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Lock It Down!

Stop the Surveillance with Private-By-Design DIY Projects:
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Private, No-Cloud IoT Server | Safe Smart Home Automation

Fix Our Planet: Electrify
Your Heat, Roof, and Ride

Get Lost in St. Louis’ Crazy
City Museum
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Build a Big Little Library
Easy E-Bike Conversion
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PROJECTS: Arcade Briefcase

The
Negotiator

Written and photographed by Tyler Capps

TYLER CAPPS is a freelance illustrator and designer (cappslock.com) in Asheville,
North Carolina. He recently shifted his focus to woodworking and electronics to pursue
building unique, finely crafted retro gaming devices at endbosscustoms.com.
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TIME REQUIRED: |40 Hours
DIFFICULTY:|Moderate
COST: $400-$600

MATERIALS
» Raspberry Pi 3B+ single board computer

» microSD card, 64GB

» Power cable, Micro-USB

» USB extenders, 6" (2)

» LCD screen, 15.6"

» LCD controller board with 12V 1A power supply
» Power supply, 12V 1A for LCD controller

» HDMI cable, short

» Stereo speakers, desktop PC type

» Speaker grill cloth

» Extension cord, 3 plug

» Power switch, arcade cabinet

» Wire disconnects, 14—16 gauge, female (5)
» Power cord, IEC C13

» Arcade controller parts: joysticks, buttons,
controller boards, and wiring

» Boards, pine

» Plywood, birch

» Plywood sheets, birch, ultra-thin
» Pre-stain conditioner
» Red oak stain

» Spray lacquer

» Spray adhesive

» Hinges (2)

» Latches (2)

» Lid support hinge

» Rubber feet (4—8)

» Various screws (lots)

TOOLS

» Screwdriver

» Hand drill

» Soldering iron

» Wire strippers

» Heat-shrink tubing

» Heat gun

» Electrical tape

» Hot glue gun

» 3D printer

» Computer with CAD software | used Tinkercad.
» Thickness planer

» Saws: table saw, band saw, and handsaw

» Drill press with Forstner and other
miscellaneous bits

» Sanders: belt and random orbital
» Sandpapers, 80—220 grit

» Laser cutter

» Orange Clean cleaner/degreaser
» Paint brushes, foam

» Rags

Carry this fully
functional arcade
machine anywhere
in its integrated,
foldable case

Not long ago my brother asked me to help
him convert a glass coffee table into a cocktail
arcade machine. | was already familiar with
RetroArch and emulation in general, but this was
the first time | worked with a Raspberry Pi. It was
so easy to set up, and so much smaller than |
expected, that | thought to myself, “I could do more
with this.” That build was pretty simple, but it gave
me an itch | could not resist. | resolved to build a
system into a disused suitcase that could be folded
up and carried.

| kept an eye out for an appropriate folding case,
but after a couple of weeks of looking | was at a
dead end. Every box | came across was too small,
too big, too shabby, too expensive, too thick, too
thin, and so on. | realized | would probably just
have to make it myself. Thinking more about it and
drawing out a design in my head, | found myself
with a list of design requirements:
¢ Foldable
¢ Light enough to carry
¢ Small enough to move easily
¢ Big enough to be functional
¢ Well-made and well-finished wood

construction

This was becoming a pretty ambitious project
given that | had no tools of my own, no experience
working with wood, and only a passing knowledge
of electronics. Fortunately there happened to be
an amazing makerspace really close to me called
Reforge Charleston (reforge.io). After joining, and
with guidance from a few of the members (and
a lot of YouTube videos), | taught myself basic
woodworking, how to use the 3D printers, laser
cutters, CNC machines, and everything else |
would need to make my arcade box. Here are the
main elements of what it entailed.
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1. | used the measurements of the arcade
controller parts | had selected to design the layout
of my buttons and joysticks in Adobe Photshop and
Illustrator (Figures €Y and ). The layout out of
these controls, accounting for speakers and space
for the other electronics, gave me the dimensions
of the box | needed to make — 21"x11%"x5%".

2. | made the box using pine boards from Lowe's
(Figure @). | constructed the frame first, then ran
it through a table saw to cut it into two pieces to
make the base and lid of my box.

3. I glued in the top and bottom boards; once dry, |
sanded it all from 80 grit to 220 grit (Figure ).

4. | used a pre-stain conditioner, red oak stain,
and many layers of spray lacquer to finish the box
(Figure @). | know many woodworkers frown on
using stain, but | opted for it because | wanted to
keep costs down and also | didn’t yet trust myself
not to ruin perfectly good walnut.

5. Using the layout designs | had created in
[llustrator, | laser-cut the control face from birch
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plywood with all the holes needed for speakers,
buttons, and joysticks. | used the same process to
cut the board | would use to mount the screen.

| went back to Illustrator and designed the
overlays for the control and screen boards, as
well as the Pac-Man-inspired dust covers for the
joysticks. | laser-cut all these overlay pieces from
ultra-thin birch sheets, then | used spray adhesive
to secure them over the plywood faces. All the
plywood was pre-sanded, so | coated them in many
layers of spray lacquer and called them done

(Figure @).

6. I'm familiar with gadgets and electronics and
games, but I'm no coder. That being the case, |
used RetroPie which is open-source software
specifically for the playing of retro games on

the Raspberry Pi. All that was needed was to
download a RetroPie image of my choice, flash it
to a microSD card using Etcher or other flashing
software, plug it into the Pi, and boot it up.

7. | wanted to reserve two USB ports to be
accessible from the exterior of the box so | ordered
two USB extension cables and took measurements
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of the female ends. | used these measurements to
custom design a pass-through piece in Tinkercad
that would allow me to attach the USB cables from
the interior and look nice and flush on the exterior
(Figure @). | got the right fit with my second
3D-printed iteration.

8. The controls were all very plug and play. All |
had to do was wire each button and joystick to its
corresponding plug on the controller board and
plug the board into the Pi via USB (Figure @)).
Then | configured the controls in RetroPie and
everything worked smoothly.

9. The display is a salvaged 15.6" LCD screen from
an old disused laptop (Figure @). | looked up the

model number on eBay and found an appropriate
LCD controller board. This would allow me to
connect the screen (and repurposed speakers) to
the Pivia a short HDMI cable.

10. For my sound solution, | repurposed some old
desktop PC speakers. Breaking the speakers out
of their casing required the use of a vise. However,
once | got the speakers and electronics out | made
the mistake of moving things around too much.




Wires that weren’t supposed to move were jostled
and inevitably broke. This required a lot of tiny
resoldering and spiteful amounts of hot glue to
remedy (Figure @).

11. The speakers sit in the base of the box, facing
upward. | designed (again using Tinkercad) and 3D
printed a pair of lifts to which the speakers could
mount (Figure (). These allowed the speakers to
be attached to the base, but be almost perfectly
flush with the control face when it was laid into
place over the top of the speakers.

12. To power all this, | wired the head of a 3-plug
extension cord to an arcade power switch that
passed through the back of the box and attached
to a wall outlet via a standard PC power cable. The
LCD controller board required a 12V, 1A power
supply and | easily found one at a thrift store, but |
had to modify it to fit inside the case (Figure (®).

13. All the parts were done, all components tested
and working. All that was left was to assemble the
box. In the final stretch | found that the lid would
not close over the joysticks as | had intended. | had
already lowered the joysticks as far as | could with
spacers and | found that no matter what angle | set
the screen at, it would not close. | tried unscrewing
the joystick ball tops from their posts and, voila,
the lid closed. There were mere millimeters of
space between the screen and the bare posts, but
this was enough for them to never touch.

| hadn’t yet decided on a handle for the box so
my solution was to add posts to the front of the box
that the ball tops could attach to and be used as a
carry handle. | did this without knowing if it would
be a good idea because it was my only real option
at this point. To my surprise it was ergonomic and
quite comfortable to carry this way (Figure (D).

| could not be more satisfied with the end result
of my build. It works exactly as | had hoped and
has already seen many rounds of Street Fighter 2.
0dd as it may sound, the process of making this
arcade case was a revelation. It was one of my first
real projects and completing it was among the
most rewarding experiences of my life. It gave me
a new direction, new ideas, and new goals to strive
for. The learning, problem solving, designing, and
working in the shop felt intuitive and gave me a

sense of being at home, which is a rare thing
for me. | feel made to make and | can’t wait to
make more. @
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The Charles Platt Collection

Learn electronics and more with bestselling Make: books
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Make: Electronics
Make: More Electronics
g Encyclopedia of Electronic Components Vol. 1, 2, and 3
=] Make: Tools

Easy Electronics
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CHARLES PLATT is the author of Make: Electronics, an
introductory guide for all ages, its sequel Make: More
Electronics, and the 3-volume Encyclopedia of Electronic
Components. His new book, Make: Tools, is available now at
makershed.com/platt and other fine retailers
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Make: is the premier magazine for makers,
DIY enthusiasts, hackers, and tinkerers

OVER 120 PAGES OF:
Full project tutorials and skill builders, from electronics
and robots to 3D fabrication and woodworking « Maker profiles
and interviews * Detailed photos and diagrams to help your builds
* Project inspiration « and more!

Subscribe to Make: at makezine.com/go/subscribe
Join Make: Community to access the digital magazine at make.co
Make: Community members and print subscribers have access
online and in the iOS and Android apps.



