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[ You Hear A GHosTey QWAL FRom Mags
OVER A DRUMBEAT OF SToMPING ROBoTS...
B AND THEN A Sounp You CAN'T EVEN Beain
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For over 4O Years PEOPLE Have TURNED
UNWANTED THRIFTSTORE ToYs INTO

ONE -or -4 - K|ND MUSICAL INSTRUMENTS
THAT MAKE SounDs LIKE THESE.
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WC\KCWT 15ENDINGDDIS THE ART OF EXPERIMENTING
WITH THE ELECTRICAL CONNECTIONS IN EVERYDAY
DEVICES To MAKE BRAND NEW KINDS (F

MUSICAL | NSTRUMENTS. ,

Kwow NOTHING ABOUT 'ELELT/zoMcs?NO PKDBLEM ” \

THATS THE é-em dF CIRUIT BENDING:
AFTER Yoy KknNow A FEW TRickS, THE PROCESS 1S

MORE EXPERIMENTATION & CREATIVITY THAN
RBEING AN ELECTRICAL ENGIMEER.

OF course, MANY ELECTRICAL ENGINEERS
G oT THEIR START WiTit CIRUNIT BENPING PROJECTS |




CIRCUNT BENT INSTRUMENTS Two BIG RULES Fog

CAN BE MADE WITH ALL SORTS jA
OF CRAZY DESIONS! /=)
\

ClRculT BRENT INSTRUMENTS HAVE WITH ClRewiT BENDING

CONTRIPRUTED TO THE WNIQUE SOUNDS

OtFNM:NYNI’;AMO\AS MUSICIANS i 6ATTER\ES ONLY’ Dont cireuit bend
CLWDI : == ‘ o
ﬂWﬂ'H/\('V‘(] that PW‘jS ‘nto thae WO\ﬁe i;‘ v
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MlKE PATTON This enfures Hhaak You are nof exposed 4o
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KADMHEIA\DI‘A\?HE)( Twl,u Biuwr > Jamje/ous veltages [rke +ha voltages rinside
©° Iy DEVO J+he outlets in your houge  Even vhe
° B)“‘fé Petee Gasriel S batties shouwld be small ! Dont cireedt
bend owu/i-h/mf wita jr‘eo'c‘or Hran 6\/19 +te,
atteres.
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REM New  Sweenore 4 LEARN How To USE A §
oLDERIN
NA\LS (CMC»IC out videos on Ym“[gbe,[§ON jAFELT

S Tue Cuemicat ProTHers
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’+cg> of shaft which are made of metal and gek
hot e/Vwmglq To bun yoy ‘QEAL L,MJ, KEAL Fast.

o Male Sure +o VL‘“} it in oll‘rfc/rh/ o the wall (;of AFO_M)
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?eu\'\«red in the mus(cd Score

Me and You and Everyons We Ll

)] \C<L(> it in the stand G5 Sson A4S you V\"“) & oin.

o AVOID brea‘fh(nﬁ in  smoke t’y w0f|o|'n7 near ap op " id
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’\//:Q: QSN

W A solder exhaust fan with a £liref,



THE CAS lo SK’l ALTHOMGH THE DEFAULT

RATHER CHEESY, THE (ASio
ORIGINALLY SoLD As A ToY v |85  USED I'N soNGS BY FATBOY  §LIM, BEC(K, AUTECHLE,
?cl;ISHEAD, BLOODHOUND 6ANG,

VIN, moabus, o, BAILLAN %
/‘ EVEN FoR AN ENTIRE ALBUM  BY MounT EERIE ru'.f(“ counds
AT S — = that can
/
( ///fr R FF ==
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SOUNDS ARE
Sk-1 HAS BEeN

===
=0 ITITEIN be pitch shifte)
N — =0 23 =\ \with keybogrd _
————— B e Keys wiith makes it
——— £l B B\ \ e cheopest sampie
%\@h- ;; l.f B2 ;—.ﬁ :‘ EVER mave .}
32 KEYST 9 bwitem |
. uIH"‘m 50 | ' ' . : ' —
WHILE nvo oo unds| 11 drum patterns ! Jvper portable tooll/
NGER | o g
ARoYy D THE Wzgﬁ?’l):é‘got}, THIS KEYBOARD HAS REMAINED RELEVANT T» MUSICIANS
To cireuir BEND YSE 1T 1S one oF THE EASIEST § MOST REWARDING KEYBOARDS

WHICKH ¢ WHY WE witlL BE LOOKING AT 1T IN THIS 2 ne/
HOW To fiND A CASIO Skk-)-

KEEP AN EYE oUT AT THRIFT SToRES ?Ro:l]P'
»

AND GARAGE sALES!
IF You'RE SET 0N GETTING

A CAslo Sk-1|, TRY RADIOSHACK'S
VERSION CALLED THE

“REALISTIC coNceRTMATE 500"

ALTERNATIVELY,
. Nou  CAN SgARLH FoR THEM oN EBAY

WIRING ADVICE DESCRIBED I[N THIS 2 inE

WILL APPLY oNLY To TRE CASI® Sk-|
(-m.l t's kviock -of €, e con certninte Soo))

IT'S IDENTICAL DowN To THE
CIRCUIT BoARD AND CAN SOMETIMES
— _ ’ J
MANY  Tovs FRom THE QoS § 70°s e — BE FOUND CHEAPER BECAUSE
MAKE A Goop cdeice Fog cigcutl “\ VERY FEW PEOPLE kNow THEY
'RENPING PROJECTS | ESPECIALLY IF ARE THE SAME AS THE CASID Sk-! .I
You'RE WILLING To EXPERIMENT §
explow/
CONCERT MATE

Soo
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You MAY NEED

WIRE CUTTERS CAN CUT WIRES (.m,')
AND STRIP THE PLASTIC SHIGLDING
OFF WIRES To EXPOSE THE ME TAL ENDS,

reps TN CAN A5y o TRIP WIBES

D T B
SOLDERING IRONS GET SUPER HOT
To MELT THE METAL USED To
CONNECT WIRES AND ELECTRI\CAL PARTS.

A BASIC o LDERIN G IQON (oS TS ABoUT gz,

SOLDER IS THE METAL
”C?LME” THAT WE MELT
To STick PARTS TOGETHER

'. \
MEISER I \\ l”
% " Vs'd’as a o

A BEND WIRE IS A wiIRE

FOR EXPLORING CONNEC TIONS.
IT CAN BE AS SIMPLE AS

A LoNG WIRE BUT EVEN BETTER
1S Two SMALL SCREWDRIVERS
CLIPPED TOGETHER

WiTH ALLIGATOR CLLIPS

WIRE WRAP WIRE

1S A VERY THIN wIRe INVENTED FoR
BUILDING ComPLEX CIALUITS
BEFORE SILICON CHIPS
WERE INVENTED,

ITS SmAaLL S512€ ALltows us To PuT
MANY WIRES IN A SMALL SPACE
— LIKE A Toy m;yeo/mo]



. SWITCHES ALLoW WUS To Tuen SIGNALS
ON S ofFF 0R CHAN GE

WHERE A SIGNAL GOES.

ONE
THE SIMPLEST SWITCH 1S THE input
WSINGLE -POLE , SINGLE ~THRow " SwiTckt (SPST)

L./T—)
f“(‘t(s -b#'
inputs 4o

ewi Heh

\/Y-\J
# of owf?%ff
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WHEN Yoy FUP THIS SWITCH, A SINGLE (NPUT CoMNECTS

To A SINGLE OWTPUT, CLos/nG THE GAP BETWEEN
INPUT & oUTPUT WIRES WHICH ALLOWS & AN ELECTRICAL

SIGNAL To FLOW.

0THER WISE , THE GAP BETWEEN INPUT 4 oUTPUT 1§ Uppep

ON

Convected
WIVES S0

: Elel.‘ff;cn.f'y
Can 'Flow

\
i

FOR CIRCUIT-BENDING, WE USE
“SINGLE - POLE , DOVBLE - THEOW ~ (SPDT) sWITLHES

conneited

connetted

OF F

wires
not
connected

one input

‘!wo MI?\““

IN TnAT THEY CONNECT AN
INPUT TO AN OUTPUT

BUTTONS CcoME IN TWO CoMMON VARIETIES:

"NORMAL(Y oPEn" WHICH MEANS THERE IS NoPMALLY A GAP BETWEEN
INPUT & GUTPUT §0 NO SIGNAL FLowS. PUSHING THE BUTToN WILL
CONNECLT THE WIRES AND CAUSES SIGNAL To FLow.

.

'N‘ four N ouT

"NORMALLY CLOSED" BUTTONS WiLL DISRUPT A SIGNAL BETWEEN
THE INPUT AND OUTPUT AMD SToP SIGNAL FROM FLOWING.

L
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KNOBS, also called PoTENTIOMETERS CAN CoNT oy
How MucH SIGNAL Flows

BETWEEN CoNVNNECTIONS.

BY CHANGING SOMETHING CALLED “"RESISTANCE",
THE AMOUNT OF SIGNAL CHANOGES,

re/o
v\",\:x"f‘?- o '{'f:,
Ld;/ ‘\’Q
Ny \
PaTem\N"ﬂ% o MAX
(wabf) h-’q\r\ resistance = less £|ow

|0w resistave = more £low

N



CASIO SK-1 BENDS

A GREAT PLACE To START BENDING jS oN THE
LEFT SIDE OF THE CIReUIT WHERE THERE ARE
& CoLUMNS of |4 PIN SoLDER PornTs. THIS
IS THE EXPERIMENTATION 2ong | You CAN
SAFELY CONNECT MANY POINTS To EACH

0THER USING YOUR BEND-WIRE To MAKE

CRAZY NEW SOUNDS. EXPERIMENT HERE
R SEE WHAT YOU CAN FIND!

©

ook
Qi TLH

T

ANOTHER GREAT BEND W[TH THE CASI0 SK-) IS
INSERTING A KN0B To coNTRoL THE PITCH

AND TEMPo OF THE ENTIRE KEYBoOARD.

HERE WE TAKE A 500Kk PoTENTIOME TER (knoB)
AND CONNECT THE ™IDDLE PRONG TO ONE

DoT AND A SIDE PRONG To THE

OTHER. WHEN You TURN THE KNo8, Yoy wiLl
DRASTICALLY CHANGE KEYBOARD fiTcH/

Y

To

ATTACH SwiTcHES AnNP BUTTONS,

CUT Two PIECES OF WIRE -WRAP WIRE

AND SOLDER ONE END OF ONE w \RE

’E'/: O‘L\E%DOMBLE CHECK
CIRCUIT BUARD it

CXTREMELY

\NNACCURRATE

TRYING ANY
IRl T - BENDING |

(/—G

To THE MIDDLE PRoN(G AND ONE ENDO OF

THE OTHER wWIRE To EITHER THE LEFT oR

MIDDLE PROANG.
OTHER ENODS ofF

To CoNNECT,

CARE FuULLY SowDeER THE

THE WIRES To THE PARTS
OF THE CIRCUIT BOARD THAT You WANT

~—
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“THEN, DAILL A HorE
KEYBOARD

N THE
CASE WHERE You WAN T
To MOUNT YouR SwiTad, STrcw THE
SWITCH THRouGH THE HolLE FroM
SoLoeg THE INSIDE AND TieH TEN A NUT

OVER THE WASHER ON THE SWiITCH

@

4

FRem THE OUTSIDE .

KEYBOARD C ASE




NOW You HAVE A KEYBoagDdD WITH SOME SHINY NEW

SWITCHES & BuTToNS. THE FunN HAS JUST BEGUN!

You NOW HAVE A CoMPLETELY UNIQUE INSTRUMENT
To PLAY £ EXPERIMENT WITH.

KEEP IN MIND THAT FLIPPING YOUR NEW SwiTCHES

WITH DIFFERENT SouNDs OR MELoDIES WILL OFTEN
HAVE DIFFERENT EFFECTS.

TrY FLIPPING THE SWITCHES BEFORE OR AFTER
REco@DING A SAMPLE, AND WHILE PLAYING NOTES
O IN BETWEEN NOTES.

RESULTS cAN BE UNPREDICTABLE AND HARD To
QEPLICATE BUT THERE cAN BE SOME METHOD

To THE MADNESS. IF YoUu prAW A DIAGRAM
0f YOUR SWITCHES AND TAKE c AREFUL NOTES,
You wilL BE ABLE To RECREATE YOUR FAVORITE

SOUNDS,

If A SERIES OF SWITCHES & SOUMS PUSH Your
DEVice INTo STUBBORN SILENCE | TRY FLIPPING

THE POWER SWITCH OFF & ON TO ReSET THE DEVICE.

SoME PELPLE ADD A "NORMALLY cro¢eD”
BUTTON ALoNG ONE OF THE WIRES To THE

BATTERY PAck To MAKE RESETTING THE DEVICE
AS EASY AS oONE QUick BUTTON PUSH .

[T THE JNIC EXPERIMENTATION BEGIN/

WHERE To START 7

PICK A ToY! THE CASI0 Sk-1,Sk-5 OR
SIMILAR B80S KEYBOARD WILL BE A
Good PLACE To START,

MAKE SMEE To Bt FAMILIAR WITH
AND TAYE THE PROPER SAFETY

PRECAUTIONS

CHECK OUT TMHE SOURCES BELOW To
GET STARTED!

“Circuit Bending: Build Your Own Alien Instruments” by Reed
Ghazala

-While out of print, copies of this book can be found
online. Written by a circuit-bending pioneer, this
book goes into much greater detail about the ideas
introduced in this zine

Sparkfun is a great online resource for broader concepts like circuits,
soldering, and switches.

https://learn.sparkfun.com/tutorials/what-is-a-circuit

https://learn.sparkfun.com/tutorials/how-to-solder---
through-hole-soldering

https://learn.sparkfun.com/tutorials/switch-basics

For more by co-author of this zine: www.brianisett.com
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