AN INTRODUCTION TO CIRCUIT BENDING
By Tom Bugs (tom@knowledgeofbugs.co.uk)

SAFETY 1st

1 — Electricity wants to zap you, so beware. Circuit Bending should only be
attempted on devices running off batteries. NEVER try anything that plugs into
the mains, even through an adaptor.

2 — Some tools can and will damage you unless you're careful — gouging
holes in your hands, spitting gunk in your eyes. Work safely and wear eye /
hand / body protection.

These things are YOUR responsibility. Observe these rules ALWAYS.

STARTING OUT
- Clear a space to work on.
Get a good light source — its very important to be able to see clearly
what you're soldering otherwise you’ll mess things up. A ‘daylight’ bulb
is good for this.

TOOLS

A minimal investment in a selection of tools is pretty much essential. You will
have to have most of these tools to do circuit bending, while a few of them will
just make the task so much easier.

- Soldering Iron — you don’t need
anything particularly fancy here, but the
important thing is the skill of soldering
(as discussed later). Get a stand for the
iron to sit in while not in use. The stand
should have a little sponge in it to clean
the tip of the iron — this should be
dampened with a little water.

Solder

De-solder pump — a vacuum tube to suck up solder. Used either to
remove components or to remedy soldering mistakes.

Pliers — small ones will be most suitable as you'll be working with small
parts.

Wire Strippers — makes stripping the ends of wires so much easier than
using your teeth...

Drill — to make holes for all the switches you're going to add. A cordless
electric drill is highly recommended.

Drill bits — get a selection of HSS drill bits. The most used sizes are
about 5mm to 7mm (in 0.5mm increments).

Screw drivers — miniature ones and bigger ones. Flathead and Phillips.
Get a selection

Spanners
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COMPONENTS
Wire — for hooking up your components to the device. Get stranded
wire (more flexible than solid core wire) and get some that is a small
diameter (7/0.2 or smaller)
Switches — there are many types of switches
available. The most suitable for circuit
bending are miniature toggle switches. You'll
generally want Single Pole Double Throw
(SPDT) switches (which can also do the job
of a Single Pole Single Throw (SPST)
switch), but Double Pole switches may also come in handy. You'll also
find these switches with Centre Off which means that if the toggle is in
the central position then neither connection is made.
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Buttons — you can use buttons instead
of switches, but they may not show
their status (on or off) as clearly as
switches. For momentary connections
though they are very useful. You can
get Normally Off (while the button is
pressed a connection is made) or
Normally On (while the button is
pressed a connection is broken).
Normally Off will be used most in circuit bending, though Normally On
buttons are great for providing an emergency reset for the device..
Body Contacts — short metal screws are ideal for body contacts
Variable Resistors / Potentiometers — give a
variable element to a circuit, once a suitable
position is found within the circuit.
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Light Sensors / Light Dependent Resistors
(LDRs) — a variable resistor that varies
dependent on the amount of light falling on it.
ORP12 LDRs are chunky and look great, but
aren’t as readily available as the smaller ones.
Jack Socket — many devices will only have an
internal speaker. Its difficult to mic up such a
device so an output socket is one of the first
things to add. The standard types are ¥4’ Jack
(like a guitar cable), 3.5mm Jack (like walkman
headphones) and Phono (like your hifi). They
all work the same so add whichever one is
most suitable. You must work out which part of
the socket connects to which part of the circuit,
S0 an open socket is advised and allows you to
identify connections correctly. More details
later on on how to connect things...

Other components you will see inside the device:
Resistors

-

Preset Potentiometers — a small scale variable resistor

Capacitors

| I |
Integrated Circuits (ICs) — either chips or black blobs. The black blobs

are built onto the circuit board and are somewhat susceptible to
damage by soldering irons. Traditional chips are MUCH easier to deal
with.

=

You can use the internet to find more information about the roles of all these
components — just search.
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WHAT TO BEND

There are so many possible devices that can be modified. In general, though,
older devices seem to work better — this is probably due to the technologies
having improved over recent years. Many new devices are super complex and
highly miniaturized, so don’t take well to bending. But that’'s not to say you
shouldn’t try things out.

The classic bending devices are the Texas Instruments (TI) Speak and Spell /
Maths / Read range of kiddies educational toys. Speak’n’Spells turn up
regularly at car boot sales or on Ebay, but have become somewhat overpriced
due to the popularity of circuit bending. The other Tl toys are slightly more
rare, but are equally wonderful to play with.

Many decent music devices such as drum machines can be modified, but you
are advised to try things out on cheap devices before trying it on your
favourite and valuable TR-808... It is amazing how resilient devices are.
Working at low voltages (battery power) its unlikely that you'll blow up your
device by connecting the wrong points together, but it may happen. Most
problems will occur from bad soldering technique.

SOLDERING
Its not too hard but it will require a bit of practice. The things to watch out for
are:
1. You must be quick — the soldering iron is damn hot and may Kkill
components (especially ICs) if used for too long.
2. You must be accurate — there is a risk of solder spreading to the wrong
areas, joining things that shouldn’t be joined.
So practice soldering on something else (for example an already broken
device etc) until you are confident to do the job quickly and accurately. A
decent lamp will help you see how things are going.
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WHERE TO GET COMPONENTS, TOOLS, etc.
Its always worthwhile keeping your eyes open wherever you go for things that
may be useful — things turn up in the strangest of places....

R.E.Pitt, Bath Buildings, Bristol — good for switches (cheaper than Maplin)
and such things. Funny little place.

Rapid Electronics — www.rapidelectronics.co.uk — online mail order. Very
good prices and holds everything you could need. Delivery on small orders
(under £25) is only about £3 or its free for bigger orders, and its next day as
standard. Highly recommended.

Maplin — well, they have most things you’ll need, but they kind of have a
stench of wrongness about them... Their momentary buttons are, however,
better than ones you'll get elsewhere.

Poundstores — you'll always find a load of cheap (and perfectly functional)
tools at your local poundstore.

EBay — browse for just about anything... toys to circuit bend, components,
tools, etc...

Car Boot Sales - MECCA!

Charity Shops

Streets — things chucked out can be a great source of components such as
switches etc. Reuse.

ONLINE RESOURCES

www.knowledgeofbugs.co.uk/bugbrand - some info and many pics / sounds.
The place to start.?.!.

Reed Ghazala — www.anti-theory.com — the daddy of circuit bending. Lots of
info and some diagrams showing how to bend some of the Speak’n'.... range.
John Hollis - www.hollis.co.uk/john/bent - plenty of good information.
www.oscillateur.com — wiring diagrams for Speak’n’Spell bending.
www.google.com — search for whatever info you need — there’s a lot out there.

There are loads of other sites which have info about electronics, soldering,
etc, etc. Just search.
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