost identical concept to the young Activision,
but had been turned down. Now we were getting a
chance to attempt that very thing: a world with a
goal and a story.

So here itis: the blank slate. Of course this always
entails a certain amount of trepidation. However,
at this point, much of that blank slate was already
filled. We'd been slowly growing large chunks of that
blank slate, and we saw Myst as just another step
in our slow evolution.

We began designing Myst at Rand's office, a side-
room of the mobile home (talk about luxury!) where
he and his wife lived. It was not so much a discussion
as avomiting of ideas. Being brothers helped during
these sessions because we not only had the free-
dom to tell one another when an idea worked, but
we could also lambaste one another (in our special
brotherly way) when an idea was hopelessly bad. So
we talked and talked and sketched and sketched,
and slowly, Myst began to take shape.

2. Adivision of Sun Electronics from Nagoya, Japan, Sunsoft
was a complete delight to work with throughout the Myst
project, and we remain friends to this day.
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It was a very rare and exciting experience —
working together like that and watching those ideas
form. We never could have predicted that Myst
would be such a“big deal.” so we had the freedom
to make substantial decisions in a seemingly off-the-
cuff way, not necessarily focusing on “the consumer”
or "the fans” (because there were none), but only on
whether we reacted in a positive way (one that we
often couldn't even articulate to each other).

It didr’'t take long for us to affirm the assumptions
we'd made about our first-person interface. Even
though we were aiming for a more adult audience,
we still felt that the first-person interface we used
for The Manhole — an interface with few computer
graphic elements — would also work for Myst.
We wanted Myst to be as cinematic as possible, so
we naturally kept anything at bay that would take
players out of the world and place them in front of
their computer screens. The Myst world had to be
believable; a player had to know that he or she was
really walking around Myst Island — listening to the
waves in the distance, peering through the lonely
mist — and any "computer-like” elements might
easily destroy that believability.

In addition, Rand and | were not "gamers,” so
we were naturally distracted by the same style of
adventure-game graphic elements: avatars, packs,
maps, etc. We believed that non-gamers would
face a small hurdle learning and adjusting to
graphics like this, and many would find them unap-
pealing or downright distracting. An audience of
gamers did not seem to mind deciphering the rules
for a new game, but we never imagined that Myst
was specifically for gamers. We never dwelled on
who the Myst audience might be, but we ourselves
were non-gamers and usually didn't bother
learning the latest interface for the latest computer
game. There had to be others like us. An adventure
game should feel like a world, immediately obvious
from a sensory point of view with no barriers to
learning it — even for the most inexperienced
computer user.
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‘ ‘An adventure game should feel like a world,
immediately obvious from a sensory point of
view: no barriers to learning that world — even
for the most inexperienced computer user. ’ '

better job in this respect, though the puzzles were went to great lengths to set up scenarios in which
often so difficult that the vast majority of players the player would be forced to make crucial choices
lost patience with the game and gave up far before  at set story junctures, many of which grew more
they could reach any of the endings (it's a difficult climactic as the player's adventure progressed.

balance). We kept it simple. And we hoped our audience

It never occurred to us to allow our players to might feel something more than the typical com-
die. This would have destroyed their experience. puter game.,
One does not die in reality and then get a second Myst did provoke. But not in the way we expected!

chance. That was not believable, so It was never The story we created seemed to have a fleeting
considered. Incidentally, along the same lines, we impact compared to the islands themselves.
initially were not going to allow the player to "save The Myst audience surprised us by expressing
game.” This also felt like a break from the believ- a bond with the islands. The Island Ages became,
ability we were trying to establish. Instead, we'd in amanner of speaking, the "characters.” and
originally reasoned, the game would simply be players felt the impact of these characters in ways
saved every time the player moved forward. If he Rand and | could never have imagined! | came to
quit (or if the computer bombed), he could easily recognize the more linear story of the brothers and
return to the exact spot in which he'd last been their father as almost ancillary, as another vehicle
playing. By taking away any convenient option to simply to distract players from what was much more
save, we thought that players would feel a much vital to the Myst experience — the landscapes.
greater story tension and would therefore not make
any decision lightly. Eventually, we were talked into  Jules Verne's Contribution
adding a "save game” feature, but I'm not sure I'd As Rand and | designed, the look of those islands
do the same thing again. evolved. Our inspirations probably came from a
Most of our goals didn't seem impossible. We wide gamut of outside sources ranging from Star
were almost positive we could carry off an environ-  Wars (of course) to Disneyland, but on Myst | was
ment with little or no learning curve. We felt it would  finally free to let my current favorite, Jules Verne,
be a bit more difficult to successfully place non- run a bit amok. Verne's fantastic Victorian aesthetic
arbitrary "puzzles” into that environment. We hada  had been piling up in my brain for a while and,
clear approach, yet there was one lingering obstacle before | knew it, his peculiar imagination had seeped
that was still a complete Mystery to us: story. Rand  its way into our design. This was most obvious in
and | thought it might be possible to create a user-  the way that Victorian-era mechanical technology

driven story within the realm of the "computer was contrasted against small pockets of finery.
game.” Not just a story in which the player moved Odd metal spaceships against pipe organs. Under-
from Ato B, but one that also moved its players, ground rail cars against lavish bedrooms. Of course,

provoking them intellectually or emotionally in
some small way.
Could we do this? Could we create an interactive 3 The name "Myst” was indirectly taken from the Verne
_— . - book Mysterious Island, about a group of men who are
work that evoked S.II'I"II|EI' emotions t::rthe.rjnore.lm essentially dropped out of the sky onto a strange, unexplored
ear games our audience was already familiar with?  jsjand. Rand and I hit on the name over a phone call while

Attermnpting this was largely an experiment, and we  discussing the book.
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 Pinball, Resurrected | g

Restoring a crusty, beat up Cyclone.

By Bill Bumgarner

steel sphere, sending it through a gantlet of

colorful obstacles. Electrical relays fire, bells
ring. lights blink. sounds play, and the world vibrates
with a dizzying barrage that only sharpens your focus.
You parse the steel ball's trajectory, then adjust its
course by nudging the 300-pound machine under-
neath; there's nothing "virtual™ here. You are playing
pinball, and it envelops you in a sense-filling physical-
ity that video games can't begin to approach.

Even though the once-ubiquitous pinball machine
Is a rare sight in arcades and bars today, you can
still fulfill your wildest pinball dreams by buying
and restoring one yourself. The machines and
the parts are out there, and many games in good
or reparable condition are collecting dust, waiting
for a loving home. Old pinball machines are tough,
designed to survive with little maintenance in
rowdy, smoky roadhouses. They're also built for
repair; different models share many of the same
mechanical and electrical subsystems, which you
can easily swap around. I've enjoyed restoring sev-
eral pinball machines, and my most recent adoption
was a Williams Cyclone, a great solid-state pinball
machine from 1988, Here's how | did it, along with
more general advice on pinball restoration.

THE FLIPPER'S SWEET SPOT STRIKES THE

Find a Machine

Pinball machines can cost anywhere from $100 for
an as-is electromechanical to nearly $10,000 for
a particularly collectable game in good condition.
Prices vary wildly, so unless you absolutely must
have a particular, hard-to-find game, you should
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be prepared to look at many before finding a good
one to buy. For first-timers, even those with back-
grounds in electronics or mechanics, | recommend
spending the extra dollars to buy a machine that's
at least in decent shape. There will still be plenty of
things to tune.

You can buy pinball machines in better condition
from restorers, who range from hobbyists to full-
time professionals. The most pristine are "home
use only” machines, which were never operated in
public places. You can also pick up machines from
arcade operators and "route operators” who place
them in bars and restaurants. In my experience, you
should be more careful with these. | have seen evi-
dence of numerous dubious ad hoc “repairs” done
to on-route machines in order to avoid the effort
and expense of taking them off-location for proper
maintenance. The worst offense is the use of spray
lubricants such as WD-40. Pinball machines were
designed as sealed boxes with mechanical sys-
tems that don't require oiling, so they could work
maintenance-free in smoke-filled bars for months.
Extraneous lubricant sucks up dust and smoke,
and turns into a thick, damaging sludge.

To find machines for sale, | scanned craigslist.org,
the rec.games.pinball forum, and Mr. Pinball clas-
sifieds (see makezine.com/08/pinball for more
resources). | prefer late-80s and 90s Williams/Bally
pinball machines, and my search led to Thursday
Night Pinball (pinballnight.org), a group in San Jose
that meets in a battery shop. The group’s organizer
had a Williams Cyclone for sale for $1,000. Cyclone
is one of my favorites; it's a brilliant machine from

Photography by Bill Bumgarner
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1988 with a fairgrounds roller-coaster theme, a
kitschy midway soundtrack and voice-overs, ramps,
a Ferris wheel, and a spinning wheel of chance on
the backglass.

| played the machine and found no catastrophic
problems. All parts were present, though extremely
dirty, and the playfield had minimal paint cracking
and no bare spots. But the machine would still need
alot of work. The Ferris wheel didn’t spin, rubber
bumper bits were broken or missing, one string
of lights flickered intermittently, the flippers were
weak, and the Player #3 scoring display didn't
work. Pretty typical for a machine that had spent
time on route.

| handed over the cash, and readied the machine
for transport by folding the backbox down and
unscrewing the legs. Like this, it measured 53" by
29" square, and just fit into my Subaru Forester.

Initial Play Test

After transferring the machine safely to my garage,
the first step was to play it for a few days and note
any problem areas — which is also a good way to
meet the neighbors and their kids. When play-
testing a neglected machine, you should watch for
any relay coils that are energized all the time.

Pinball machines have dozens of these coils,
which are what make playfield objects move. Any
feature that's stuck in the wrong position — like a
bumper always popped out, a flipper stuck up, or a
target that won't drop — Indicates an always-ener-
gized coll underneath, which will also typically buzz
and be warm to the touch.

If you find one, it probably means either a short
circult or a blown transistor is leading to the coil.
You should turn the machine off immediately and
try to locate the problem using the schematic and
amultimeter (see "Special Tools,” page 73). Pinball
machine coils are not designed to be on all the time;
when they are, they overheat, strain the power
supply, and can damage other components or
scorch the playfield.

As you play-test, learn the rhythm of your
machine. If you feel something change — like a
flipper or bumper losing strength, or a ramp start-
ng to wiggle — this is often the initial symptom
of something that could grow to become a major
problem later.

Get Documentation
Before going further, you need the manual

and schematic for the game you're restoring.
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Fortunately, my Cyclone came with both. If it hadn't,

| would have looked for a printable copy online,

at Marvin's Marvelous Mechanical Museum or
the Internet Pinball Database, or else ordered a
reproduction manual from Pinball Resource or Bay
Area Amusements (see makezine.com/08/pinball).
Marvin's site is a fantastic resource in general;

It has saved me countless hours with its repair
guides and other helpful info.

You will refer to the schematic often during resto-
ration, but, unfortunately, itisn't always the gospel
truth. A game’s circuitry may be tweaked during
its manufacture run, making it differ in small ways
from the published schematic.

Run Diagnostics and Check Components
Check the manual or repair guide for how to run
yvour machine's diagnostic routines. Every solid-
state machine has these. On Cyclone and other
solid-state Bally/Williams machines, a single dot
appearing after the number of game credits indi-
cates that the diagnostics software has found a
problem. Switches inside the coin door let you
enter diagnostic mode, and from there you can
navigate menus to identify what's wrong.

Diagnostic mode also lets you test individual sub-
systems of the game, all the way down to individual
lights and coils. With multimeter and schematic in
hand, you can use the diagnostic mode to check
everything out. Whether or not yvou are taking guid-
ance from the diagnostic software, you'll want to
check for proper voltages from the power supplies
(there are several), check for bad bulbs, bad diodes
on coils, or shorted/broken coils.

For the rectifiers, probe the output voltage of that
rectifier's power supply section. With the multi-
meter in continuity testing mode, put one lead on
ground (metal strap in the backbox is easiest) and
touch the metal tab on each transistor. Any tran-
sistor that reads O ohms or causes the meter to
buzz is bad, dead shorted, and will cause the corre-
sponding coll to be energized all the time. Coils will
typically have a diode across their two contacts and
this diode will need to be unsoldered for full testing
of the coll and diode, something | only do for colls
that look particularly beat.

NOTE: Like any device that plugs into a wall, pin-
ball machines can bite. Be careful when working
inside the machine. Some electrical components
may remain live while the machine is not in play,
or even while it's turned off! Also, ground faults
are common, so things that should not shock you
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sometimes will. Mechanically, pinball machines
move a very heavy steel ball at high speed, so you
can imagine what they will do to yvour finger.

Replace the Batteries
Like other solid-state pinball machines, Cyclone has
batteries in the backglass that save settings and
high scores when the machine is off. These batter-
ies can leak acid and damage the CPU board. With
the machine unplugged, our first task is to unscrew
the backglass, open it up, and replace the batteries.
In my Cyclone, the battery holder was damaged
from an acid leak, but the CPU board was still OK. |
ripped the holder off the board and soldered in the
wires of a new, off-board battery holder. | enclosed
the new holder in a Ziploc bag and zip-tied it to a
screw | drove into one interior side of the backbox.
This arrangement will prevent any future acid-
related damage, and | recommend it for any arcade
machines that have batteries on their CPU boards.

Raise the Playfield

Remove the playfield glass by opening the coin door
on the front of the machine and sliding the little lever
inside that is just above and to the left. This unlatches
the lock-down bar that spans the glass at the front

of the machine. The glass will then slide out of the
machine easily. Lean it out of the way, with the bottom
edge resting on something soft like a towel.

It's iImportant to remove the balls before flipping
the playfield up all the way, lest they drop and
break lamps and other components. To do this, lift
the playfield a little, reach underneath, and flip
the metal bit that kicks the balls into the launcher,
With all the balls removed, you can swing the play-
field up until it leans vertically against the backglass.

Initial Breakdown and Cleaning

| start cleaning at the bottom of the playfield, the
flipper end, and work my way to the top. The bottom
1s simpler, and addressing it first gives me a feel
for what kind of grime and other recurrent issues

I'll be facing. With Cyclone, | quickly encountered a

number of stuck screws, and it was better to prac-
tice handling these in a simple, open area.

With all the dirt, it soon became clear that | would
need to remove every component from Cyclone’s
playfield. | grabbed my digital camera and took over
100 pictures of the playfield and various assemblies
In close-up, to help me reassemble everything later.

After documenting, | started by stripping the
lower-left quarter of the playfield, the simplest
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quadrant. Using warm water and cotton rags, | gently
took up a thick layer of dust and grime, only to reveal
amore difficult cleaning problem underneath: the
playfield was covered in thousands of tiny paint blobs,
probable evidence of an old spray-painting mishap.
No major discoloration, but definitely noticeable.
For the components themselves, | used warm

water. | treated especially grungy plastic parts with
Novus #1 or #2. 1If you don't completely replace the
rubber rings, treat the grimy ones with rubber cleaner.

Playfield Detail

There are three kinds of pinball playfields: painted
wood, Mylar, and Diamondplate. Each requires a
slightly different cleaning technigue. With a painted
wood playfield, artwork is screened onto the wood
with paint that's quite tough, but that steadily
wears down under the abrasive powers of a rusty
pinball or dragging flippers. To prevent this, some
manufacturers began protecting the playfield with
clear, adhesive-backed Mylar. And as of about 1990,
Bally/Williams began covering the entire painted
wood playfield with a thick coating of Varathane,
branding it Diamondplate.

My Cyclone had plain painted wood, and happily
the paint was still firmly bonded to the playfield. This
let me remove most of the grime and spray paint
with plain water. | used Wildcat Playfield Cleaner for
my initial cleaning, followed by Mill Wax and Playfield
Cleaner, a less harsh wax-based cleaner,

Note that Wildcat destroys plastics, so it should
not be used to clean ramps or used near plastic parts.
Mylar playfields become cloudy If yvou clean them
with harsh cleaners like Wildcat. Diamondplate
requires a good plastic polisher like Novus #1 or #2.
All cleaners mentioned here are available from
pinball parts suppliers.

MNew Lamps and Rings

While the playfield was stripped of parts, | replaced
all the burned-out bulbs and changed all of the
“general illumination” lamps (the ones that are
on all the time) from #44 to #47. The latter use
less current, which eases stress on the power
supply. Cleaning the machine makes up for the
slight decrease in light. Using brighter #44 lamps
for the computer-controlled illumination makes
special lighting effects stand out more.

After cleaning each section of the playfield sur-
face and its resident components, | reassembled
them, substituting new rubber rings from the
replacement kit for the old ones.
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- ALARM CLOCK

. By Roger Ibars
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KILLING TIME

Hack a retro gaming light gun with some
tilt switches to control a vintage digital
clock radio. Atter the alarm wakes you
up, you can grab the gun and kill it off.
sn't that what you ve always dreamed
of doing”

Clock radios are everyday hated devices that designers seem
to ignore, judging by how little their features and user inter-
faces have changed. This project adds a new capability, letting
would-be sleepyheads enjoy a human-machine interaction of
a different sort. Don't worry, we're not going to connect your
clock to an MP3 player and play mellow New Age sounds.
We're going to shoot the alarm off. With a gun. Wake-up time
IS now payback time.

We'll base the project around a digital clock radio and a light
gun for gaming; huge selections of both of these are available
Inexpensively second-hand, with many beautiful and well-
designed examples. To enable our FPSI (First Person Shooter
Interface), we'll outfit the gun with five tilt sensors, arranged at
different angles on a small circuit board. A cable tethers the
oun to the clock and carries your tilt and trigger signals to
the clock’s time and alarm control button contacts.

Set up: p.103 Makeit: p.104 Useit: p.109

Roger Ibars lives and works as an Interaction Designer in London. He is interested in how people understand
technology and how technology understands people. See more of his work at selfmadeobjects.net.
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THE NIRVANA MACHINE

Lots of folks think that quaffing a cup of
coffee from boutigue beans comes close
to nirvana, but roasting your own beans
will bring you even closer. [hat's why

| call this roaster the Nirvana Machine.

| didn’t drink coffee for most of my life, and | even survived
without it in the Navy. But when my son introduced me to
a cup of legendary West Coast java (OK, Peet’s), | began to
understand what all the fuss was about. Soon, | too became
fussy about excellent coffee.

Beans lose flavor after they're roasted because all of those
delicious but volatile aromatic compounds dissipate and
break down. Roasting your own beans guarantees ultimate
freshness, putting all the flavor into the cup; you will not
drink a fresher, more satisfying cup of coffee!

Home roasting is easy and inexpensive. Top-quality green
beans cost less than roasted beans and have a much longer
shelf life. You can have fun fine-tuning your roast’s darkness
and developing your own blends. Indeed, a growing selection
of countertop roasting appliances are now sold, but they're
pricey, non-portable, and very noisy.

Set up: p.113 Make it: p.114 Useit: p.121

Larry Cotton is a retired power-tool engineer, musician, part-time math teacher, and full-time coffee devotee who

lives in eastern North Carolina.
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Fig. Az iBump splits each input channel in two. One half

of each is fed through its own high-pass filter and sent
to the stereo speakers. The other halves are summed,
routed through a low-pass, and sent to the subwoofer.
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Fig. B: The high- and low-pass filters share the same
formula for transition frequency and identical layouts,
but with resistors and capacitors swapped. Fig. C: The
summer circuit combines left and right channels.

The iBump is an assemble-and-solder project
on a single printed circuit board (PCB), with no
moving parts. You can build the circuit from our
schematic at . You
can also order the iBump bare PCB, or buy the
board pre-assembled and packaged at the same

URL. The iBump kit is designed for learning audio

electronics, with clear labels and test points that
make it easy to probe the circuit with a multime-
ter or oscilloscope. Once you've assembled the
circuitry, enclose the board in a small case.

The iBump’s all-analog circuitry uses matching
high- and low-pass filters to block low and high
frequencies. Given resistor value R and capacitor
value C, the formula for where they cross over
is: 1/(2xRC). Our iBump uses 23.7kQ resistors
and 0.068pF caps, which gives a crossover fre-
quency of 99Hz, which is close to a bass guitar’s
G string.

The summer circuit combines left and right in-
puts before sending signal through the low-pass
and to the subwoofer. Human ears are no good at
locating low frequencies, so mono is fine here.

Qur circuits are all based on the OPA2134
op-amp from Texas Instruments. This is a great
amplifier chip with low noise and 0.00008%
distortion. The 5532 op-amp from Philips is a less
expensive choice, and the high-end OPA2134 may
be overkill, but that's the whole point, right?

Do not deafen yourself or anyone
else with the magnificent power of your iBumped
stereo. Wear ear protection.

To test and adjust the iBump, download and
play the test tones from
and use a sound-pressure level (SPL)
meter. You can be an audiophile and tweak the
levels to achieve a flat frequency response. Or you
can just crank up the subwoofer until things start
falling off your shelves.

Challenge your neighbors to see whose stereo
is loudest when you listen from the street. When
the police come, prove that you're not exceeding
local ordinances by showing measured sound-
pressure levels from your SPL meter!

Tom Anderson and Wendell Anderson are engineers who

like to develop audio hardware and software projects.
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From home and/or hardware store

From home and//or hardware store
Find a scrap piece if you can

Strap & T style

| used some brass ones | had

With low spring constant

From RadioShack
From RadioShack

a TV especially for this project: a Dell W1900 19"
LCD TV, which is wall-hangable and has a built-in
TV tuner and both DVI and VGA inputs. Whatever
flat-screen you use, this project requires it to be
under about 25" wide, including the speakers. As
for placement, | cantilevered the TV over the foot
of my bed, so | could watch TV and use the com-
puter from the comfort of my cushions and pillows.
The stand is attached to the bunk bed itself.

Measure the base height for the stand — the
distance between the floor and the bottom of
the monitor. Mine was 6' 3". Cut one of the 2x4s
to this length, and use the long 2%2" screws to
attach the 6" L-brackets to the top of the 2x4,

leaving 34" between the top of the L-bracket and
the top edge of the 2x4. Drill pilot holes before
sinking the screws, and use a hacksaw to trim the
points sticking out the other side.

Cut a piece of 34" plywood to 614"x13" or so,
a bit more than half of the TV's total width. Use
the long screws to attach the plywood to the free
side of the L-bracket running perpendicular to the
2x4 the long way. For the angled brace that helps
support the plywood shelf, take the leftover piece
of 2x4 and measure out the plywood length plus
about 3". Then cut the 2x4 to this length (16"
in my case), with 2 opposing 45-degree miter
cuts. Screw this brace onto the long 2x4 and the
plywood shelf. As with all wood-to-wood joins in
this project, drill pilot, clearance, and countersink
holes before attaching the screws.

Decide which side of the 2x4 upright you want
to mount the motor on (probably the side nearest
the wall). Cut a 2x2 to about 1' and screw it onto
the 2x4, running parallel up along your motor side
and ending flush with the top. Cut a 214" piece of
the 2x2, and toe screw 2 screws partway into this
block, angled in to attach one end of the block
horizontally to the top of the stand later. This
piece will hold the motor, but don’t attach it yet.

The TV base consists of a big circle of particle-
board with a 2x4 that points upward, offset from
the center, and supports the screen as if it's
mounted onto a wall. A larger circle gives the little
Lego motor more torque with which to rotate the
TV, so its diameter should be at least as big as the
total width of the TV. For my Dell LCD TV, that's 24",

Use a screw, string, and pencil to trace a circle
on the ¥2" particle board. Then cut the circle;
| used a jigsaw. Once it's cut, draw 2 perpen-
dicular lines through the screw hole. The Lazy
Susan swivel should have 4 mounting holes on
each half, center the lazy Susan's top half on
the circle by positioning all 4 holes so that the
perpendicular lines show through, then drill and
screw-mount it to the particleboard.

Drill a ¥&" hole through the center mark on the
particle board, then measure and mark a point on
the top side of the board that’s the same distance
out from the center as the lazy Susan mounting
screws on the underside, but offset from them
radially so that there's no metal on the other side.
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Or fan, heater,
or other HVAC appliance
One for each
appliance, from . or just click
on the company’s notoriously ubiquitous pop-up
window

| took
readings from my Oregon Scientific WM918
weather station via HomeSeer software, but the
MisterHouse project site reports that you can also
use an iButton DS1920-F5 sensor in a DS1402D
reader with an iButtonLink Linkl2
serial adapter

Such as an X10
Activehome kit,

Open source project

| plugged the A/C unit into power through the
X10 appliance module and set it to a lowest temp-
erature of 60°F, since my MisterHouse virtual ther-
mostat would be turning it on and off anyway. Once
this was set up, the rest of the “thermostat” was
some simple Perl code executed by MisterHouse:

$office_ac = new X10_Appliance('C1');

# C1 is the X10 code [ set on the appliance module
$desired_temperature = 75;

$wiggle_room = 1.5;

if ($Weather{TempIndoor} > ($desired_temperature +
$wiggle_room)) {

set $office_ac ON;

J

if ($Weather(TempIndoor] < ($desired_temperature
- $wiggle_room)) {

set $office_ac OFF;

}

| placed this code in a file and saved it to the
MisterHouse code directory, where it would be
executed continuously, several times a second. In
the code, $Weather is a special variable that Mis-
terHouse sets automatically when it checks for
a weather station, and $wiggle_room defines some

leeway in maintaining the desired temperature.
Increasing $wiggle_room saves energy by causing
the A/C to switch on and off less frequently.

To add an occupancy check, | used a battery-
powered X10 motion detector near my desk
chair, which talks to an X10 wireless transceiver
plugged into the wall. When the office is unoc-
cupied in the summer, the desired temperature
gets set higher (for winter, with a heater, it would
be the opposite). To accomplish this | added the
following code to the same file:

$desired_temp_unoccupied = 85;
$desired_temp_occupied = 75;
$office_occupancy_timer = new Timer;
$office_occupancy_timeout = 10;

$office_movement = new X10_Item('N9'); # this is the
motion detector

if (state_now $office_movement eq ON) |

# motion detected in office!

$desired_temperature = $desired_temp_occupied;

set $office_occupancy_timer ($office_occupancy_timeout
* 60);

J

if (expired $office_occupancy_timer) {
# no motion for 10 minutes
$desired_temperature = $desired_temp_unoccupied;

J

MisterHouse's Timer variable type is perfect for
this. When the motion detector senses movement,
the code sets a timer for 10 minutes and sets
the virtual thermostat to 75°F. If no motionis
detected after 10 minutes, the timer expires and
sets the thermostat to 85°, because I'm not in the
office anymore (or maybe I'm just asleep!).

Because all this control is in software, there
are limitless opportunities to customize your
setup. For example, you could change the desired
temperature remotely via MisterHouse’s built-in
web interface. You could track and determine
your A/C’s cooling rate at different outdoor
temperatures. Even the fanciest “programmable
thermostat™ hardware would be put to shame by
the flexibility you have with this system.

Dave Mabe is the author of BlackBerry Hacks from O'Reilly
Media, Inc., and lives in Chapel Hill, N.C.
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1 pair, men's extra large
Or other stuffing
For the “sensor sleeves”

To reinforce attachment points
To match sock color

For eyes

For backpack
Jameco part #150551

Available at

RadioShack sells an assortment

Rosin-core/lead-free, any finer size
Or two-contact ribbon

Jameco #159290 is a good size

Or vise (optional)
Or hair dryer
Weller is a good brand

Such as the
Edirol UM-1EX or M-Audio Uno
(optional)

out appendages. Cut 5 sensor-length sleeves
out of muslin, and sew them to the outsides
of the inside-out legs, arms, and torso. For
the torso, turn the uncut sock inside out and
attach the sleeve midway between what will
become the head (the sock’s toe) and waist
(just above the heel). You won't need a sleeve
for the tail sensor, since the tail is smaller than
the other appendages.

Turn the various parts of
the monkey parts outside out as per the sock
monkey instructions. Then gently push the
sensors and wires into their sleeves (Fig. B).
To make it easier later, you can label by body
part the wire ends of each sensor.

Stuff the monkey with the
fiberfill. Make sure you add enough so that the
monkey feels firm and not floppy, but not so
much that he refuses to bend easily.

At this point, you'll have
some stuffed limbs and a lot of loose wires.
Follow the sock monkey instructions to finish
the assembly. Then cut a hole just large enough

144 Volurme O8

for all the wires at the base of the monkey’s
back, just above the tail. Reinforce the hole by
sewing on a small piece of felt (Fig. C).

Label the sensor wires, if you
haven't already. Feed the wires out of the base
of the monkey’s back so they can connect to
the sensor board. Pull the wires through the
body so they all meet on the way out of the
hole, and then pull them out together.

Assemble
the MIDIsense board according to the enclosed
instructions. Then sew together a monkey-sized
backpack with a board-sized pouch and a hole
in the bottom to allow the wires to feed into
the board from the monkey. Small straps let the
monkey wear the board snugly. We made a pack
with a snap closure out of fleece trimmed with
double-fold bias tape.

Strip
the wires from the sensors and attach them to
the 6 screw terminals on the MIDIsense board.
Each terminal has 2 holes, one for each wire.
Insert the wires, and screw the terminals down
tightly using the micro screwdriver (Fig. D). We
found that the wires would sometimes pop out
when torquing the screws, so we added a bit of
solder to make the connections more perma-
nent. Carefully put the board and wires into
the backpack.

Eyes give the
monkey personality, and using 2 buttons
of slightly different size give it even more
character. From there, accessorize at will.
Mow the monkey is ready for action!

Connect the monkey to your
computer via the MIDI-to-USB interface. Use the
MIDIsense software to enable all 6 sensors, and
select Control Change (CC) type messages for
each of them to transmit. There are many MIDI
CC messages, but they all transmit continuous
values rather than on/off, which is what we want.
For best results, use one of the message types
with a range of O to 127.

If you're planning to use your monkey with
external MIDI hardware rather than computer
software, make sure you choose messages that
your hardware can interpret; most hardware
documentation includes a MIDI Implementation
Chart that you can check for this.


















another $6. Skimp on these. Either use only a
few small lights to help you cast shadows on your
work, or use fluorescents to give everything a
greenish, underwater tint.

Having good sound means using a decent quality
microphone, placing it correctly, and practicing
your delivery a few times. It might even mean
shooting a scene more than once, to get the deliv-
ery and sound right. You want to skip these steps
— do one take only, and speak softly.

Sometimes when folks tackle projects they're
poorly organized — the parts aren’t ready, the
tools are scattered, and the workbench is clut-
tered. For an air of verisimilitude, reproduce this
in your video. Use a dark-colored bench. Do not
lay out your tools and materials cleanly. Do steps
out of order. Do not name or explain your tools or
techniques.

The process of building something often has long
boring stretches, such as waiting for metal to
melt, doing dozens of passes on the drill press or
table saw, etc. Make sure to document each and
every repetitive step in your finished video. If it's
boring to do, it should be boring to learn!

Bulk duplication services will reproduce your
video on DVD for just a few dollars per copy. Save
this money by buying blank media, DVD-shaped
stickers, and empty DVD cases, and duplicate
your videos one at a time on your PC. Your defec-
tive DVD rate will be higher this way, and you'll
have to process lots of returns from customers,
but it gives your product that handmade look.

You could sell your video via customflix.com and
Amazon, but why should some faceless company
have all the fun of putting things in boxes? Instead,
sell the video yourself. Buy a roll of stamps and
shipping boxes, and do shipping on your kitchen
table on the first Tuesday of every month.
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Do not use Google Adwords. Do not mention
your video on discussion boards or your blog. Do
not post excerpts of the video to Google Video,
YouTube, or other free video websites — doing so
might result in snippets being forwarded around
the internet, thus exposing your product to thou-
sands of interested hobbyists.

|ldeally, you would sell your video only by snail-
mail. If you must have a website, make it hard to
navigate. Offer your video only as part of a pack-
age with tools that customers might already own.
Use HTML features that do not work in certain
browsers. Consider having an archive of “stupid
customer™ emails, where you ridicule people who
wrote to you with questions.

Back in the 1570s, Hollywood sold movies to con-
sumers for $100 each and made millions. Today,
DVDs sell for $12 each at Target, and the studios
make billions. Your task: Put on a pair of bell-
bottoms, turn on the 8-track, and price your
video appropriately.

There are lots of other advanced bad-video
techniques | didn't cover, but these are the basics.
If you reverse every one of these hints, you've
got most of what you need to demonstrate your
special skill or project to thousands of folksin a
well-done video, and have fun doing it.

Travis J.1. Corcoran (known to friends as “TJIC") hacks
software, wood, and metal. He is the founder and president

of smartflix.com.










a private web page that lets you run everything,
hosting it from an Apache web server, and it also
runs a browser and XWindows to display the page
to touchscreen terminals in the front of the van.

Meanwhile, the PC also hosts other applications
including XMMS, which is used for MP3 playback
with visualizations, and XScreensaver phosphor
module, which displays text on the screenina
retro style.

The main control interface to the system is via
three touchscreen LCDs in the front. The touch-
screens are recycled 486-133MHz point-of-sale
terminals that | converted from Windows 98 to
the NetBSD operating system. They communicate
with the main computer over an Ethernet LAN,
and since they aren’t powerful enough to run
standard browsers themselves at usable speed,
they render the control interface by running
XWindows to remotely display the browser win-
dow executing on the main machine.

In addition to these “cockpit control” touch-
screens, a second Ethernet jack on the main
computer connects to a wi-fi access point, in
order to provide wireless remote control. Apache
is configured to serve the private control page over
both the Ethernet and wireless networks. With this
arrangement, you can control the van’s projection
and audio via a wireless-capable laptop or PDA;
using the two physically separate interfaces for
the wired and wireless networks ensures that
people can’'t hack the terminals via wireless.

For an outdoor concert experience anywhere,
you can also wirelessly stream live A/V content
to the truck. For this, | connect the camera to
an MPEGZ2 encoder box, which connects to a
wireless-enabled, Linux-based laptop via USB. If
there's a live music show, the truck can be parked
on a nearby street and show video that’s happen-
ing in the venue. I've tested this in a parking lot
but haven't done it at a show yet.

The truck still maintains its original alternator.
Power is fed from the alternator into a dual-
battery isolator, which splits it between two

separate sets of batteries. The truck itself uses
two standard car batteries, and | have three
class-24 marine deep-cycle batteries mounted in
the rear for the computer and A/V equipment.
The deep-cycle batteries in the rear are con-
nected to a low-quality 2200-watt power inverter/
charger. | originally tried to power the system
with smaller UPS units, but they didn’t work
well with the projector (and the larger UPSs use
24V, which is incompatible with standard 12-volt
vehicle power).

The finishing touch was LED ground-effect bars.

| originally set out to build my own, but after
realizing how much time and effort it would take,

| contacted a manufacturer in China named
CodelLED and purchased LED tubes and a control-
ler. | am currently working on reverse engineering
the communications protocol that the controller
uses to signal the tubes. My planis to integrate
it with the computers, so the touchscreens can
also manage the ground effects. In the mean-
time, the supplied controller is fairly flexible in
programming and capable of producing many
colors by using pulse-width modulation. | hacked
them up a bit and am using four long tubes on
the truck (which aren’t normally available with
the factory-shipped kits).

Future additions planned include a HDTV receiver
and a GPRS/SMS card so people may text-message
the truck from their mobile phones. | plan to feed
the text-message data into the phosphor program.

The truck can often be spotted around south-
eastern Virginia. | generally take it and park in
downtown Norfolk, downtown Virginia Beach, and
the Virginia Beach oceanfront.

When parked in a well-lit store parking lot, the
display is clearly visible. The truck rides high
enough that the screen clears many cars. It gains
a good amount of attention in any situation, so |
would call the project a success.

Ethan O'Toole is a creative Unix and network ad min who
lives in Norfolk, Virg., and likes to start lots of projects.
(Completing them is often the challenge.)
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4 a Two-part, Underpoured Mold:
Why a 1 part, Underp ed Mold?

Two-part molds can handle more shapes than
one-piece molds, which work only for simple, com-
pletely convex objects. And underpoured molds
minimize problems with bubbles in the resin.

Underpouring means that you pour the resin into
amain intake vent (or sprue) that curves around
to fill the mold up from below, rather than simply
pouring into the top (Figure A, opposite). Mean-
while, smaller vents on top allow the displaced air
to escape. As you pour, resin splashing down forms
bubbles which can stay in the main cavity and ruin
the surface of the casting. These bubbles also tend
to collect in fine-detail areas, where they are the
mast difficult to deal with.

The advantage of under-pouring is that it gener-
ates fewer bubbles, and lets them rise up into the
vents where they won't cause trouble. Top-pour
molds are sometimes acceptable, but pouring
from underneath is generally worth the extra sili-
cone required.

Design the Mold

The first step in designing a mold is to visualize your
object upside-down and inside-out. Imagineit as a
cavity being filled with resin, imagine the path that
resin will take, and what happens to it along the way.
Where will bubbles form? Where should the main vent
go? How should the object be positioned? (Probably
upside down, so most cleanup takes place on the
underside.) What will be the hardest part to cleanup?
Where do | need to put vents? Should the piece be
cast as one part, or broken into several parts?

Thinking through these questions makes every-
thing easier later, when you clean up the casting. This
means cutting off and sanding any excess resin from
the vents and seam, and filling in any bubbles. A good
casting has few bubbles and is easy to clean up, and
this starts with good mold design. It's always easier
to sand away material than to fill voids.

As an example, we'll cast an angel figurine (Figure
B). | decided to rermove her arms and cast them
separately because they looked like trouble; they
extend far from her body, and the hands have
delicate detail. Broad, thin parts are also difficult
to cast, so | removed the wings and replaced them
with new ones | made separately on a vacuuform
machine, which is excellent at producing flat forms.
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1. Set up your object on a piece of foamcore and
build up the pouring gate and vents. After removing
the angel's arms and wings with a Dremel tool, | set
up the body upside down; the bottoms of her feet
are flat, so they made an ideal point to pour into.
| sprayed the body with primer in order to see the
surface better where | had made the cuts (Figure C).

Form the pouring gate using a plastic hemisphere,
and make the sprue and main outlet vent using
armature wire. Use cyanoacrylate (CA) glue with an
accelerator to piece everything together. To make
clean-up easier, the contact between main chamber
and vent should be as small as possible; | sanded the
wire to a point where it touched the angel's head. |
then used 06" square styrene strips to add smaller
vents from the folds of her skirt and sleeves, which
seemed bubble-prone.

2. Use a Sharpie to mark along the parting line, the
line along which you'll cut the mold open (Figure D).

It should extend across the base itself and all the way
around the model, following any corners that exist, or
along high points and open spaces to define a seam.
Flash (excess material) from mold separation can
form along this seam, so you should place it where the
flash will be easy to sand and fill,

2. Build the mold box around the object using one
large piece of foamcore (Figure E). Score and fold
the foamcore without cutting through it, roughly fol-
lowing the object’s shape. Keep at least 34" between
the model and the outside of the mold. Thinner, and
the silicone can deform under the poured resin later;
thicker, and you're wasting silicone and the part will
be harder to cut out.

“Many mold materials are time-sensitive, so after
each step, you lay out all the things you'll need next.

“Molds are too often destroyed by impatience; not
spending an extra 2 minutes mixing the silicone (for
example) can throw away several days’ work.

“Some materials, such as the thickening fillers,
are also toxic, so wear eye protection, gloves, and a
smock or apron, and work in a well-ventilated area.

“Finally, no matter how careful you are, be prepared
to mess up until you have more experience.
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A Use a hot glue gun to secure the box to the base,
and to glue the (single) seam of the box (Figure F).
Carefully examine your entire glue seam to make
sure it will hold the liquid silicone, which will leak out
of the smallest of holes.

Pour the Silicone

L. Figure out how much silicone you need by calcu-
lating the volume of your box. | do all my moldmak-
ing in grams instead of ounces, since it's so much
easier to multiply and divide by 10. Remember,
volume = length = width = height. Measure in
centimeters, and you'll get a volume like 755 cubic
centimeters. Silicone is close to the specific gravity
of water, so thanks to the convenience of metric,
this is the same number as the weight in grams of
silicone you'll need. If you measure ininches, multi-
ply vour cubic inches volume by 17 to get the rough
equivalent in cubic centimeters or grams.

. Measure the silicone and activator. Almost all
silicones use a ratio of 10:1 silicone to activator.
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You can also add an accelerator, in the amount of
2-10% of the total weight, but the resulting silicone
won't be as durable and will tear more easily. Curing
times will be 24 hours with no accelerator, 4 hours
with 29 accelerator, and 1 hour with 10% accelerator.

2. Mix the silicone, activator, and accelerator, if used
(Figure G, opposite). The activator is blue to give
you a visual cue when you're done mixing. If you
see any streaks, you're not nearly done. Make sure
you're using a mixing stick that’s strong enough,
and scrape the sides and bottom, where it's hardest
to get a good mix. lusually mix by pushing the mix-
ing stick down the sides of the bucket, and dragging
it across the bottom, turning the bucket as | go, for
as many as 6-10 full revolutions. Silicone is thick,
so it helps to have someone else hold the bucket,

Beginners often make the mistake of not mixing
enough; a good rule is to mix until you think you're
done, then mix for another 3 minutes (Figure H).
There's nothing worse than wasting a mold
because of inadequate mixing.

Here's \What You'll Need

This is a lot of stuff, but
it's all essential; the price
of a missed step is often
catastrophe. Also, you can
use these tools and sup-
plies to make many more
molds.

Silicone RTV (room tem-
perature vulcanizing) rub-
ber and activator Silicone
is soft (low durometer).
durable, and accurate

for detail. Many varieties
and colors are available,
which will all work for our
purposes, and I've found
moldmaking suppliers to
be helpful about which
products are best suited
to different projects.

Urethane resin or other
casting material

Talcum powder or
cornstarch

164 Make: Valume OB

Wax and shellac (optional)
It is necessary to seal the
pores and keep the silicone
from sticking if your object
is unglazed terra cotta,
wood, or other highly
porous material.

Styrene strip or equivalent
Most hobby stores carry
Evergreen or Plastruct
brands.

Hobby knife with a curved
blade and regular #11
blades

Matte knife Or snap-blade
knife

12" or 18" straightedge
Armature wire 3%s" or ¥4"
At any art store

Plastic hemisphere(s),
at least 34" diameter
From plastics supplier
or art store

Cyanoacrylate (CA) glue
Such as Zap a Gap
or Krazy Glue

CA glue accelerator {or
baking soda) This makes
the CA glue “kick” almost
immediately: regular bak-
ing soda works well for
this. and with no smell!

Paint mixing sticks

Tongue depressors or
popsicle sticks

Mixing cups
l-gallon paper paint bucket

Hot glue gun and
glue sticks

318" or 14" foamcore
Rubber bands
Small cloth sack

Permanent marker
Such as a Sharpie

Scale Digital is best, but a
triple beam balance will do

Dremel tool with fine
cutting wheel

Orbital palm sander Or
large massage vibrator

Needlenose pliers

Rubber or nitrile gloves
From drugstore or medical

supply

Safety glasses or goggles
Respirator Silicone is
relatively benign, but a
respirator is a good idea

Wet paper towel Or
water-based clay

A ¢ i
and for those
more serious:

Pressure pot

Evacuator/vacuum
chamber

Air compressor










































== (Gaming on the EDSAC and PDP-1

From the earliest computers
came the first computer games.

M Electronic Delay Storage
Automatic Calculator (EDSAC).
DEC Programmed Data Processor-1.
There's something in the names of
these pioneering computers that
suggests they may not be the great-

est gaming platforms. Nonetheless, in
between searching for prime numbers
and analyzing elliptic curves, A.S. Doug-
las found time to write what may have
beenthe first computer game. OX0 was 4.. The
atic-tac-toe game Douglas wrote as a
demonstration for his doctoral thesis
N 1952. The board was displayed on a
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Edsac Simulator lets you recreate what may be the first
computer game: OX0O, a tic-tac-toe game written by a Cambridge
University grad student.

35x16 pixel CRT and allowed players to

match wits with one of the earliest digital computers.
Today, If you don't have the EDSAC in your garage, you
can download Edsac Simulator (www.dcswarwick.ac,
uk/edsac), which includes OXO.

The next well-known digital computer game came
N 1962, when MIT's Stephen " Slug” Russell wrote
Spacewar for the PDP-1. Spacewar was a two-player
game in which the objective was to shoot the op-
posing spaceship and avoid being captured by the
gravitational pull of a nearby star. User input was via
switches on the front panel. Missiles and fuel were
limited. A hyperspace mechanism allowed players
to jump out of the paths of incoming missiles, but
on the third hyperspace jJump, your ship exploded.

Spacewar quickly became very popular and was
eventually ported to countless mini and microcom-
puters. While the only remaining operational PDP-1
Is at the Computer History Museum, it’s still pos-
sible to capture the feel of the original by running on
a similar 1970s minicomputer. Fred White has done
just that with his Digital Computer Controls (DCC)
D-116 and an old oscilloscope, which he exhibited
at the Vintage Computer Festival East in 2004 in
Burlington, Mass.

Oscilloscopes were commonly used as minicom-
puter displays, using a digital-to-analog converter
card. White didnt have one, so he built his own
using a Burr-Brown DAC7624. The board connects
to the oscilloscope using three wires: X, Y, and
intensity. Spacewar loads the X and Y registers with

178 Make: Valume OB

the desired position of the spot and then pulses the
intensity line to make it light up. This can be per-
formed a few tens of thousand times per second

— enough to display several hundred pixels without
flicker. If you'd like to read more about White's
D-116 projects, visit d116.com.

In 1977, Cinematronics released an arcade ver-
sion of Spacewar, faithful to the original. The hard-
ware for Cinematronics’ arcade system is emulated
in the Multiple Arcade Machine Emulator (MAME),
and with the proper ROM it's possible to play this
early version of Spacewar. MAME is capable of
creating a very authentic game-playing experience,
and many enthusiasts have built custom control-
lers and arcade cabinets to house their MAME
PCs. Original Spacewar arcade machines may be
impossible to find, but with some craftsmanship
and MAME, it's possible to create a reproduction
with all the tenor of the original.

E3 More information on Cinematronics’ version of
Spacewar can be found at mameworld.net/maws/

romset/spacewar,

source code to the original 1963 version of Space-
war can be found at applefritter.com/spacewar.
See photos of Fred White's D-116 at dl1G.com.

Tom Owad (owad@applefritter.com) is a Macintosh consul-
tant in York, Pa., and the editor of applefritter.com. He is the
author of Apple | Replica Creation (Syngress, 2005).






















been met. | have, however, one complaint.

There are one or more websites listed for each
project. | plan to visit them all at a later time. But
nowhere can | find a card where all of the sites are
listed for me. | will now have to go back to each
article and write down the sites that | want to
rermember for later. |s it critical? No. Will it prevent
me from reading the magazine again, and probably
subscribing? Not in the least. Will it prevent me
from trying anything? Absolutely not. Will it bug me
a little bit? Yeah. Providing the directory (in a tear-
out card would be even better) would make it easier
to go online after reading a few articles instead of
having to jump to the computer after each article to
note the website.

This magazine is everything that | expect from an
O'Reilly product. It's extremely well-written (even if |
do find myself a bit over my head sometimes, but as
a perpetual beginner, | have gotten used to that with
yvour materials, as | find therm written to appeal to
users of all levels) and enjoyable. It is a perfect way
to sit down and spend a few quiet hours, planning
ways to spend some not-so-quiet ones later in the
week. | look forward to future issues.

—Justin Mevyer

Editor’s Note: We thought Justin’s idea was a good one,
and would be even bhetter if it was online and the links
were already live. 5o now, every URL mentioned in each
issue of MAKE is available on one page. For this volume,
g0 to makezine.com/ 08 and click *View a list of all links
referenced in this volume” near the top of the page.
Thanks, Justin!

. | really enjoy MAKE but | do have a gripe.

You publish electronic projects without including
schematics. Why? Do you think your readers are
“dumb” and wouldnt understand? | don't think that
Is the case. In the latest issue [Volume 06], on page
155 you almost get it right. Almost. Why the pictorial
of the LED?

On page 81, "Build Your BeamBots,” you have
some great macro photography pictures. If they
had been annotated with part names and had
an included schematic, t would have been much
better. In my mind | can see little markings on
the pictures like "UL""U2" "Rl and "C4" in nice
contrasting colors. On page 85, you could have used
a real technical drawing of a TO-92. Take a look at:
fairchildsemi.com/ds/2N/2N3904.pdf. Itis right on

the first page. | hope (expect?) that any transistor

manufacturer would let you use their drawings if
you asked to.

Please keep up the good work. | will continue to
subscribe (evenif you don't take my suggestions
<sigh>). Even go monthly (insert an <evil grin>
here, because | think | have a grasp of how much
work that would be).

—L ouis Taber

Editor’s Note: Louis is right. Schematics are important
and we're starting to include more of them in the issues,
and online if we're tight on space. Be sure to check the
corresponding webpage to all projects and DIY articles
for extra information, possible corrections, and more
illustrations. Thanks, Louis!

On page 17 of Volume 07, the “Penny- [N

Powered LED” article implied there was
zinc on the outside of the dimes, when in fact there isn't

any zinc on the exterior surface of any U.5. coins — it's
all nickel. Zinc is too soft and reactive, but there is still

enough potential between the nickel and the copper to
make a battery. It would, however, work better with zinc.

In Volume 07 the “Home Molecular Genetics™ article
contained a few errors:

* The batteries shown in the “Gel Box" illustration on
page 66 should be shown connected in series, not in
parallel. The text does explain setting the batteries up in
series and should be followed.

* On page 67, in the “Prepare the DNA" section, the
amount of running buffer should read “75 pl (3 droplets).”

* In the “Stain the Gel” section (page 67), the dilution
ratio for 2.3% Methylene Blue should be 115:1.

* In the diagram on page 69, mineral oil only surrounds
the reaction tube; the PCR reaction mix inside the tube
is a water-based solution. See scg.ubc.ca/MAKE for a
full discussion of the project.

In the “Tips, Tricks, and Traps” section on page 74 of
the “Hack Your Plants” article in Volume 07, the fifth
bulleted item should express degrees in Fahrenheit, not
Celsius. The sentence should read: “Keep your scions
cool. ‘Dormant scion wood — stems from pear, apple,
peach, cherry, and other trees — is best stored between
30 and 38 degrees [Fahrenheit].”™

In Volume 07, page 92, the direction of rotation of the
pulleys is incorrect in the “Two-Can Stirling Engine”
article. A corrected PDF of the page is available for
download at makezine.com/images/07/p92new.pdf.
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———————— Barricelli’s Universe

And the evening and the morning were the fifth day...

M At 10:38 p.m. on March 3,1953,
ltalian-Norwegian mathematical biologist Nils Aall
Barricelll (1912-1993) inoculated a 5K digital universe
with random numbers generated by playing cards
drawn from a shuffled deck. A viral geneticist with a
background in physics, Barricelll was granted access
to the computer at the Institute for Advanced Study
(see Make, Volume 06, page 190) to investigate the
role of symbiosis in the origin of life.

“A series of numerical experiments are being
made with the aim of verifying the possibility of
an evolution similar to that of living organisms
taking place in an artificially created universe,” he
announced in the Electronic Computer Project’s
monthly progress report for March 1953,

These experiments were hosted by mathemati-
cian John von Neumann, who, after the success of
the Manhattan Project at Los Alamos, decided that
buillding a digital computer was next. “l am think-
ing about something much more important than
bombs,” he explained in 1946, " am thinking about
computers.” He was also thinking about self-repro-
ducing automata and the origins of life.

The Institute’s computer was used for meteo-
rological and other scientific problems during the
day and ran bomb calculations for "the AEC boys”
at night. Barricelll took whatever time was left. He
often operated alone, without engineers in atten-
dance. Though his log entries recorded the usual
problems ("Something is wrong with the building air
conditioner. One of the compressors seems to be
stuck and the smell of burning V-belts is in the air”),
he had an unusually high success rate, despite the
running battle between coding and engineering.
("Code error! Machine not guilty!” and "Dr. Barricelli
claims machine is wrong. Code is right.”) Often he
was still at work when the engineers showed up at
dawn. "Machine worked beautifully. Off!" is his last
entry in the early morning of May 31, 1953,

Barricelli's universe was designed to appear
unbounded to any of its inhabitants. "The universe
was cyclic with 512 generations ... and the code was
written so that various mutation norms could be
employed in selected regions of the universe,” he
explained. "Only 5 out of each 100 generations were
recorded during reconnaissance. Interesting phe-
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nomena were then reinvestigated in more detail”
These included symbiosis, iIncorporation of para-
sitic genes into their hosts, and fruitful crossing of
gene sequences, which suggested sex.

"But)” he reported in August 1953, "in no case has
the evolution ... led to higher and higher organisms.
Something is missing if one wants to explain the for-
mation of organs and faculties as complex as those
of living organisms. No matter how many mutations
we make, the numbers will always remain numbers.
They will never become living organisms!”

Two essential characteristics of real biology
were missing: environmental diversity and the
interplay between genotype and phenotype that
allows Darwinian evolution to advance. “In 1954,

“The distinction between an evolution
experiment performed by numbers
In @ computer or by nucleotides
In @ chemical laboratory is a rather
subtle one.”

new experiments were carried out,” he reported,
“by Iinterchanging the contents of major sectors
between three universes. The organisms survived
and adapted themselves to different environmental
conditions. One of the universes had particularly
unfavorable living conditions, and no organism had
been able to survive in that universe previously dur-
ing the experiment.” To make the leap from geno-
type to phenotype, he concluded, "we must give
the genes some material they may organize and
may eventually use, preferably of a kind which has
importance for their existence.”

Barricelli spent much of the remainder of his life
circulating among computer facilities in the United
States and Europe, seeking the CPU cycles his
numerical “symbio-organisms” needed to grow. "The
distinction between an evolution experiment per-
formed by numbers ina computer or by nuclecotides
in a chermnical laboratory is a rather subtle one,” he
noted in1962. He began to develop the functional
equivalent of a phenotype by interpreting moves in





















