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What’s a Cracklebox?



What’s a Cracklebox?
• The Cracklebox was developed by Michel Waisvisz and 

others at STEIM in the early 1970s. 

• By experimenting with touching parts of radio circuits, 
Waisvisz discovered one could “play” a circuit like a musical 
instrument without having to know how the circuit worked. 

• The player’s fingers touch conductive pads and the player 
becomes part of the circuit, based on an obsolete opamp. 

• See http://www.crackle.org/CrackleBox.htm for more history.

http://www.crackle.org/CrackleBox.htm


What does a Cracklebox 
sound like?

• Here’s an improvisation by Josh Rutner for Cracklebox, 
radio, bird call, and metronome, featuring a Cracklebox I 
made him: https://joshrutner.bandcamp.com/track/chirp

https://joshrutner.bandcamp.com/track/chirp


Sounds cool, but can I just 
buy it instead of making one?

• Why, yes, indeed you can! STEIM sells Crackleboxes for 
$63 plus €18 shipping (as of October 2015) here: http://
store.kagi.com/cgi-bin/store.cgi?storeID=5LZ_LIVE 

• But wait…this is Building Electronic Musical Instruments, so 
you have to build one.

http://store.kagi.com/cgi-bin/store.cgi?storeID=5LZ_LIVE


OK, how do I build one?

• You can order a Crackle 
Pack Kit from STEIM: 
http://steim.org/product/
crackle-hack/

http://steim.org/product/crackle-hack/


OK, how do I build one?
• Or you can find a schematic online and build it on perfboard 

• Here’s a schematic from http://www.eam.se/kraakdoos/:

http://www.eam.se/kraakdoos/


OK, how do I build one?
• Note: although it says you must use a 709 op-amp, it is obsolete and can be replaced 

with an equivalent opamp like an NTE909D. Note that while the 709 had 8 pins, the 
NTE909D has 14; consult a data sheet to be sure you understand the pinout. 

• I used this schematic and perfboard to build this Cracklebox:



PCB
• I’ve made it easier for you: I designed a PCB (printed circuit board) 

layout with EAGLE (http://www.cadsoftusa.com/) and had it 
manufactured by OSH Park (https://oshpark.com/)

http://www.cadsoftusa.com/
https://oshpark.com/


Schematic
• Here’s the schematic. Note that not all component values are on 

the PCB, so consult this schematic. I’ve added an optional PAD7.



Parts
• Here are the parts in your kit:  
 
2.7nF ceramic disc capacitor (C3)  
10nF ceramic disc capacitors (2: C1 and C2) 
100nF ceramic disc capacitor (C4)  
100uF polarized electrolytic capacitor (C5) 
1M resistor (R1) 
BC547 NPN transistors (2: Q1 and Q2)  
BC557 PNP transistors (2: Q3 and Q4)  
NTE909D opamp IC (IC1) 
14-pin DIP IC socket  
8 Ohm 1W mylar speaker  
SPDT mini toggle switch 
9V battery holder  
Cigar box



Parts
• Here are the parts organized by component label: 
 
R1: 1M resistor (R1) 
C1: 10nF ceramic disc capacitor  
C2: 10nF ceramic disc capacitor  
C3: 2.7nF ceramic disc capacitor  
C4: 100nF ceramic disc capacitor 
C5: 100uF polarized electrolytic capacitor 
Q1: BC547 NPN transistor 
Q2: BC547 NPN transistor 
Q3: BC557 PNP transistor 
Q4: BC557 PNP transistor 
IC1: NTE909D opamp 
14-pin DIP IC socket  
8 Ohm 1W mylar speaker  
SPDT mini toggle switch  
9V battery holder  
Cigar box



Parts



• Note the capacitor codes:  
272=27 and 2 zeros = 2700pF = 2.7nF.  
103=10 and 3 zeros = 10000pF = 10nF 

• Also, note the polarity of the polarized electrolytic capacitor. The 
negative leg is shorter, and there is a stripe with “-“ markings on the 
negative side



• First place the resistor in the location marked R1 and solder it. I 
usually clip the leads after soldering.



• Next place the IC socket in the holes surrounding the area designated 
IC1. Place the socket so that the notch is to the left when looking at 
the PCB with the text right-side up. Bending the corner pins helps 
keep the socket in place while you solder. Solder all the pins.



• Cut a 5” or 6” length of wire, strip both ends, place one end in the hole 
labeled “SPK+” and solder it 

• Place the battery holder’s black wire in the hole labeled “-” (right below 
“SPK+”) and solder it (ignore the color of the wire in the photo)



• Now let’s add the ceramic capacitors. C1 and C2=10nF, so the 
capacitor will be labeled 103. C3=2.7nF, so it will be labeled 272. 
C4=100nF, so it will be labeled 104.



• Now let’s add the transistors. It’s a good idea to start with the transistors closer to the center of the board and do Q1 last. 

• Very important: check which transistors are BC547 and which are BC557! Q1 and Q2=BC547; Q3 and Q4=BC557. 

• Also very important: in general, be absolutely sure you orient the transistors correctly, and in general don’t trust diagrams 
on PCBs or standard pinouts. Check the schematic and use a multimeter to test the transistor’s pinout. Many circuits have 
failed on account of incorrect transistor orientation. Luckily, I’ve checked these transistors for you, so the orientation 
matches the PCB diagram.



• Now add the bipolar electrolytic capacitor, C5. Note that there is a 
small “-” next to the hole for the negative leg. Be sure to orient the 
capacitor so that the negative leg goes into this hole.



• Cut a 5” or 6” length of wire and strip both ends. Solder one end to 
the “SPK-” hole and the another to the unused speaker terminal.



• Cut another wire and strip both ends. Solder one end to the hole 
labeled “+” and the other to the center terminal of the switch. 
(Note, a SPST switch would also work). Solder the battery holder’s 
red wire to one of the outer terminals of the switch.



• Cut six lengths of wire, each around 5 or 6”, strip both ends of each, and 
solder one end of each to one of the six pads labeled PAD1-PAD6. 

• Note: the Cracklebox has six contacts, but we can add a seventh. If you 
want, solder a seventh wire to the hole labeled PAD7.



• Being very careful, gently press the IC’s legs inward slightly so that it will fit in the 
socket. The IC, like most ICs, has a notch at one end, next to which there is a small 
circle. The pin next to this circle is pin 1. Make sure you orient the IC correctly, so that 
the notch matches the notch in the socket, which in turn matches the notch indicated on 
the PCB. Once all the legs look like they’ll fit into the socket, gently but firmly press the 
IC into the socket, making sure that all legs are firmly in the socket.



Time for testing!

• Place a charged 9V battery into the battery holder. Use your fingers 
to simultaneously touch several of the Cracklebox’s exposed wires. If 
you try touching several combinations of several wires and don’t hear 
any sound, flip the power switch and try again. 

• If you don’t hear anything, check the orientation of the transistors, 
bipolar electrolytic capacitor, and IC. Examine the PCB for any solder 
bridges or loose joints. Make sure the IC is fully in the socket. We’ll 
review more testing procedures in class as needed.



Finishing

• Our priority in this class is making sure that everyone can get their 
Cracklebox working. Once you have it working, you’ll need to mount 
everything in an enclosure. Decide what you want to use for 
electrodes and where you want them. Decide where you want the 
speaker and power switch. Decide where inside the enclosure you 
will mount the PCB and battery holder.



Finishing
• Decide what you want to use for electrodes. Anything conductive 

can work. I like using a washer/bolt combination. Find bolts, drill 
appropriately sized holes in the top of the cigar box (6 or 7, 
depending on whether or not you’re using the additional PAD7), and 
screw the bolts into place. Next, solder the ends of each exposed 
wire to a washer. You may need to use a very high temperature on 
your soldering iron. Place something like a piece of scrap wood 
underneath the washer while you solder it so that it does not burn the 
surface on which you are working. When you’ve soldered all the 
wires to washers, place each washer on a bolt and then tighten the 
nut so that the washer and bolt are both firmly in place.



Soldering to a washer
• Place some scrap wood underneath (notice the burn mark).



Finishing

• Once you’ve decided where to mount the speaker, drill several holes 
in the cigar box, position the speaker inside the box underneath 
these holes, and use a glue gun to affix the speaker to the box. 

• Drill an appropriately sized hole for the power switch and screw it 
into place. 

• Use screws, standoffs, and nuts to mount the PCB inside the box. 
Remove the battery from the battery holder and use screws and nuts 
to mount the battery holder.



Finishing

Inside lid of the cigar box, showing a possible arrangement of body contacts, power switch, and PCB. 
The body contacts here are machine screws and nuts with washers connected to the PCB’s pads.



Finishing

The finished Cracklebox



Ideas for further exploration
• Add another contact 

• The original Cracklebox has 6 contacts. Note that the schematic 
shows pin 5 of the 709 unconnected. I’ve added a PAD7 to the 
PCB for you to experiment with adding a contact to this pin.



Ideas for further exploration
• Add an LED 

• The schematic shown above adds an LED (indicated in red) to the circuit. I haven’t tried this 
out. In the schematic the LED is inserted between C2 and the battery’s negative terminal. It’s 
not obvious that there would be enough current to drive the LED. It may make more sense to 
add the LED between +9V (after the switch!) and GND with a current limiting resistor in series 
with the positive leg of the LED.



Ideas for further exploration
• Add an output jack 

• Tom Bugs of BugBrand suggests using a TL071 as a non-inverting opamp 
buffer and a transformer to help isolate the circuit from the outside world; 
see http://www.bugbrand.co.uk/bugbrand_old/pages/electronics.htm

http://www.bugbrand.co.uk/bugbrand_old/pages/electronics.htm


Ideas for further exploration
• Make a pseudo-Crackle Synth 

• According to crackle.org, 
“The Crackle Synthesizer 
consisted of the components 
of 3 Crackleboxes. These 
could be linked by touching 
special conductive pads. 
Potentiometers were used to 
control the amount of 
controllability of this 
instrument. 'Minimum control' 
meant that the Crackle 
Synthesizer would easily 
play on its own for hours.”

http://crackle.org


Ideas for further exploration

• Make a pseudo-Crackle Synth 

• Here’s a video of Waisvisz 
playing a Crackle Synth in 
2004: https://youtu.be/U1L-
mVGqug4?
list=PLDadV0N29s_gQVow
H_YvKr2TtTA23ewNI&t=398

https://youtu.be/U1L-mVGqug4?list=PLDadV0N29s_gQVowH_YvKr2TtTA23ewNI&t=398


Ideas for further exploration
• Make a pseudo-Crackle Synth 

• Nico Bes went through the 
STEIM archives and didn’t 
find information on the 
Crackle Synth’s 
construction; he indicated 
that it consisted of three 
oscillators with 
destabilization circuitry. 

• Try building three 
Crackleboxes and linking 
their pads together through 
potentiometers.



Ideas for further exploration
• Make a pseudo-Crackle Synth 

• James Fei has done 
something similar and added 
a modular aspect; he writes: 
“Four Kraakdoos circuits 
each have six points brought 
out to a breadboard, allowing 
for changes in circuit values, 
bridging, and feedback 
between the four circuits.” 
For more information see his 
article “Real-Time Prototyping 
in Live Electronic Music: A 
Modular Crackle Instrument.”



Ideas for further exploration

• Make a pseudo-Crackle Synth 

• STEIM’s Kristina Andersen 
is (as of October 2015) 
working on the project 
“Remaking Crackle,” 
researching the Crackle 
Synth (http://
stimuleringsfonds.nl/en/
latest/grants_issued/
remaking_crackle/)

http://stimuleringsfonds.nl/en/latest/grants_issued/remaking_crackle/


Ideas for further exploration
• Apply the same principle to other 

circuits 

• Although the Cracklebox relies 
on the peculiarities of the 
LM709 for its distinctive 
behavior and sound, we can 
experiment with other amplifier 
ICs, for instance the LM386. 

• Here’s a modification of the 
LM386-based amplifier circuit 
we read about in Nicolas 
Collins’s book. Try 
breadboarding it.



Ideas for further exploration

• Research other designs 

• Tom Bugs of BugBrand has 
created a series of devices 
called Weevils that use 
touch points. See, for 
example, http://
www.bugbrand.co.uk/
bugbrand_old/pages/
sounddevices.htm

http://www.bugbrand.co.uk/bugbrand_old/pages/sounddevices.htm

