




178 Part III Ñ Dr. Frankenstein, May We Proceed?

FIGURE12-1: The Video Octavox (For a more-detailed view in color, see this bookÕs 
companion Web site, www.wiley.com/go/extremetech.)

Powders and Dusts
Although much color shading can be done in the traditional way by using two different-colored
paints sprayed from different angles, colored powders can also be used for highlighting or hue
blending. Additionally, iridescent dusts of many hues are available for craft work and custom
paint mixing.

Micro sparkle is also now on the market. This is a laser-etched particulate nearly as fine as
dust, refracting light into the entire spectrum. All these powders and dusts can be added to
your instrumentÕs finish, as outlined later.

Pigments
Dry pigments in powdered form are available from art supply outlets. These are available in all
colors in both flat and metallic varieties. I keep a variety on hand for various art projects.
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179Chapter 12 — Finishing Techniques

Sparkle Dusts
These laser-etched micro flakes are available at craft stores. I like the smallest flakes. All come
with a shaker top, a handy dispersal mechanism. As mentioned, some are tinted a specific
shade so that you can go with a color complementary to your paint job, a nice effect in holo-
graphic sparkle.

Marking Control Titles
Wait a minute—just what was that button supposed to do?! After you’ve painted the instrument,
along with the scratched-up gray plastic also went all the original button titles. The Power but-
ton looks just like the Record button now. That’s inconvenient.

Control titles, or “legends,” can be marked on the new paint job in one of two main ways: using
pen and ink or rub-on transfers. Each works just fine. The difference is in the look.

Transfers
Transfers are available in differing fonts and sizes. Those made especially for electronics include
“roses” (radial degree graphics) for dial markers and are usually a little stronger than those made for
graphic artists. They also include ready-made words common to electronics panel legending: ON,
OFF, BEND, er, strike that last. But both styles will work for control legends (see Figure 12-2).

FIGURE 12-2: Transfer titles
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180 Part III — Dr. Frankenstein, May We Proceed?

The trick with transfers is in applying the final sealant—a clear gloss topcoat. Just remember
that too much wet gloss can float the transfers right off the panel you’ve rubbed them onto.
Several even, light coats are the answer here, as in all spray painting. More on this in a
moment.

Pen and Ink
I like the feel of pen and ink and keep various pens at the workbench, all in easy reach. Many
are exchangeable, but not the pens used for panel marking. Why? Because most of the “perma-
nent” pen inks will run like a river when the top sealant is sprayed over them. Really bad news.

There’s only one kind of marker I trust not to do this: a fiber-tipped liquid acrylic marker.
Instead of being solvent-based ink, the acrylic ink will not dissolve in the presence of “thinners,”
or solvents, the base of most clear sealants. Add to this the ultra-fine tips and all the highly
pigmented colors and you’ve got a real problem solver. Look for the fine-tipped “Painters”
markers by Hunt Corp., N.C.

Be sure to let the instrument’s paint dry thoroughly. When it’s dry, simply mark the control
titles as though you were writing a letter (see Figure 12-3, plus find more details in “The
Painting Process, Start to Finish,” later in this chapter).

Try to buy the entire set of pens and be sure to get the smallest tip size available.

FIGURE 12-3: Hand-inked titles
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Final Glosses
Clear spray-on glosses are the final coating to be applied to the instruments. These coats will
seal-in the powders or dusts you’ve applied as well as form a protective topcoat over any control
titles you’ve added to the design.

Look again for fast-drying, high-gloss sealants with “high solids” content if possible (high-solids
clear glosses need fewer coats to build up a thick finish).

Designing Your Own Paint Booth
Painting is actually quite easy as long as you’re prepared to do a good job. This comes down
once again to techniques and tools. Your paint booth can be rather simple and still fit the three
main requirements: bright lighting, workpiece accessibility, and fume exhaust. Note that this is
a workshop process, unless you don’t mind your bedroom changing colors as the weeks roll by.

Lights
Two-point lighting in the form of dual 100- to 150-watt spotlights will work fine. These can
be mounted in shades positioned to the right and left of the workpiece, a little above and in
front (see Figure 12-4). Clamp-on lights with reflectors work well too.

FIGURE 12-4: Simple painting setup for venting fumes

Exhaust fan in
window

Lights

Instrument on
lazy Susan
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182 Part III — Dr. Frankenstein, May We Proceed?

Lazy Susan
Talking about lazy Susans back in Chapter 7 was fun, but putting a lazy Susan to real work is
even better. The lazy Susan is the painting platform for your instrument. Being able to rotate the
turntable while you paint will make the job much easier than trying to walk around the piece as
you go. Position it at a good working height, as in Figure 12-4.

Exhaust
Exhausting the paint fumes out and away is important and is easily done. The simplest and least
expensive way to do this is to position the painting station near a window and use a window fan
(refer to Figure 12-4).

Be sure that you have good air flow-through (open a door or window on the opposite side of
the room), and use old sheets or taped-up newspaper to shield all surrounding areas. The win-
dow fan on its highest setting will do a great job of keeping the air at the lazy Susan refreshed,
but there will still be overspray to deal with.

If you do a lot of painting, you might want to invest in a filtered booth, homemade or pre-
assembled. But for the occasional paint job, the easy setup and teardown of the window fan 
system can’t be beat.

Note that in theory, the electric sparks produced by a motor’s brushes are enough to trigger a
fire within a volatile environment. In a unventilated room full of dense paint fumes, this might
just happen! However, in my experience of venting fumes via a room’s crosscurrent through the
use of a window fan, I’ve never experienced such a flashback fire (or “explosion,” as the warnings
are usually termed). In fact, I’ve seen frequently operated paint booths designed around a large
window fan situated right next to the painting platform (see Appendix B). Nonetheless, my
advice is to keep the fan a few feet away from the spray area. If it seems as though fumes are
accumulating, seek a better ventilation scheme and take a break to let the air clear.

Want to go deeper? Small, high-velocity, brushless fans are available inexpensively through sur-
plus dealers. A matrix of 16 (4 × 4) of these fans situated in an open window will eliminate any
concerns over conventional fan electronics. However, no matter what your painting setup is, be
sure to always keep a fire extinguisher close at hand, both at your paint area and your work-
bench. And never allow paint fumes to grow thick around any potential source of combustion.

Mask Up!
Be sure to always wear a mask made for spray paint while painting and until the air completely
clears. Many styles are available; different manufacturers use different materials. I prefer the
dual-respirator style. Just be sure that the mask is rated for spray paint and that you change 
filters as recommended in the mask’s instructions.
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The Painting Process, from Start to Finish
Here’s the road to success for painting, step by step. Tempted to skip a few steps? Don’t! All are
important for a good job.

1. Prepare your drilled-out instrument case by washing the plastic to be painted with warm,
soapy water. Rinse thoroughly and dry completely.

Either remove or mask with masking tape any sections not to be painted, including
power or output/headphone jacks.

2. Prepare the painting area as outlined previously and have all paints shaken and ready
nearby.

3. Place the workpiece on small wooden blocks atop the lazy Susan.

Saw a long, square, 1⁄2" diameter wooden dowel into short sections and keep these on
hand near your painting area.

4. If the instrument is to go through a vast color change (say, the original plastic is green
and you want to paint it red), you’ll need a white undercoat to make the new color true
and radiant. If you’re staying in the same color area, you might not need a white primer
coat. For this example I’m assuming that a white coat is needed. Grab your well-shaken
can of flat-white spray paint.

5. With lights and fan on, turn the lazy Susan so that one side of the instrument faces you.

6. Now, this is important. Your sweeps of the spray paint can, along with actual spraying,
must begin before the workpiece and end after the workpiece. This will result in overspray
at both the beginning and end of each stroke (see Figure 12-5).

FIGURE 12-5: Begin paint spray before the instrument; end after.

Overspraying like this keeps the painting process smooth and as sputter free as possible
(sputtering usually occurs the moment you depress or release the spray head).

Instrument

Begin spray
stroke

End spray
stroke
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7. With the first side of the workpiece facing you, push the spray head of the flat-white
paint can and begin to spray paint off to one side of the workpiece, missing it completely.
With the paint still spraying, and while you’re keeping the spray head about 10 inches
away from the plastic, sweep the spray across the workpiece in a smooth line to the other
side until you’re once again completely missing the target. (Each sweep should take no
longer than a second or two—be smooth and somewhat quick.) At the end of the sweep,
you can release the spray head and stop the spray.

8. Repeat this spraying technique, back and forth, up and down the instrument in tight
parallel rows, incrementally, until the areas facing you have a light, even dusting of paint.
You’re not going for a solid-white coating yet. Just a dusting, a white haze at best.

9. Using the lazy Susan, rotate the workpiece to the next side and once again paint by over-
spraying in long, smooth sweeps. Repeat until the first side is facing you again.

10. Now the workpiece should have a light, hazy coat of white paint on it. Not a solid white
yet. You probably painted too thickly if it looks at all solid white. And you certainly
painted too thickly if you caused the paint to run anywhere. You’re looking for misty, but
even, coverage at the end of this first coat of flat-white primer. Let it dry completely
before you proceed to the next step.

11. When the paint is thoroughly dry, repeat the whole process with more white paint. This
time, when the first side comes around again you should be getting closer to a solid-
looking flat white. Let it dry once again and, if the flat white is not yet solid, repeat the
process, applying one more very light coating of paint.

So much for the primer. Now for the fun parts!

1. Grab the well-shaken topcoat color (red, in my example) and repeat exactly the painting
process of the previous steps, with overstrokes and very light coats being the key to success
here. Again, three light and hazy coats of red paint, without their looking like a solid
color until the last is applied, is what you’re after. Light coats will eliminate drips and
runs, exactly what you’re trying to avoid.

2. If you don’t intend to add dusts or control legends, skip right ahead to Step 3. But if you
do want to add these:

a.To add pigmented dusts or sparkles to the paint job, turn off the fan and hold a
small amount of the dust about two or three feet above the instrument before the
last paint coat has completely dried. Sprinkle the dust or sparkle sparingly, sweep-
ing your hand around in the air above the instrument. This should help disperse
the material evenly. Remember that pigmented dusts will show up much better on
light-colored backgrounds! Sparkles work fine on all colors.

b.To add control legends (by ink or with transfers), you must let the paint dry com-
pletely, which might take a few days, even with “fast dry” paints. Okay. You can
push this schedule. But give the paint as much time to dry (and cure) as you can
afford. If not, the transfers will distort the paint, and pen nibs will catch and drag
on the painted surface, also distorting the paint. Allow the acrylic paint from your
pens to dry thoroughly before the next step.
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3. If you didn’t add dusts or titles to your painted instrument, you don’t really need a final
sealant coat (even though a clear topcoat can make the main red coat look more vibrant).
If you did apply dusts or sparkle, a clear topcoat is mandatory both for looks and its
function as a sealant. The clear gloss will increase the sparkle’s radiance tenfold and will
seal the inks with a nice protective coating.

Apply the clear sealer just as you did the paints, one very thin coat at a time, until a nice
and even gloss is achieved. Let it dry very thoroughly before even thinking of handling.

Important Dos and Don’ts
The most important don’t of spray painting? Don’t pause in midstroke. You’ll immediately spray
too much, and an ugly run will appear. Keep the spray can moving at all times. And resist the
temptation to rush things. Applying slow, light, even coats is the key.

And do use either a heat gun or a small forced-air space heater to speed drying, especially if
you’ve painted in a high humidity environment. A heat gun can drive the haze out of wet paint
that sometimes occurs in clear coats if applied on humid days. As with the spray can, keep the
hot air of a heat gun moving all the time. Directing the gun’s airflow at a single spot on the
newly painted instrument can distort the paint, the plastic, or both.

You can also use a forced-air space heater to speed drying. Position the painted workpiece in front
of the heater at a distance from which gentle, warm air blows over the paint (see Figure 12-6).

FIGURE 12-6: Positioning a small forced-air heater to speed paint drying

Hot air is not needed. Again, positioning the workpiece too close to the heater can distort
paint or deform plastic.

Hardening and Handling
As mentioned, fast-drying paints dry to the touch rather quickly. But for them to fully harden
and cure takes much longer, usually days. Be sure to let this time elapse before handling the
workpiece or you’ll end up with fingerprints on the finish, and the paints will bulge where you
tighten the component hardware.

17_588877 ch12.qxd  7/19/05  9:15 PM  Page 185



186 Part III — Dr. Frankenstein, May We Proceed?

When the paint is fully dried (test paint for hardness with a fingernail in a spot that will be
hidden by a component, such as the edge of an empty switch hole), you can proceed to mount
your components and begin the soldering process. However, all post-painting bench work must
now be done on a folded pad of deep-nap terry cloth (or another firm but very soft surface).
You’ve put a lot of time and effort in the finish. A soft work surface will go a long way toward
protecting the paint job.

Fixing Those Painting Mistakes
Drips and sags occur when paint is sprayed on too thickly. Fixing these mishaps is no fun at all.
The best solution here is to be very cautious with your painting and always err on the side of
too little rather than too much paint. Still, drips happen. There are a couple ways to get around
this mess.

Sand It Out
Let the drip dry, sand it out, and start that coat again. I know. No one wants to do that. But
that’s how it’s done.

Use a medium-grit sandpaper and be prepared to toss it out as you go, because the paper will
quickly become clogged with paint. Last, use a fine-grit sandpaper to smooth the bad spot as
well as possible.

Hide It!
Sneaky, but hiding a drip or other small paint flaw is often a good alternative, especially if the
flaw is on a final (and beautiful) coat and you don’t want to have to paint the entire instrument
again.

What would be large enough to hide the flaw? Can you mount another switch there? A body-
contact? A pilot lamp? A pot? How about a nameplate? Even a dummy bolt with a chrome
head looks better than a paint drip. Only you will know it holds in place nothing more than
your instrument’s dignity.

Not done yet. Whenever there are enough of any unwanted things in the world, no matter what
they are, someone always seems to come to the rescue. There are so many unwanted holes, it
turns out, that industry has stepped in to, well, fill them all. Or at least as many as possible.

Look for these snap-in, chrome or plastic mini hubcaps in the nuts-and-bolts section of your
major hardware store. You’ll probably have to widen the hole a bit with your hand bore to get
the next-size-up hole cap to fit.
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Adding Control Ornamentation
This is a fantastic area to explore if you enjoy “theater” or further extending an instrument’s
personality visually. I collect all kinds of unusual items to incorporate into instruments. Wire in
all colors and sizes, antique pilot lamps and knobs, vintage switches and other components
from electronics’ classic era of deco style with glass, brass, and colored Bakelite trappings 
(see Figure 12-7).

FIGURE 12-7: Odd component collection, including a radioactive doorbell button, at upper right

But also I incorporate many nonelectronics-industry pieces into instruments, such as prosthetic
human glass eyes and antique German Bauhaus–era black glass buttons. I collect many antique
buttons, especially stained shell varieties (see Figure 12-8).

Read on.
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FIGURE 12-8: Vintage clothing buttons for transforming 
plastic buttons on instruments

Body-Contact Variations
In the project section, you’ll be using commonly available turned brass balls with a hole about
halfway through (blind hole), threaded for a small bolt and available in lamp supply sections of
well-stocked hardware stores, or online (www.customlamp.com, for example). Although these
are efficient, there are more interesting ways to go.

First stop is the drawer-pull (knob) section of the “home improvement” store (we all improve
our homes by spending too much for simple hardware, don’t we?). Metal knobs of all kinds can
be found, most of which are ready for body-contact usage. There are pulls shaped like twigs,
shells, insects, leaves, and far more. Of course there are the more usual knobs—orbs, flat discs,
and “mushroom” shapes in all sizes.
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They all fasten to your instrument with a bolt or two. You can thread the bolt through the eye-
let of an electrical terminal before threading it into the knob, thereby providing a ready solder
point. Or just solder the eyelet to your body-contact wire first and then thread the knob bolt
through (see Figure 12-9).

FIGURE 12-9: Wire–to–body-contact

When you buy your knobs, be sure to also buy shorter bolts (such as 1⁄2" long) because the sup-
plied bolts will be too long. They were meant to pass through a door, after all.

If you have a bolt cutter (a pliers-like device), you can cut the supplied bolts down to size. Be sure
to thread a nut onto the bolt before cutting so that you can twist it off over the cut, reshaping
the bent threads there (see Figure 12-10).

FIGURE 12-10: Put a nut on the bolt you’re cutting and unscrew
after you’re done.

This is a good idea even if you’re using a hacksaw to cut bolts because threads are always 
damaged.

Using knobs as body-contacts is not as straightforward as it may appear. Some knobs are coated
with an antitarnish coating. Usually these are brass, bronze, pewter, or copper looking. The
coating does not conduct electricity well at all, making these useless for circuit-bending. On the
other hand, bright chrome is almost always uncoated. The rule of thumb here: If the contacts
don’t seem to be sensitive, they might be clear coated. Try a bright chrome style.

Looking at the Species Device, a sample-based body-contact instrument, you’ll see drawer
pulls as body-contacts (see Figure 12-11).

Nut Cut

Body-contact with threaded hole

Wire with eyelet

Bolt
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FIGURE 12-11: The Species Device’s many body-contacts

Every knob is wired to the circuit, all 13 of those you see.

Simpler still are decorative bolts. These are bolts whose heads are not hex, Phillips, or slotted.
Most common at the hardware store are “carriage bolts” with plain, domed heads. But there are
many decorative bolts available, especially in surplus, in head sizes from 1⁄4" to several inches
across. Again, simply insert the threaded shaft into the hole and fasten with a nut from behind
with your electrical eyelet slipped on first.

Hand tools are available for “tapping” holes—milling out threads in the sides of a hole you’ve
previously drilled so that a bolt can then be threaded into the hole. This way, any drillable metal
object can be used as a body-contact. Certain abstract jewelry, for example, will lend itself to
this technique.

Finally, metal plates can be used as body-contacts. Because getting a plate hot enough to solder
to is difficult (it’s possible, but often there’s too much metal to heat up enough for a good solder
joint to be made), you can affix the plate to the instrument with small bolts, such as a guitar
pick guard is affixed, and use one of these bolts to hold the electrical eyelet as before (see
Figure 12-12).

Again, plates of differing types are available in the knob section of the well-supplied hardware
store.
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FIGURE 12-18: Back lighting a glass eye with LEDs glued 
in place

FIGURE 12-19: Illuminating a “sleepy” doll eye
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Hole drilled for LED
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