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What’s the closest call
you had to catastrophe
during a build?

TER |

Kati

Herrenberg, Baden-
Wiirttemberg, Germany

(A Device of One’s Own)
Confirmed a component’s
voltage rating by adding
the magic smoke.

Twice, just to be sure.

ﬁ\ »

Ryan Cho

South San Francisco, California
(Foam Flingers]

Nearly lost an eye to

a rotary tool wheel
exploding. Always wear

eye protection.

Scott Stephenson
Santa Rosa, California

(The Lightest Whoop)
Forgetting to switch on
my R/C controller sent
my 450 helicopter build
into the ceiling, narrowly
missing my head.
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UNLEASH YOUR
INNER MAKER!

Whether you're 8 or 80, the Maker Shed offers an incredible
array of kits for learning about electronics, engineering,
design, and coding. So what are you waiting for?

Dive in and discover a whole new universe of possibilities!

ARDUINO
ELECTRONICS
STARTER PACK

Learn How to Make
Electronics That Interact
with the Physical World

« Skill level: Beginner to Advanced
* Some soldening required
= Computer required

The UDEH Soume Ele .
)'D’ﬂng Plators ctronics
1 ™ Mkha:‘ BS?!T:I'. 1 L Ardy|
Make: Arduino Electronics Starter Pack & = o R
Getting Started with Arduino, 4th Edition book e

Making Simple

RoBeTS

The Boxytone Synth Kit & Make: Electronic Making Simple Robots Starter Pack
Music From Scratch book with kit & Making Simple Robots book

s FREE SHIPPING on orders $50 & up with
= code MAKEKIT at makershed.com/kits Maker Shed




THE MAKER MOVEMENT: A TIMELINE

The Maker Movement is a global cultural shift
celebrating creativity, innovation, and hands-

on learning. Rooted in the DIY culture of the
mid-20th century, it gained momentum in the
early 2000s with the advent of digital fabrication
tools, open-source platforms, and collaborative
communities. From garage workshops to the
White House, from the first Maker Faire to a
pandemic-era PPE response, this timeline traces
the movement’s remarkable journey.

For this year’s opening of the East Bay Makers
Club in Berkeley, California (see page ), our
team put together a timeline of the Maker
Movement as a large poster for a wall in the new
makerspace. Credit to Gillian Mutti for the text
and Juliann Brown for the design.

Subscribe to our Substack newsletter to see
the full timeline at makezine.substack.com/p/
the-maker-movement-a-timeline.

Substack user Kacper responded: The timeline is
a good reminder that the maker movement never
actually needed permission from anyone. That's
the part | keep relearning the hard way: build the
thing first, then find out if it matters to someone
else. —Kacper Strzelczuk, Zambréw, Poland

FAMILY TRADITION

My father was a carpenter of Midwest and Ozark
culture. He taught me this technique [Yakisugi
charred wood finish, “Torch It,” Make: Volume 97]
without giving it a name. We used it for making
staffs and walking sticks. When used on green
saplings the fire hardened the outer layer but
sealed the inner sap to maintain flexibility. Like
quenching a katana.

Francis (Fran) Herin died peacefully at home on
May 27. He was 84 years old and a maker in his
own right. Those memories are more powerful
than ever. —Scott Herin, Wentzville, Missouri @

MAKE AMENDS

e In Make: Volume 97, the photos of Devising
Delight at Emerald City Comic Con, on the
cover and in “Inspirational Inflatables” (page]
EQ), are by Marshall Haque/Visual Shotz.

¢ |n our Toolbox review of Cytrence’s Kiwi+
(Volume 97, we labeled it a KYM
(kernel-based virtual machine) when in
fact it's a KVM (keyboard/video/mouse) for
headless Raspberry Pi projects. Enjoy the
corrected review on page T23]of this issue.

6 makezine.com



A Tale of Two Makerspaces

by Dale Dougherty, President of Make: Community

@ Pew Research poll shows that 60% of
American adults feel less happy today than
they were in the previous decade. The Surgeon
General has declared an epidemic of loneliness
and isolation. One researcher, Dr. Jean M. Twenge,
writes about “the rise of digital media and the fall
of everything else” and suggests that “Americans
are less happy due to fundamental shifts in how
they spend their leisure time.” We are spending
more time on devices and less time interacting
with people in the real world.

On the Fourth of July weekend, | was part
of a grand opening ceremony for the East Bay
Makers Club in Berkeley (pictured below). The
co-founders of this new community makerspace,
John Boiles and Joe Taylor, had been organizing
build nights in their homes, creating time
and space to build things together. Both have
engineering jobs in tech by day: John at OpenAl
and Joe at Lyft. Regardless of what they do for
work, they both enjoy building and making things.
John had reached out to me 15 years ago about
his beat-up Oldsmobile that he could control
remotely with his iPhone. Joe likes to refurbish
pinball machines and he’s working on a modular
pinball construction system.

The two of them expanded their build nights to
include friends, then decided to create a space
for the community. When OpenAl went public,
John was able to use some of his stock to provide
funding for this new makerspace. Addressing the
100 or so people that gathered that evening, John
said: “The East Bay Makers Club encourages
people to build things because building things is
awesome.” Judging from the enthusiasm of those
who showed up, | expect that many will want to
join this local community of makers.

Across the Bay in San Francisco, Humanmade
is a fairly impressive makerspace that opened
in a new location last year. Created by Ryan
Spurlock and other ex-TechShop employees,
Humanmade’s mission is to offer workforce
training and to incubate future hardware
businesses. In June, | attended the kickoff of
their 2026 hardware accelerator, a program that

Fhte
was funded through a grant from the State of ﬁ,@%‘o “%ﬁ
California.

Twelve individuals or teams presented the % ¥es
projects they were working on. They were °¢d¢(§° *‘
grateful to be accepted into the program and :i& o »
to learn from each other. They needed access %o Q.@,“o
to the makerspace to work on their hardware
prototypes. Few of these projects were based R
on Al; most tried to solve practical problems. ‘5.«3 Vot
One participant said it's daunting to be doing a RS
non-Al startup in San Francisco, where every 20
billboard is an advertisement for an Al company. %
Many were graduates of Stanford or UC Berkeley,
while others had worked in large companies and
believed it was time to do a startup of their own.

They were doing what they wanted to do.

This tale of two makerspaces, despite
uncertainty about the future and Al, shows that
we might be living, as Dickens wrote, in the best
of times and the worst of times. Makerspaces
are bringing people together to work on
meaningful projects and tap into the expertise
and enthusiasm of other makers. If these spaces
thrive, so will we.

Makers are active, engaged, optimistic — and
happy. “Aristotle believed that true happiness is
found in action,” said writer James McPherson in
a conversation with me. “It is not about comfort
but activity.” This issue of Make: is all about
action, perhaps in a different sense, with lots of
projects that are fun to build and get you outside,
together in real life, and off digital media. @

makerfaire.com 7
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MAKINGIT BIGWITH
TINY TREASURES

INSTAGRAM.COM/OFFICE.OF.COLLECTING

It all started when she was 12 and her aunt gave
her a pair of tiny dice. Now Jessica Oreck travels
the country to share her dice collection — and
over 50,000 other fascinating miniature items —
in a gorgeously transformed 42-foot trailer.
Oreck’s Office of Collecting and Design (OCD)
began in 2020 as an extension of her animation
studio in Las Vegas, where she’d worked as a
stop motion animator and prop builder. “Initially,
the museum was just going to be a luscious and
cozy prop library,” she says. But having spent
more than a decade at the American Museum
of Natural History, creating her own museum
was a natural next step. Her longest-running
! collection is of “unplayable” dice: too old to

roll in a Vegas casino due to chipped corners,
uneven pips, or poor balance. The collection now
has hundreds of the curious cubes, in assorted
sizes, colors, and unusual markings.
Oreck describes her collecting philosophy as
deeply intuitive. “The objects sometimes have
1 their own voice, certainly their own personality,”

she explains, “an ineffable weight that dictates
where they belong.” She’s drawn specifically to
what she calls the “residue of attention” — the
forgotten silt of other people’s lives, items that
drift to the bottom of the junk drawer across
generations.

Visitors to the traveling collection can explore
the treasures, assemble their own “flatlay” (a
photographic souvenir of personally curated
objects arranged just so), and even take a few
2 trinkets home from the gift shop.

&"’_:» Look for Jessica and her traveling museum
— near you. Can’t make a tour stop? Oreck’s
Treasure Club, Postcard Club, and Decoder Club
bring the magic directly to you. To browse the
collection, join a club, or find the tour schedule,
visit officeofcollecting.com. —Bob Knetzger

JET

Jessica Oreck, Bob Knetzger




MADE ON EARTH

F U T U R E S I G H T INSTAGRAM.COM/LULU_PAWTECH

At first glance, the helmet may look impossible
— like a piece of armor from a futuristic video
game, or the mark of a comic book superhero.
There are no visible eye slits, no tinted visor, no
obvious signs that suggest a human being could
see out of it at all. And yet, pseudonymous maker
Lulu Pawtech’s ingenuity has combined form and
function into something straight out of science
fiction.

The idea first arose when Pawtech was helping
his partner, Lulu Furs, design a head-mounting
system for her cosplay suit. “We started thinking
about how to get around the limitations of where
the eyes are usually positioned,” he recounted.
“The second half of the idea came from VR
headsets ... they have that passthrough mode
where the inside displays what the outside
cameras see. Those two ideas kind of clicked
together, and that's how the concept was born.”

After designing the helmet in SolidWorks,
Pawtech 3D printed its main structure in CF-
polycarbonate, while the smaller detailed parts
are SLA resin — red transparent for the glowing
bits (assisted by red backlights), and simple

10 makezine.com

white for everything else. Pawtech counts 177
printed parts in total, and the shell panels are
magnetically attached for easy maintenance or
a cool half-assembled look. Video passthrough
sight, meanwhile, is maintained by two cameras
mounted on the sides to provide stereo vision,
with screens inside for each eye, a 4-hour battery
life, and ventilation fans with moving shutters.
For Pawtech, the finished helmet is the
culmination of 4 months of from-scratch making.
“There were many moments during this project
when | genuinely had no idea what to do next,
because | needed to learn so many new things,”
he said. Even now he is dealing with issues
related to the helmet’s limited internal space.
And yet he wouldn't have it any other way. “I had
no background in engineering, programming,
machining, electronics, or anything,” he says.
“But if your whole life is just routine, you slowly
start to decline. You need to keep learning
something. Otherwise, you stop feeling
like a living person and start feeling like
a machine.”
—Marshall Piros

Lulu Pawtech



By any reasonable logic, a dead tree becomes
lumber, mulch, or firewood; perhaps a chair

or ship in skilled hands. When a live oak slowly
succumbed to fungal oak wilt in Steve Parker’s
yard in Austin, Texas, he decoded it — giving it a
voice and letting us “hear what's already there.”

His sprawling installation Funeral for a Tree,
housed at Austin’s Ivester Contemporary gallery,
is certainly more than the sum of its (many)
parts. Less a single object than a network of
interconnected machines translating physical
material into sound.

The labyrinthine assemblage has the hypnotic
quality of a dirge played by a Rube Goldberg
machine. Layered, instrumental, and kinetic,
the sculpture is built from the tree itself and a
collection of unlikely collaborators: salvaged

_ brass instruments, discarded shengs (a

~ Chinese mouth organ), plumbing hardware,
and strategically placed ventilators and CPAP
machines that let the piece breathe.

of Steve Parker

\
Y

artesy

-~ A servo-driven camshaft animates a tree branch
S to strike a wind chime in a hocket arrangement,

The project is packed with clever mechanisms.

STEVE-PARKER.NET/FUNERAL

in which a single melody is split between
alternating voices to create an offset, interlocking
sound. A bass drum serves as a visualization
system where sawdust and birdseed dance to
low-frequency playback, while Arduino-controlled
timing systems coordinate sound, motion, and
airflow from the varied medical devices that
breathe within the installation.

The centerpiece of the project is a series of
records or “wood cookies” sliced from the tree’s
trunk into cross-sections into which Parker CNC-
routed spiral grooves as if encoding audio on
vinyl. The discs spin on custom-built, wood-on-
wood turntables, needle included (in some cases,
a literal toothpick).

“Each slice is encoded with the sounds of
migratory birds that would have roosted in the
tree over its lifetime,” Parker explains. Yet these
aren’t archival recordings, but reconstructed bird
songs interpreted on the sheng by Taiwanese
virtuoso Jipo Yang. The tree doesn’t just
memorialize loss — it performs it. An EfsE
elegy, in memoriam and outside time. r};ﬁ
—Jennifer Blakeslee =l
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