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Computer numerical control (CNC) machines, developed to be precise to multiple decimal 

places in milling titanium jet engine turbines or automobile engine parts, in 3D printers used in 

fabricating scientific and medical equipment, or in the precise assembly of manufactured parts 

through the use of robotic arms, are creatively misused by artists and designers, and this in turn 

puts pressure on the dimensional exactitude so critical in manufacturing for industry. 

In 1970 the Italian artist Bruno Munari stated that what he called “visual operators” have 

always been attracted to new technological innovation and instruments. This relationship is 

constantly and continuously reinvented. He presciently wrote that these tools or machines, which 

were first invented to reduce the need for human labor and to increase productivity, can and have 

been historically repurposed by artists to explore and experiment in the field of “aesthetic 

creativity.” 

I shift the focus of scholarship on the computer, emphasizing input, to the output 

machines that are equal actors in the making of aesthetic objects. The chief point I raise is that 

artistic agency can engage productively with machines and disrupt and reimagine their intended 

purpose. I argue that this cycle has deep historical roots and mirrors the creativity that is 

overlooked in the inventors of these machines themselves.  

As artists and designers creatively misuse digital output machines, they become a 

translational device from code to matter and the artist’s hand as a critical push against the exact 

dimensional tolerances these machines afford and embrace the messiness of material and matter 

itself. In this way the designer’s handiwork is made visible in the play of machine and material, 

in turn allowing the inconsistencies in matter to be made visible, for example, by augmenting the 

energy in viscous materials that are 3D-printed. 

Material behaviors are always studied in architecture—for instance, the “aliveness” of 

concrete is tested in onsite slump tests of concrete mix during construction—and these behaviors 

of matter, what Jane Bennett calls “vibrant matter” or Gilbert Simondon described as 



“individuations,” are different solutions to Louis I. Kahn’s question “What does the brick want to 

be?” which assumes an already technologically mediated form of matter. These other alternative 

modes question the molecular makeup of materials, their kinetic properties and behaviors, and 

place the artist as a translator, a trans-maker, revealing the scalar changes and the question of 

precision and exactitude.  

Unconventional assemblages of 3D printers, hacking machines with unusual and 

unexpected materials (printing with powdered grape must and epoxy rather than polymer) or 

robotic arms reconfigured to move along a gantry system to print steel bridges over small canals, 

or printing with human or pig cells are just some of the human-animal-mineral machines that this 

essay examines in the tension of the design in machine exactitude and the creative play of the 

user as Homo ludens. 

 


