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Abstract 

Re-Assembly is my Interdisciplinary Studies Master of Fine Art thesis exhibition that will 

be presented at the 5th Parallel Gallery from May 1 to 31, 2018. Strongly rooted in 

technical investigation, this exhibition is comprised of the creative results of 

interdisciplinary art research, including sculptures, technical drawings, and digital 

photographs, as well as objects produced using a purpose-built CNC (Computer Numeric 

Code) router; designed and created with new skills that I developed in my graduate 

program. My inspiration and willingness to change methodologies from traditional 

hands-on processes to digitally facilitated ways of working, forms the intellectual 

underpinning of the objects presented in the gallery. By embracing digital media, I have 

changed my entire approach to artmaking and project planning, and minimized the 

environmental impact of my practice through leaner production.  

This exhibition recounts a change in my technical and conceptual methodology 

and an engagement with new technology that stands as a pedagogical catalyst for new 

technical skill and a re-ordered approach to creative expression. Key theoretical 

undercurrents of this work are: Norbert Wiener, On Human Use of Human Beings; Jon 

Roberts, Intangibles of Form: Skill and Deskilling in Art After the Readymade; and Jean 

Baudrillard, Simulacra and Simulation. The output of this research is one where artwork 

intersects physical reality with simulation (in process and production) marking the re-

assembly of self and artistic skill.  

Themes in this body of artwork include the transformation of the artist when 

experience of reskilling oneself to automated production processes of re-skilling in digital 

art and technology and deeper ethical questions around contemporary changes in process 



 

iii 

and types of labour. Other topics explored include: technological anxiety, a shift in 

cognitive process related to my interdisciplinary experience, the ethics of mechanization 

regarding artistic labour, the way value is assessed in art, and existential issues of 

integrating computer modeling into an art practice. 

There is a complex relationship between modes of material and cultural 

production, how people are employed, and what they consume. Through smarter 

automation, this relationship is being streamlined to occlude or reduce costly human 

participation. I argue that sense of purpose and labour are interconnected: that the duties 

performed in working life have substance that is not simply calculable by wage. If labour 

acts to define function and identity, choosing how to engage with technology is critical.
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List of Definitions 

Biomimetic– “the study of the formation, structure, or function of biologically produced 

substances and materials (such as enzymes or silk) and biological mechanisms and 

processes (such as protein synthesis or photosynthesis) especially for the purpose of 

synthesizing similar products by artificial mechanisms which mimic natural ones” 

(Merrium-Webster) 

CAM– “Computer-aided manufacturing (CAM) is an application technology that uses 

computer software and machinery to facilitate and automate manufacturing processes” 

(Technopedia). 

CAD– “Computer-aided design (CAD) is a computer technology that designs a product 

and documents the design's process” (Technopedia). 

CNC– “Computer Numerical Control (CNC) is a computer-aided design (CAD) protocol 

that converts spatial designs into a series of numbers” (Technopedia). 

DIY- Do It Yourself! 

Inch-ounce– “a unit of work equal to the work done in raising one ounce against the 

force of gravity through a distance of one inch”  (Merrium-Webster) 

.stl– “STL (an abbreviation of "stereolithography") is a file format native to the 

stereolithography CAD software created by 3D Systems” (contributers). 

Technism– an aversion or opposition to implementation of technology/technologies 

(Roberts, 205) 
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Uncanny– strange unsettling feeling or revulsion toward life-like behaviour or 

appearance (Mori) 
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CHAPTER ONE: Introduction 

Re-Assembly is a sculpture, photo and technology installation that highlights an 

account of an alteration of methodology. Through it, I am sharing an arduous four-year 

reinvention of self and artistic practice. It was initiated by the desire to explore the 

creative possibilities of computer generated design and further integration of mechanized 

production. My previous ways of making art, were much more intuitive and reflexive. In 

my process, I often added and removed material to physically work through the creation 

of a single, unique sculptural form. My new approach would require that I set aside my 

previous modes of making, such as welding bronze, lost wax casting, and stone carving, 

to acquire an utterly new technological skillset for streamlining production and exploring 

new materials.  To do this, I had to re-prioritize concept over the physical object and the 

cognitive reasoning before the intuitive. 

Sculpture, as I had experienced it in the past, often involved multiple methods and 

media. I had made some copies using slip casting and lost wax, but I preferred using hand 

tools to sculpt with raw materials- working a single form to a finished artwork. By 

directly sculpting an object, there is a visible building of experience, an element of 

chance, and a human interpretation of material that copies dilute. I relate this to 

Baudrillard’s thoughts on cloning when he states that, “… the mirror image, haunts the 

subject like his other, which makes it so that the subject is simultaneously itself and never 

resembles itself again” ( 95). I coveted the craftsmanship of original artwork and felt a 

sense of forgery in reproducing it.  

Project planning took many forms: sketches, research photographs, hand-drawn 

plans, or loosely representative maquettes. Using Computer Aided Design (CAD), these 
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elements could be compiled or created in one place while the original remained a 

changeable virtual object. The benefits of this methodology include accessibility, reduced 

material consumption, fewer hours of physical production, and the potential variation of 

expression available to the original. 

Visual art has always been dependent on technology, and varied disciplines, 

which rely on specific technologies, warrant an expansion of academic art research that 

stays current with emerging modes of cultural production. In this exhibition, I position 

myself between generative digital art and a constructivist sculptural leaning. In my digital 

practice, I continue to build an expanding library of virtual objects that comprise a set of 

evolving motifs. Creating and exploring machinery that transcends virtual art objects to 

sculpture is part of a goal driven focus to increase production, scale, intricacy, and a 

variety of mediums available to an artwork. I relate this theoretically to John Roberts’ 

Marxist optic of skilling, de-skilling, and reskilling, which will be discussed in more 

depth below. Obtaining fresh knowledge and applying it brought new possibilities for 

creative output; with this potential, new research questions emerged. This process, I 

discovered, is the cyclical nature of breaking into a new field of study. 

3D sculpting, modeling, 2D and 3D scanning, rendering and cam generation, 

electronics and CNC operation are just some of the newly-developed skills that and have 

influenced the final output of this exhibition. By investing myself in collecting and 

applying new skills in the studio, I have changed my modes of production and, as a 

result, how the artwork looks.  While attempts to mechanize my artistic practice removes 

my hand from the work, to a certain extent, it strengthens my conceptual abilities to plan 

and execute more complex projects in a more efficient way. I created a machine to make 
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art and applied myself to its operation. I am aware that a machine advances ability to the 

point that it promotes the labourer to operator; this is true, at least in relation to the 

processes the machine has been designed to automate. As machines take over production 

processes, fewer operators are required. This leads me to wonder what labour is worth 

and what it signifies. How we ascribe value to people and how we determine our purpose 

is, I suggest, linked to modes of production. 

The disappearing vocations replaced by technology and the continued trend of 

mass production with diminishing human involvement, breeds new fears and realities 

around the automation of labour. Norbert Wiener’s examination of the socioeconomic 

impact of industrial revolutions, as well as Jon Robert’s Marxist optic of value, and Paul 

Virilio’s theory of accidents, address issues around an increasingly automated labour 

base. I habitually resist new technologies because of the technological anxieties I feel but 

I am resolving my unease through purposeful involvement.  

By considering the visual, and thematic relationships of associated art objects, I 

guide the viewer through the installation through intersections of participation and 

conversation. Additionally, the space of the gallery is broken up in terms sculptural 

territory to allow each three-dimensional work to have room for consideration (see fig.1).  

At the core of this exhibition is a new purpose-built CNC router machine (see fig. 

2). I designed and constructed the machine to enable production of limitless iterations of 

two and three-dimensional artifacts. All the pieces in the exhibition are linked to this “art-

making” machine through either inspiration, design skills acquired in the making of the 

machine, direct production, or research. Arthropod (see fig. 8, 9) versions one and two 

are displayed in the gallery as a duo of kinetic sculptures traversing a progressive change 
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in process involving interactive movement and programmed  biomimicry; Facets (see fig. 

5), is a wooden heart-shaped sculpture, a soft intersection of computer aided design and 

manufacturing, using reclaimed materials; Re-Assembled (see fig. 4), and Breaching the 

Void (see fig.3) both express the same digital motif through different media—they are 

made to directly reference the transformation of my artistic identity. Components in 

Nature (see fig. 10-13) is a body of work that captures technical parts and components 

within “natural” settings using 360-degree photographic environments. This work is 

composed with irony in mind, as the original function of objects is discarded and 

replaced by unlikely participants of an uncanny simulation. My hope for this exhibition is 

that it will convey my interdisciplinary path, and it will act as a benchmark for an art 

practice interested in preserving human dignity in an increasingly technologized world.
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CHAPTER TWO:  Background 

Attracted to the plasticity and permanence of the material, I started my formal 

education in visual art with a focus on ceramics. I leaned toward sculpture using a variety 

of materials through which permanence could be achieved, such as bronze casting; I 

enjoyed the lost wax bronze process, as it enabled me to sculpt material that responded to 

touch, solidifying into something solid. Although I enjoyed this process, I had no access 

to the necessary equipment to continue this work outside the university setting. 

Prior to enrolling in the MFA program at the University of Regina, I ran a 

business as an arborist. During the winter, I worked as a welder while I chipped away at a 

BFA in Visual Art. For over ten years, most of my working and leisure life was spent 

outdoors climbing trees and hiking. I had no online presence, no Facebook, no cable, 

using only a flip phone and a laptop that I used to draft the occasional essay. It would be 

a generous estimate to say that I spent less than four hours a week in front of any kind of 

screen. I took pride in the fact that most of my relationships existed because of face-to-

face interactions, and my children had spent the bulk of their early years playing, instead 

of sitting in front of a television. I resisted the encroachment of digital media technology 

on my life as much as I could, while I continued to be critical of how much time 

communication technologies, social media, and video games were progressively taking 

from people I cared about. I treated these media as one would a chainsaw: dangerous 

tools to be used in necessity. 

Going forward from my bachelor’s degree in sculpture, one of my preferred 

methods was to work metal by using a tungsten inert gas welding process (TIG) and a 

plasma cutter. I would often mix materials such as rubber and aluminum or wood with 
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welded metal. I took my inspiration for art making from the birds, the beasts, and the 

landscape that I observed in my daily life. For me, art was simply a pleasurable tribute to 

the beauty to which I bore witness. 

My sculptural work was successful but required a great amount of electricity and 

argon, as well as hours spent wearing a respirator and welding visor. Moreover, a detailed 

plan was rarely created for the design of art objects; I relied more on visualization 

experience and intuition. An intuitive process of making was cathartically rewarding but 

also time consuming (a minimum of 30 hours spent under mask per piece). Although I 

had taken all the safety precautions possible in my small garage—including full 

respiratory gear, protective clothing, and ventilation—prolonged exposure to ultraviolet 

light and off-gassing were making me physically ill. As I found myself getting metal 

fever more and more frequently, I had to weigh the making of a piece of artwork with the 

sickness I would later have to endure. Although I was more than satisfied with the results, 

they came at a price I was not willing to pay. I had to find a new approach. 

At this point, I introduced myself to digital drawing programs. Working with 

vector-based Adobe Illustrator enabled infinite scalability, ease of editing, and expedited 

production. Although I saw an improvement in my welded work, I felt the need to try 

other processes. I considered design more intently as the skill that needed priority in my 

development.  

I used my time in the MFA program to explore new ways of making. I was 

focused on Kinetic Investigations, a class I took with Visual Arts Professor Rachelle 

Viader Knowles. In addition to different ways of welding motion joints, my studio work 

in this class was primarily focused on learning to control motors and LED lights with the 
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Arduino platform. During my short time in this class, I designed a kinetic sculpture of a 

tree moving in the wind. At the time of conception, it was an abstracted organic form, 

with the bending of contours expressed by overtly mechanical elements. At this point in 

my studies, I was still trying to capture the natural world, but I was becoming more 

interested in technical operation. This was a turning point for me, as my expression 

jumped from a complimentary representation of a biological form to an interpreted 

simulation of it. 

While enrolled in the MFA program for Visual Art, I accepted a position as a 

technician in the Visual Arts Department. This event necessitated a year and a half break 

from studies and then a repositioning into the Interdisciplinary MFA program with 

specializations in Visual Art and Creative Technologies. Going forward, my research 

would focus on digital art production methodologies.  

2.1 Interdisciplinary Art Influences 

In 2012, I attended Documenta 13 in Kassel Germany; a quadrennial exhibition of 

contemporary art. I had, for some time, knowingly limited my expression of art to 

idealized representations of nature and functional craft; an irrational caution preventing 

me from engaging with discourse of a greater social value. I had long anticipated and 

desired a change in my art practice. My purpose in travelling was to research why and 

how I would make my future artworks. The numerous works I observed redefined art for 

me. 

The artwork I saw helped me realize that artists have dynamic abilities to project a 

unique world-view. Like a simulation—through metaphor and media—the content shapes 

an altered view for the audience to interpret through their own experiences. Of all the 
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works I witnessed, those of William Kentridge and Istvan Csákány left the strongest, 

most lasting influence on me in terms of their ability to execute this simulation: the 

interdisciplinary method of production by which the audience is involved. 

2.1.1   William Kentridge – Artist 

 

William Kentridge’s installation, The Refusal of Time, was hosted in the old 

Hauptbahnhof in Kassel, Germany, built in 1851 and now an exhibition venue. 

Participant entrance was limited to once an hour. I walked into this darkened, abandoned 

train station which had single chairs bolted to the floor at odd angles. A giant wooden 

machine was dimly lit in the center of the space. The edges of the large room were barely 

visible from the center. The machine I saw was beautiful in form. I could not identify its 

function. A belt on a small motor kept what seemed to be an erstwhile human-powered 

machine in constant motion. Framed wooden extensions moved back and forth like a 

caterpillar. The machine was a stripped-down replica of bellows – once located beneath 

the streets of London to keep the public clocks synchronized. 

A group of attendants entered the room and positioned the audience. Some were 

placed in chairs and some on markers on the floor. We observed in silence, listening to 

the quiet, repetitive swishing action of the bellows. Videos began to play. Various 

animations and silent live-action films were projected on different walls. The visuals 

were accompanied by a musical score that started quietly and built to a crescendo as the 

performance progressed. The animations and live action videos blended together until 

one seamless film emerged. People playing instruments marched in a circle around the 

room with the awestruck audience captured in center of the din. 
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In Kentridge’s installation, the bellows machine was a central point of 

contemplation until the media began. It was the artifact through which a discussion of 

regimentation and homogeny was enacted. In my exhibition, I am similarly aspiring to 

evoke this response with the new DIY CNC machine (see fig. 2). By including the central 

artifact of production, I imbue the artwork with the subject matter of technology and 

labour in art production. This installation is made possible by digital conceptual material, 

computer aided machining processes, and physical labour. It is my hope that inclusion of 

my CNC machine in the exhibition prompts discussion around automated production 

processes in art, and that the finishing of the artwork disenchants it from a fallacy of 

labourless manufacturing.  

2.1.2   Istvan Csákány – Artist 

 

Istvan Csákány’s installation Sewing Room was in another block at the same 

venue. The audience was guided through the installation on a boardwalk passing through 

and around the space. Csákány had carved from wood a full-sized and complete industrial 

sweat shop of sewing machines, steamers, and presses with every detail depicted: power 

cords of bent wood connected everything in representational accuracy. Along the 

perimeter of the platform, mannequins posed fashionably in pin-striped, tailored boiler-

room suits. The composition led the audience to deduce that the mannequins were at 

work in this environment.  

I observed a curious result, an instant self-conscious reaction of the audience to 

their own attire. People began adjusting their clothing and fingering their jewelry. 

Positioned between the irony of manufacturing and the upset of status by the mannequins, 
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the work evoked a humor around labour asking the audience to consider themselves as 

the content of the narrative. 

I enjoyed the playful seriousness of this installation. As a maker, the labour 

inherent in the work, demanded a cognitive focus toward production to fully appreciate 

the scope of what had been accomplished. I do not know if this artwork was about 

emulating the effort of many people, or a mechanically-aided process. The carving and 

finishing of the wood for this exhibition sent my mind racing. I could have worked at 

something similar for years and ended up with just one work. This piece exposed to me 

my own prejudice of the idea of masterpiece, my personal fetish with the hand-made 

original and forced a new engagement with industrial production and design technology 

to scale up to my output.  

Some of my influences are taken from experiencing art first hand, while others 

stem from a technical curiosity and theoretical interest. I prefer broad perspectives to 

derive my own conclusions and position my artistic decisions. Dutch artist Theo Jansen 

and the American Engineering and Robotics design company: Boston Dynamics fall into 

the second category. Although I have only experienced them through the technological 

mediary of the internet, the content of their work remains of great interest. 

2.1.3 Theo Jansen – Artist 

Artist Theo Jansen is most well-known for a group of kinetic sculptures collectively 

entitled Strandbeest. They are wind-powered, walking automata primarily made of PVC 

conduit, sheet plastic and water bottles. His creations became widely known in a 2006 

BMW commercial (BMW). Jansen continues to develop the Strandbeest through a 

mechanical evolution. The legged walking mechanism, widely known as the “Jansen 
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Linkage”, is the locus of his research in a series of ongoing mechanical experiments he 

has collectively termed Strandbeest (García et al. 336). The wind sculptures operate in a 

natural setting or are moved by hand. The wind and terrain add chance or chaos into the 

mechanical forms, bringing them to life as an embodiment of natural force. 

My Arthropod series of experiments were initiated as a tongue-in-cheek 

evolutionary response to Jansen’s work and a platform to research technical aspects of 

kinetic artwork: involute gears, moveable joints, and material properties. In my 

Arthropod series, the “Klann Linkage” is the geometry at the heart of my designs; a four-

bar linkage system accredited to Joe Klann in 1994 (Klann linkage par.1). We are alike in 

that we share an exploration of different geometries toward a similar goal, and make 

incremental improvements and augmentations to designs and materials. 

The evolution of Strandbeest includes versions that move away from water, or 

anchor themselves in high wind. The development of the Strandbeest includes Jansen’s 

triumphs and failures. “The first animal in 1990 could only move its legs lying on its 

back. The leg system evolved in the first couple of years, and then I found better ways to 

connect the tubes” (Macdonald par. 7). I have often admired the sweet spot between art 

and technology in which Jansen is situated. Like him, mechanical life intrigues me, but I 

remain ambivalent. It is an interesting notion that robots could have a place in nature; 

perhaps biomimicry is the greatest compliment paid to the natural world. The greatest 

appeal of Jansen’s work for me is this intersection of the natural world and the 

mechanical evolution of the creatures he has advanced.  
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2.1.4 Boston Dynamics – American Robot and Engineering Firm 

It is believed the first mention of the modern term “robota” in popular culture was in the 

1920 stage play Rossums’s Universal Robots by Carl Capek, where robots were 

introduced as an android-like substitute for serf labour (Capek I-9). The first fantasies of 

human-made life date back to ancient stories of clay golems. This idea developed into 

automatons (mechanical puppets without controllers), then into what we now know as 

robots. However, the pursuit of artificial intelligence and more sophisticated control 

algorithms are pushing the envelope of robot capability back into the realm of the 

fantastic. These are the niche-oriented efforts of American Robotics and Engineering 

Firm Boston Dynamics – a sector of the Massachusetts Institute of Technology (Boston 

Dynamics). When I examine current advances in this field and the motivation behind 

modern robotics development, it appears that creating a slave to help with the drudgery of 

life or a warrior to kill and defend are still the primary drives. I aim to create a way to 

bring forward this violent potential. 

Boston Dynamics is the leading firm of biomimetic robot development. Their 

early video releases reveal design that is based on natural observation of animal 

appendages. Their current models incorporate the use of wheels and legs in hybrid 

models, like the robot Handle (Boston Dynamics). The evolution of these designs gives 

provenance to a developing physiology of robots tailored to available technology, 

environment, and operational performance. 

Their creations fill me with wonder and exacerbate my fears of technological 

domination. Over time, I have seen an intense evolution and cross-pollination of 

hardware and software within their line of biomimetic creations. Their most recent videos 
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celebrate the latest versions of Spot Mini and Handle (Boston Dynamics). The 

improvement in the hardware is outdone only by the software, which continues to define 

a smoother, more sophisticated behavior. The advancements of movement and feedback 

powerfully mimic new life, yet it is an unsettling reminder that this new animated being, 

which behaves with the natural grace of a living thing, is void of compassion or 

meaningful reasoning. 

The videos showing the practical applications of this robot technology are 

demonstrated as labours of war: reconnaissance, hauling, and providing evacuation 

assistance. The undercurrent of this work is not to create killing machines per se, as 

autonomous robots without human operators have not yet proven to be able to follow the 

International Rules of War ascribed by the Geneva Convention. (International Committee 

of the Red Cross). It seems likely that as technology moves to the next level of 

intelligence, this consideration will be revised.  

I see these robots in stark contrast to the creations of Theo Jansen that are 

developed with the sole intention to merely exist and move autonomously within a 

natural environment. Boston Dynamics has received funding from several agencies, most 

notably DARPA (Defense Advanced Research Projects Agency). The DARPA M3 

(Maximum Mobility and Manipulation) program exclusively funded many of their 

earliest projects including ground-breaking robots like the quadruped Wildcat and bi-

pedal Atlas prototypes (Boston Dynamics). I have not gone to great lengths to investigate 

their funding as it is proudly displayed as a credit on their videos, nor is the mention of it 

a slight against the company. It is interesting to me, however, because it reveals a 

publicly vested interest in biomimetic robot research by a very private government 
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defense organization. The expectation is to see this technology implemented in the 

defense industry. 

I convey my anxiety about the motives of technological advancement by 

comparison of the two Arthropod versions.  Arthropod Version 2 (see fig. 8) is attached 

at eye level to a red dolly, which showcases the design and its immobility; additionally, 

the stand separates the audience from physical involvement with the work. Battery-

operated plastic gears grind through a cycle of programmed movement styles that start 

and stop in sequence with the hum of the motor. The sound of this ever-present 

background element represents the constant expansion of technologies that we have no 

control over.  

In contrast, Arthropod Version 1 (see fig. 7) is a participatory artifact. The 

movement of the hand-routered gears and legs is generated by human cooperation and 

physical exertion. The sounds of clattering of wood and happy participants easily 

overcome the droning of the 3D printed version.  

In Paul Virilio’s book, The Original Accident, he asserts that each new technology 

brings an accident with it. In Verilio’s words, “To invent the sailing ship or steamer is to 

invent the shipwreck. To invent the train is to invent the accident of derailment” (10). I 

have considered that the accident associated with creating a CNC machine to create art 

may be the loss of craftsmanship. I wonder if—by creating in a virtual space—am I 

destroying my own notion of reality, and if so, what am I replacing it with?  

In Richard Sennet’s book, The Craftsman, he warns that “the seduction of CAD 

lies in its speed, the fact that it never tires, and indeed that its capabilities to compute are 

superior . . . Yet people can pay a personal price for mechanization; misuse of CAD 
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diminished the mental understanding of its users. Might we, by our comparative 

imperfection, learn something of what it means to be human (Sennet, 81)?” I agree that 

simulation acts to abstract and reduce mental understanding of individual components, 

but more detailed and elaborate ideas can be entertained. Any void of understanding left 

by an individual component is quickly filled by the augmented ability to comprehend and 

work with a whole system. I think that as much creativity can be applied to simulation as 

craftsmanship to the real, but again, it boils down to where the work is put in, and what is 

to qualify as the human aspect.  

Although it may seem contradictory to entertain ideas like these in my art, 

engaging with my technological anxiety has been a useful way of working through it. I 

am working in a similar vein as Theo Jansen, but instead of endeavoring to develop 

mechanisms that work aesthetically alongside nature, I use my Arthropods in the 

installation to illustrate that choices can be made to guide the application of technology in 

a way that serves human interests and beckons our participation; as opposed to grinding 

away in the background. The global technological apparatus is sure to expand; with the 

advent of artificial intelligence it may not need our help to do so. I would like to see 

people remain involved and empowered to moderate the development of emerging 

technology, with the imperative of preserving and enhancing the human experience. 

2.2 Theorists 

The following theorists have influenced my strategy in conceiving and executing this 

exhibition.  
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2.2.1 Norbert Wiener – Mathematician and Philosopher 

In his book On the Human Use of Human Beings, Norbert Wiener speculates on the 

effects of the industrial revolution and the involvement and interaction of humanity with 

the technology it wields (136-155). Instrumental in the development of algorithms for 

anti-aircraft targeting, his most prominent theories were derived from Brownian particle 

theory. He applied this chaotic model to the evasive maneuvers of enemy bombers. This 

lead to an integrated modification of anti-aircraft gun feedback targeting systems that 

vastly improved a gunner’s ability to hit a target. At last, World War II Allies had an 

effective defense against high altitude bombers (Conway and Siegelman 111-112).  

 The thing that interests me about this chaotic model is that there will always be a 

random particle (or bomber) that breaks the trend provided by the data. In my view, this 

reinforces Virilio’s assertion that if you create a technology an accident will follow. 

When I first examined Wiener’s work, I sought a strategy to engage with creative 

technology with a goal of increasing my output. I was working on the first wooden 

version of the Arthropod Version1, routering parts by hand and still designing in 2D 

vector software. The more complicated my designs became, the more I realized I had no 

way of testing any part without an available reference or simulation of the entire system. 

This was a growing concern, considering the time I had spent on complex biomimetic 

creations, only to see them fail in function. My labour was wasted for the lack of detailed 

documentation, design skill, and the physical limitations of my hands’ ability to fabricate 

parts with precision. My modes of production were not as sophisticated as my ideas. 

Responding to the crisis of not being technologically savvy, I adopted Wiener’s 

tactic of aiming ahead of the incoming aircraft, or in my case, I aimed ahead of my skill 
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set and my available technology; this is how I arrived at my DIY CNC router (see fig. 2). 

I could use the CNC project to force my expansion of skills into CAD, electronics, and 

fabrication while synergistically developing the same technology I intended to use. In the 

process, I gained an intimate knowledge of the machine I had created and improved my 

ability to use and maintain it. 

His approach was to predict future behavior based on observed past behavior 

applied to similar circumstances. Although this is not unique to any scientific field, his 

explanatory approach is unique in terms of the way he personifies challenges, opening the 

door for more abstract thinking and communication with the layman. Wiener states that 

scientists are “always working to discover the order and organization of the universe” 

(34), and that chaos will oppose them in two forms: Augustinian and Manichean (34-36). 

The Augustinian enemy is the one that acts with known order like a well-known 

flight path, a line of marching soldiers, or established laws of physics (Wiener, 35). The 

Manichean enemy is unexpected or unpredictable, like a rogue bomber, a Blitzkrieg, or 

any natural force not yet understood (Wiener, 34).  

I found this mindset useful in leading me through many troubleshooting 

experiences. By researching and occasionally accepting that complete control was 

impossible, Augustinian challenges could be remedied and easily identified. Manichean 

problems like faulty electronic parts, warped extrusions or shorted wires would need 

vetting to identify and more creative solutions. Having a mental strategy in problem-

solving was useful in terms of sorting out the myriad of technical difficulties I was 

having, as well as, developing techniques to vet problems of systems, whereby, I could 

isolate problems based on the type of chaos I observed.  
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The single mindedness of being a full-time technician, totally immersed in 

technical pedagogy, merged all that were once separate distinct aspects of my daily life. I 

was becoming little more than a tool of production. The Hammerhead Avatar, mentioned 

below, was the first artistic expression to come out of this creatively frustrating period of 

technical investigation. I initiated the figure as a break from technical work. I had doubts 

that the machinery I was making would ever work, and thought that I had taken on more 

than my skill set, or time would allow. Expressing the Hammerhead was a rebellious 

retreat, which reinforced my artistic identity, simultaneously expressing and subverting 

the hyperbole I felt.   

The narrow path I had set for myself had taken its toll on my personal life I had to 

harden myself to stay the course, finish my projects, and move on with more balance. To 

do this, I needed a way to objectify my inner wound and understand it. I looked deeper 

into the metaphor of Norbert Wiener’s devils and tried to apply it to my circumstances. 

My life had become very insular; long hours of working, studying, and creating in the 

same room, had created an experiential bubble in which I had only myself as a subject for 

artistic inspiration. 

The two works, Manichean Heart (see fig. 6) and Augustinian Heart (see fig. 7) 

are visual representations extrapolated from the same virtual object, and rendered in 

different materials with different lighting conditions and background colors. These works 

are my visual interpretation of ideas expressed by Wiener. Manichean thinking is 

synonymous with seeing things in in terms of absolutes, right and wrong. This is a 

difficult way to live, especially when absolutes of principle leave no room for error, new 

experiences, or forgiveness. The Augustinian Heart represents selflessness, community, 
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and adherence to order. Both archetypes represented, are done so with beauty, because 

they have a romantic veneer of idealism. At the same time, they are synthesized. They are 

ideals that might only be achievable in simulation or imagination where the details of the 

world are smoothed over in a subjective fashion.  

When Wiener made his assertions regarding the impact of technology on the 

Capitalist system, he based his declarations on a deep statistical analysis of the social 

impact of historical industrial revolutions, and the resulting change to the value of labour. 

On Human Use of Human Beings reads like propaganda. It is a plea for regulation of 

technology in industry to prevent the suffering of the working masses, directed at the 

working masses and contrary to the fervor of progress. 

Let us remember that the automatic machine, whatever we think of any feelings it 

may have or may not have, is the precise economic equivalent of slave labour. 

Any labour which competes with slave labour must accept the economic 

conditions of slave labour. It is perfectly clear that this will produce an 

unemployment situation, in comparison with which the present recession and 

even the depression of the thirties will seem a pleasant joke. (Wiener 182) 

 

This assertion put my research activities into question and further exacerbated my 

anxiety toward technology. If I was engaging in the development of an automatic 

production machine – if even for my own purposes – was my contribution part of a 

recessive force? It was from this question that the Hammerhead Avatar was seeded. I 

have lived a life of meaningful labour with arboriculture, but I remember the few 

occasions when technology denied much of my physical involvement and enjoyment of 

work. In this case, the ideal outcome of technological involvement was quantity over 

quality.  

I acknowledge that there is an exchange that happens when technology is applied 

for efficiency. If technologies replace our meaningful labour, our purpose can be 
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compromised or extinguished. Yet, in theory, if technology makes new things possible, 

much more can be accomplished in a lifetime given an equal amount of labour. 

In my view, it is the opposition of unknown possibilities that foils Wiener’s 

argument. Manichean unknowns are enemies to the narrow-minded but are also useful 

accidents to creative permutation. Creativity could hardly exist without a chaotic element. 

I have come to appreciate that the Augustinian and Manichean aspects are valuable facets 

of my creative self. 

2.1.2 Jon Roberts – Theorist 

Jon Roberts’ work, The Intangibilities of Form: Skill and Deskilling in Art After the 

Readymade, has been useful to situate my art practice within a conversation of 

technological paradigm shift. His questions around the authorship of found art objects, 

skilling and deskilling, and value of non-traditional art production put a Marxist lens on 

my approach to artmaking and the changes I was attempting (118, 81, 202). 

Most importantly, Jon Roberts helped me challenge my attitudes about the value 

of a given artwork. When I was making one-of-a-kind, labour intensive originals, I was 

biased toward my old process because of my perceived value of my labour spent in 

making. I had fetishized the handmade original, as my previous art practice was 

concerned with creating beauty and legacy rather than creating something more 

meaningful. Part of my involvement with legacy was the amount of damage I was doing 

to myself in creating the work. Like giving an alchemist all my silver in exchange for a 

promise of gold, I fetishized these works as if part of my life force was imbued within the 

working of permanence.  

Because unreproducible artworks are not subsumable under the law of value, 

paradoxically they transcend their own status as commodity fetishes by becoming, 
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in a sense, bloated and absolute kinds of fetish, absolute commodities. That is, 

their fetishistic status as unique things in a world of reproducible things produces 

a qualitative in their character as fetishes. (Roberts 30) 

 

I think that in the preceding quote, Roberts is posing a Marxist quandary as to the 

social capitol value of a unique artwork. He is equating “uniqueness” to “fetish” because 

the unreproducible really has no bearing on the social capitol generated by an artwork 

(Roberts 30). For example, a beautiful, one-of-a-kind bird sculpture, welded of bronze 

with expert craftsmanship and finishing, sitting in a home with only a few people 

knowing of its existence, has less value to the world than a bubblegum comic in terms of 

the social capitol it generates. However, monetary value of the art commodity may be 

ascribed under a much different set of terms.  

This was an important realization for me because it shook the foundations of all 

that I had accomplished with my previous labours in art. Internal and external pressures 

to sell work had fostered preconceptions about how to create work of a certain caliber, 

subject, and material without considering how my artwork could be impacting culture.  

Liberating myself from value of the original allowed me to include more 

repeatable production processes and variations of motifs in the form of photographic 

prints, as well as CAM ready designs for production. The gain of adopting a new 

understanding of value was that I could shift my process toward producing ideas 

anywhere the technologies existed. Roberts helped me navigate my change in perception 

by approaching the subject from a theoretical standpoint that challenged my own 

technism (an oppositional attitude toward integrating technology) (202). 

 [D]iscussions of skill, deskilling and reskilling in art are barely broached in 

contemporary art theory. Too much theory and history, in fact, filters its sense of 

art’s futurity from narcissistic mourning of arts would be lost affective qualities 

and possibilities. (Roberts 18) 
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To unpack this further: skill and types of skill, are determiners of how artists 

express future art artworks. Discussion of skill is often entrenched in an individual bias of 

what art should be. This understanding comes from historical and learned knowledge of 

making art, so it is a formidable subject for theorists and historians to enter. Lamenting or 

prescribing a way of “making” dissolves any neutrality. Inclusivity toward new kinds of 

practice, means accepting the choices of artists to develop, simplify, or reinvent their 

practical methodologies. Now that I have adopted new tools, technologies, and processes 

to streamline my art production, I have increased my available outputs for any given idea. 

Intangibilities of Form expounds the argument to initiate a change in production 

methodologies in the interest of increasing social capitol.  

2.2.3 Jean Baudrillard – Philosopher 

I am keen to engage with Jean Baudrillard’s notions of a cultivated shared reality in his 

book Simulacra and Simulation. More specifically, Baudrillard discusses how narrative, 

representation, and information overpower the actual, framing his discussion around: 

representations of god, scientific objectivity, the dominance of copies and the types of 

medium through which they are curated; a cultivated reality is one that buries the real 

under various forms of simulation and systems of simulacra (Baudrillard 5, 7, 41, 79).  

I read his work as a retreat from Cartesian assessments of reality, opening 

discussion of the nature of objects, information, media, and technology that continuously 

alter and build our notion of it. He proposes that the whole edifice of representation is a 

simulation that includes a succession of phases of imagery: “it is the reflection of a 

profound reality; it masks or denatures a profound realty; it masks the absence of a 

profound reality; it has no relation to a profound reality whatsoever: it is its own pure 
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simulacrum” (Baudrillard 6). This is a useful expansion of the language around 

representation, but I find the absolutism of the dialectic a bit troublesome. To say that 

there was ever a reality without some degree of simulation of it would go beyond our 

written or artistic history; it is like saying there was a time when we did not tell stories, 

imagine the world, or feel the need to interpret it.  

Despite what may be a moot and unprovable point about the origin of the real (or 

for that matter the simulation), Baudrillard grounds his idea of the precession of 

simulacra with the historical impetus and associated technologies that have propelled it. 

He indicates how simulacra have progressively dominated a reality- defined by its 

envelopment in imagination, with a hyperreality that is comprised of artificial models of 

control, based on information (2). My interest in his discourse is how he ascribes the 

influence of imagery and how computer modeling fits into this.  

For instance, he uses historical cinema as an example of how imagery transforms 

understanding by basing movies on previously recorded documents (often subjective), 

and then interpreting them into a narrative with an intention of entertainment, the 

depicted events are increasingly distanced and obtuse to any reality and function more as 

nostalgia (Baudrillard 43). Yet how many of our understandings of the world and 

ourselves are rooted in mythology like this?   

I consider the power of art in like terms, maintaining that once something is 

created to abstract or envelope a larger idea it separates itself from that idea and becomes 

its own entity with its own influence (Baudrillard 7). In this exhibition I have attempted 

to mobilize this effect in altered depictions of myself.  
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The Hammerhead (see fig. 2, 3) representation is the embodiment of a myth that I 

am cultivating for myself. “The double is precisely not a prosthesis: it is an imaginary 

figure, which, just like the soul, the shadow, the mirror image, haunts the subject like his 

other, which makes it so that the subject is simultaneously himself and never himself 

again” (Baudrillard 95). The act of creating this representation was somewhat immolative 

in nature. I had kept my body and replaced my human mind with a symbol of utility. For 

me this action an expression of my recent experence but also a way to ratify an identity 

from which I could draw determination and persevere. 

The Heart pieces in this exhibition (see fig. 4-7)  are part of the same effort, but 

are chosen elements of a much broader series of experiments. I use digital media as a 

platform for internal contemplation by isolating  symbols and impressing upon them 

different conditions, materials, and ideologies that I wish to explore. The ability of a 

digital simulation to instantly alter meaning  exposes the plasticity of the realm in which 

it resides. I contend that if reality is already denatured by technology, then 

creators/contributers have cumulative influence and responsibility for the emerging 

hyperreality in which we live. 

My Components in Nature (see fig. 10-13) series is a group of components that 

have been modeled from real world objects and composed into virtual, three dimensional 

environments. Keeping in mind that Baudrillard was writing in 1982, electronic 

simulation was still in a fledgling state, he categorizes computer modeling in the third-

order of simulacra with his writing on science fiction: “ the simulacra of simulation, 

founded on information, the model, the cybernetic game—total operationality, 

hyperreality, aim of total control”(121). The aim of computer modeling is total control 
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and to create things that look and behave like a real objects, “they no longer constitute the 

imaginary in relation to the real, they are an anticipation of the real, and thus leave no 

room for any sort of fictional anticipation”  (Baudrillard 122). Having experienced this 

tendancy of CAD, I had difficulty connecting the objects I was working on with anything 

but myself and the cool blue isolation of unlimited empty CAD space. The anticipation of 

the real was only satiated once photoghraphs and sculptures had begun to trancend into 

physical forms. Bringing the virtual objects I created into an environment, albeit virtual,  

was a major step in having any degree of affinity toward them. 

There is a great degree of control to be felt when constructing the circumstances 

for these virtual photoghraphs. If one looks closely, there are tell tale signs of illusion, but 

for the most part, they are convicing representations of a reality that never existed. The 

element of chance is in the letting go of details to see how the simulation will reveal its 

own imperfections. It is in this way that I see the danger for simulation to dominate 

creativity, as software becomes more sophisticated, visual errors or artistic choices may 

become more automated to speed and homogenize rendering. If the future of technology 

is one where idealic virtual experience is increasingly liquid and effortless, it is likely that 

we will lose a desire for stewardship of the real and alter ourselves accordingly. 

2.3.1 Online Sharing of Experience 

Maker culture is a movement of people involved with sharing information and 

experiences. I see the emergence of maker culture as the spirit of curiosity and 

cooperation-- a beautiful side-effect of the information age. Maker culture is socially 

connected by sharing making experiences. The constructivist view, of learning through 

making or experience, is quite prevalent for makers like myself. However, in a world of 
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few apprenticeships, makers are more likely to share with each other for a collective 

learning experience.  

Online sources and open sharing of experience on YouTube have been invaluable 

for learning basic principles and knowledge of components and systems. Contributors to 

YouTube, discussion forums such as CNC Zone, and software user manuals comprise 

much of my own research through direct information gathering and deduction. 

YouTube, however, is not always the best resource for technical know-how, as it 

relies on the experiences of people who are themselves still learning. However, as they 

experience their own experimental difficulties, they reveal discoveries and clues that aid 

in my own troubleshooting.  

There are some YouTube contributors in the field of DIY CNC who I highly 

regard, but their content can be dated in the types of components they are using. The 

“GuruBrew” channel is one such resource that I drew from extensively (GuruBrew). Host 

Steve explains many of the overarching concepts of system function with great 

descriptions and in a calm, methodical way that I could understand.  

As a researcher, I looked at all the manuals, text books, how-to guides, and 

datasheets that I could find; relating to the components and systems I was investigating. 

These were helpful and necessary for finding information, but in terms of quickly 

acquiring skills, I gratefully engaged with experienced online contributors, speaking in 

layman’s terms, to transfer the bulk of my practical knowledge.  

Autodesk also has an excellent set of tutorials and online resources as part of the 

support they offer with their design products. They have also implemented a cloud 

computing architecture that allows smaller computers with fewer resources and different 
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types of video cards to operate the software. This vastly increases the accessibility of 

design software to many artists and has denatured CAD from being an exclusive practice 

that comes at a high investment cost.  

For CAM operations, the best example I draw from extensively is NYC CNC 

(saunixcomp). This YouTube channel is a useful resource for the Autodesk Fusion360 

CAD and CAM tutorials although it is specific to metal milling on Tormach machines. 

The videos are of a high production value and have a succinct quality.  

In my ideal online forum there would exist a channel of this quality, focused on 

CAD and CAM but using a CNC router mill. After my MFA, I intend to explore this idea 

further as an avenue to give back to the DIY online community. Acquiring and 

processing information from free online forums creates a feeling of connectedness. That 

connection can only be truly fulfilled by a reciprocal contribution. For this reason, I 

began posting my research videos to YouTube. I intend to continue to edit my 

productions and to make them available to an online audience. 

2.3.2 The Creative Impulse 

Though much of my present work gives an impression of a product of engineering, it is 

steadily moving back toward being an expression of life. I enter technical investigation 

with the experience of an artist driven by curiosity, but the creative impulse has been 

more than my compass to learning. I have been pushing technical gains to understand my 

role as an artist beyond my physical involvement with representation. Although the 

expressions in this exhibition are a ratification of my experience in the academic 

program, they are also artifacts of a personal journey that has led toward personal 

independence and resolution.   
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CHAPTER THREE: The Exhibition 

“Figure 1” is a gallery map of the installation. The figure numbers listed in its legend 

correspond with images in this paper.  

 As viewers approaches the gallery, the first thing they see through the glass 

doorway is Arthropod Version 1 (see fig. 8). Its match-head tipped legs and wooden gears 

with candy-apple cranks invite play. Inspired to enter, the viewers have breached the 

doorway and immediately see Arthropod Version 2 (see fig. 9) on the left. To the right is 

The CNC Router (see fig. 2), angled out from the corner, dynamically facing the wooden 

figure across the room.  

Re-Assembled (see fig. 4), a wooden figural work, confronts the CNC Router with 

the direction of his gaze. My hope is that this will help formulate a theme of automatic 

labour for the viewers. Arthropod Version 1 (see fig. 8) and Arthropod Version 2 (see fig. 

9) face off in a similar manner. The two lines of association between these four sculptural 

works intersect to create a visual hotspot where conversation and participation are 

intended.  

Manichean Heart (see fig. 6), Augustinian Heart (see fig. 7), and Facets (see fig. 

5) form an equilateral triangle on the floor to reinforce their common design element and 

thematic relationship. Components in Nature (see fig. 10-13) and Breaching the Void (see 

fig. 3) lace the perimeter of the installation together and indicate the design process by 

which the artworks originate.  
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Figure 1: Exhibition Layout 
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3.1 The CNC Router 

I initially chose the CNC project (see fig. 2) as a means of development. I felt a bit 

fraudulent when I first entered the creative technologies program because I lacked the 

skills I would later expect to proclaim mastery of. If I was to succeed in the way I 

interpreted my challenge, I required a hard trial that would demand a high level of 

research and technical reskilling.  

The second part of this development needed to advance my art practice beyond 

my academic program. I had to invest my time and energy on research that would provide 

a better outcome than simply maintaining my current skillset and continuing to improve 

it. I had realized some time ago that I needed to change something if I was to continue 

with sculpture. The interdisciplinary approach was my opportunity to move forward. 

The project had to also align with my curiosity and research into the valuation of 

work, but I also had to confront my own fear of giving up control of the labour and 

spontaneity of my previous art practice. This was a contentious point of pride and a 

burden for me. I wanted a deeper understanding of mechanical production process. The 

labour of making a machine that makes art marks an intimate relationship between an 

artist and tool. Thus, I stake a claim to the hand-made by creating the machine that 

replaces my labour.  

Much of the structural framing of this project was a reflexive process of designing 

and then editing the design. There were many problems to resolve during the process of 

development and many fabricated parts went undocumented in the design until they were 

made in the real. Being both designer and fabricator was a distinct advantage that allowed 

for organic development of the CNC, as it ensured the design history was embedded in 
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the drawing itself. Although the CAD process captures much of the information and 

signals most problems before they start, the problem that remained was putting 

improvisational problem-solving into the physical objects.  

See the video linked in Appendix B that shows the improvement of CNC 

operation after more intensive tuning and troubleshooting of the machine was complete. 

Building this small box was a test of the fine-tuning of the CNC router and shows the 

workflow involved with design, production, and assembly of an object.  

The DIY CNC machine has a size of 6 feet by 6 feet by 65 inches. Its material 

construction is mainly aluminum with stainless steel hardware rails. Positioning ball 

screws run along each axis to transfer power from the motors. One motor controls the Z 

axis (the vertical plane), one controls the X axis (the horizontal plane), and two motors on 

each side of the Y axis (operating the back-and-forth motion). This two-motor 

arrangement on the Y axis is referred to as a fully supported gantry type of machine 

operation and has improved stability and calibration control over a single motor driven 

gantry. The machine is also equipped with sensors to tune the axis and provide feedback 

to software, which limits its movement—a necessary safety measure. The bed is an 

adjustable aluminum frame clad with MDF waste board with T-Track in between for 

securing cutting materials. The cutting head is enclosed with a flexible tube housing for 

extraction by an external vacuum unit. Accompanying the body of the machine is a 24” X 

18” X 30” cabinet that houses the electronics that operate signals and delivers power. The 

cabinet also houses the cooling reservoir for the cutting head. The specifications of the 

CNC are outlined in Appendix A. 



 

33 

I have included this machine in the exhibition, as its concept and its process of 

creation is the pedagogical foundation from which all the art objects and images in this 

installation are related.  

 
Figure 2: CNC Router 

182cm x 187 cm x 180cm 

Aluminium, 3KW spindle, 1600oz/in motors, 25mm ball screws, Electronic components 

3.2 The Hammerhead 

This form developed as my CNC machine reached completion. I was experimenting with 

ways of uploading objects into my design software when I went to NeuroFitness and 

captured a full-body digital scan of myself. I took the object file that was generated and 

converted it to a CAD file using Meshmixer. I then joined that mesh with a 3D drawing I 

made in Fusion360. The result was The Hammerhead (see fig. 3, 4).   
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I used a slicing program to split the virtual Hammerhead form into stacked 

segments at a 45-degree angle. The result was a hundred contours cut from half-inch 

plywood with holes drilled for alignment and assembly along lengths of dowel. This was 

the first piece of sculpture to be cut from the CNC. My technical investigation began at 

last to show its full ability of output. This piece made me keenly aware that although the 

CNC was operational, there were still details and tuning to work out for its optimal 

performance.  

Acting on intuition and improvisation has long been a fundamental part of my 

process and identity as an artist and craftsman. Exchanging this cathartic gratification for 

my current methodology of making was the most difficult part transitioning to an 

interdisciplinary practice. To reinvent myself, I made a conscious choice to put away my 

artistic impulses until I could effectively wield them with the new tools that would define 

this new process. The gamble was what I knew to be my artist’s identity; the result was 

yet to be determined. I sometimes doubted if the artist I became would still have a 

creative impulse at the end of the journey. 

I felt relief in creating the Hammerhead avatar. My self-doubt waned. I could 

once again look forward to the artist I was becoming. I had by then created hundreds of 

drawings of components, but this was the first time in a long while I had found my 

artistic impulse guiding me. I had really entered the design and artwork was beginning to 

happen. 

In this exhibition a repetition of this figure is expressed in two and three 

dimensions, with different materials at different scales demonstrating the prolific nature 

of the digital conceptual process. I purposefully keep the production process evident in 
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the final forms to illuminate the passage of work from concept to creation. See video 

linked in Appendix B that shows the assembly process. 

3.2.1   Breaching the Void  

I floated in the space between two disciplines, in unknown territory, vulnerable in the 

face of an emerging reality of what could be measured and rationally understood. I 

doubted my courage. For some time, I felt that I would remain, at best, a tool of 

production. The creation of Breaching the Void was the first genuine expression of what I 

was going through and beginning of the resolution between my artistic self and my 

technical research. 



 

36 

 

Figure 3: Breaching the Void.  

80cm x 80cm 

Acrylic Aluminum Composite Photoprint 

3.2.2   Re-Assembled  

 

This work expresses the re-assembly of self in a literal sense. The rough contours of the 

profile evoke a rigorous dissection/re-assembly and transformation of internal 

contemplation and self-conscious design. This sculpture is an upright version of the 

original hammerhead that celebrates the emergence of a new man, confident in his skills 

and proud of the machinery that created him.  
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In its composition, the angular layering functions to bring a dynamic contour into 

the piece, thus interrupting the Cartesian interpretation of the art assemblage. As the 

perspective of the viewer changes, so does the contour of the form. The tactic of this 

choice is to guide the eye/viewer around the piece, as it is meant to be experienced from 

all angles. I enhance this effect in the gallery by lighting the figure with floods at ninety 

degrees to each other: one directed against the contour of the stacked assemblage to 

project a smooth shadow identifiable as the figure; the other flood is directed with the 

contours of the stacked assemblage, creating a wall shadow that appears pixelated see 

fig.1).  
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Figure 4: Re-Assembled 

100cn x 45cm x 45cm 

Baltic Birch, Plywood, Black Ink 
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3.3   Hearts 

This body of work is extrapolated from a single Stereolithographic file: Newheart.stl. I 

created this object with Autodesk Mudbox as a self-reflective expression which explores 

different facets of ideological make-up. It occurred to me that if I took the action of 

making the form of a heart, it would re-enter my reality and I would soon find 

expressions for it, much like the Tin Man receiving his “heart” in the Wizard of Oz 

(Fleming, 1939).  

With my art I was forcing a state of amalgam that I could control. If I 

reconstructed parts or all of myself in simulation, then the resulting simulacra would gain 

influence through their omnipotence and affect my belief in them. (Baudrillard 5).  
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3.3.1 Facets  

The physical form is carved from reclaimed piano wood but gets the bulk of its 

virtual form from the above mentioned Newheart.stl. I simulated the blocks of wood that 

I was going to use then superimposed them with the Newheart.stl file. In design, I 

intersected the objects to create parts, I then generated CAM for each one, and carving 

out the surfaces out using my CNC machine. This is only one example of how a digital 

motif can be utilized to create a final form. See the video linked in Appendix B that 

shows how the original virtual object was altered to produce this work.  
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Figure 5: Facets 

60cm x 60 cm x 90 cm 

Reclaimed Piano Wood, Iron Wood Base 
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3.3.2. Manichean Heart 

 

Figure 6: Manichean Heart 

40cm x 40cm  

Acrylic Aluminum Composite Photoprint 
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3.3.3   Augustinian Heart  

 

Figure 7: Augustinian Heart 

40cm x 40cm 

Acrylic Aluminum Composite Photoprint  

 

3.4 Arthropods 

I have long been interested in locomotion and biomimicry. In previous kinetic sculpture I 

had mimicked elements of the natural world in a mechanical fashion. The form is a 

specter of my personal concerns about my own divergence from the natural world. 
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Beyond the spectacle of kinematics, I address the alterations we make to nature as we 

construct a shared reality. This continuous alteration retreats from purist views of Utopia 

and may soon apply to our own physical and mental state.  

In an economic system that values a homogenized product over individual 

variance, any variance in production leads to a value difference and complicates market 

commodities. If skilled labour becomes a thing of the past, the homogenized worker 

becomes the product of the future, to be bought and sold and traded at will. Beyond a 

kinetic investigation, this sculptural work explores our entanglement with technology and 

precarious tendency to lay down burdens of autonomy to technology.  

“When human atoms are knit into an organization in which they are used, not in 

their full right as responsible human beings, but as cogs and levers and rods, it 

matters little that their raw material is flesh and blood. What is used as an element 

in a machine is in fact an element in the machine.” (Wiener 185) 
 

Two versions are included in this exhibition, allowing the viewer to see the 

change in production and design process from the analog to the digital. The two versions 

of Arthropod embody a great deal of research and show two tangential permutations of 

one technical foundation. Arthropod Version 1 (see fig. 8) invites viewer participation 

while Arthropod Version 2 (see fig. 9) works autonomously and becomes part of the 

environment of the exhibition. With these two works I offer a choice of engagement or 

passivity to the audience.  

3.4.1 Arthropod Version 1  

This sculpture is an inward look at the mind of an artist grappling with his hands’ ability 

in the absence of the appropriate technical apparatus and skill base. It was built with hand 

tools and motorized and suspended from a chain during development stages. I was using 
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heavy duty stepper motors that I would later assign to the CNC, but it failed to support 

itself as a motorized object. It functioned as an accurate self-portrait of the artist at the 

time of its creation. When my best intentions failed I sacrificed the aesthetic form to keep 

moving forward and make it work. There are signs of desperation: hacking into the body 

to reduce weight, the skipping marks of hand-guided router, and haphazardly placed 

screws for motor mounts.  

Even before the piece was nearly abandoned I knew another approach would be 

necessary. The frustration I experienced with trying to make this hand-fabricated 

sculpture walk was the inspiration to build a CNC Router, as a way of to learn 3DCAD 

and to produce work with more accuracy and speed.  

When I eventually revisited this piece, I realized that interactivity was the answer 

to this machine’s locomotion. I had touched on a human relationship with technology that 

I could not ignore. The necessary augmentation was one of human involvement; two 

cranking arms were added to provide the power to move the gears. Suddenly, the 

machine had become a sculpture with a reason to move, provided by the participants. 
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Figure 8: Arthropod Version 1 

100 cm x 200 cm x 120 cm 

Birch Plywood, Bearings, Hardware 

 

3.4.2 Arthropod Version 2 

This version explores extrusion material as well as a scaling down of the form and an 

adaptation of the design to incorporate found objects. It is the first Arthropod to be 

designed in three dimensions using Fusion360. Version 2 has common leg geometry with 

the original, but its gearbox is much more sophisticated and complex. Reducing the 

required input torque way beyond its requirements is one way to ensure that power is not 

a problem. The reduced weight of the semi-hollow 3D plastic and fiberglass insures light 

overall weight beyond electrical components. Its scale is smaller Arthropod Version 1, 
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runs on two DC motors reclaimed from old drills and uses two rechargeable 18V drill 

batteries as a power source. It utilizes one Arduino micro-processer to run programming 

and two MegaMoto power shields to convert the five-volt signal coming from the 

Arduino to a voltage that the motors can use.  

This design of the Arthropod form has gone through a great many iterations of leg 

design, bearing inserts, and structural framing. It was originally intended to operate 

autonomously as an object-avoiding robot in the gallery. I had tested the unit with two 

ultrasonic sensors, but I determined that the range of my sensors was far too limited for 

the stride of the robot. Additionally, I had made a fatal error by altering the design of the 

exterior hubs on the gearbox while redesigning the frame. This compromised the 

structural integrity of the real-world object. This time, my problem with locomotion was 

structural integrity; if I set it on the ground it would tear itself apart. Like Arthropod 

Version 1, I had to improvise, to see how I could still use this work and go with the 

happy-accident.  

To contextualize this work as an art object it had to have a conceptual overtone. I 

decided to put it in direct contrast with the its participatory brother and look at 

interactivity versus an autonomic constant. This is how I chose to take sensors out of the 

picture. It would be a robot without communication. A symbol of ineffectual existence on 

a fashioned plinth, at eye level with its observers.  
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Figure 9: Arthropod Version 2 

100cm x 60cm x 40cm 

3d Printed PLA Plastic, Bearings, Hardware, Fiberglass, Electrical components 
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3.5   Components in Nature 

This body of work is an artful documentation of components drawn and rendered in 

design – composed and captured in virtual 3D photographic environments. This work is a 

simulation inside a simulation, exhibited as a playful intersection of art and technology in 

a “natural” setting and exhibited as photographic prints in the installation. 

3.5.1   Perfect Day  

 

Figure 10: Perfect Day 

70cm x 40cm 

Acrylic Aluminum Composite Photoprint 
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3.5.2   Isolated Power Supply  

 

Figure 11: Isolated Power Supply 

69.8cm x 25cm 

Acrylic Aluminum Composite Photoprint 

3.5.3 Power Construct (Exterior)  

 

Figure 12: Power Construct (Exterior) 

80cm x 60cm 
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Acrylic Aluminum Composite Photoprint 

3.5.4 Power Construct (Interior)  

 

Figure 13: Power Construct (Interior) 

87cm x 50cm 

Acrylic Aluminum Composite Photoprint 

 

3.6 Viewing Screens   

Apart from Arthropod Version1, I honed my skills by drawing each component of each 

work in the in Autodesk Fusion 360. The discipline of drawing these components – large 

and small – has been a great exercise in terms of acquiring speed and learning how to 

design; the result is a library of components to draw upon for future projects. Through a 

cloud interface called A360, these interactive drawings can be accessed from a desktop 

computer in the gallery (see fig. 1). My ordered process for executing a project is now a 

careful consideration of concept, components, methods of assembly, and material 

encapsulated in design.  
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Conclusion 

Concluding this exhibition, I have accomplished my goal: to seek out and utilize a new 

creative approach. I will continue to use my previous skillset, but I have now augmented 

it with an enhanced physical means of production. The program has given me a deep 

appreciation for the work of theorists as an integral part of creating work and has inspired 

me to keep improving my writing. Ahead of me is a successful interdisciplinary art 

practice which is more theoretically grounded and projects a more conversant world 

view. 

 My purpose as an artist has changed in conjunction with my artistic labours. I can 

now accomplish much more with the time I have, and I have found that my inner creative 

impulse is thriving in between the tactile and the digital, where I moderate the entry of an 

idea into the real world, and my craftsman has no shortage of hand-work ahead of him to 

finish projects. My experience has shown me that engagement with technology, meant to 

ease labour, conversely produces an abundance of new labor and specialization 

possibilities through added complexities. I am now at a point where I can start enjoying 

the fruits of my research with the skills I now wield.  

Norbert Wiener’s fears and assertions of a great recession suggest that there is an 

inverse relationship between automation and the welfare divide of people in capitalism; 

but there are new elements in play: digital currency, information availability, increased 

global awareness, and value in the virtual. These are only a few variables that constitute 

emerging sectors of the global economy that are not based on material fabrication. My 

hope is that while the job market may become increasingly homogenized, global 
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disseminating of knowledge will pave the way for independent local enterprises to 

compete. 

Looking at Baudrillard’s writing about simulacra in relation to images, I have 

concluded that if I am an artist who has implicated himself in the creation of simulacra, 

then I have a responsibility to be skeptical and resist technology that does not improve 

my life. However, by continuing to educate myself, my technological anxiety is 

grounded, and I can overturn it by remaining judicious. 

Going forward, I will document my work on a YouTube channel. Having 

explored the media that is currently available online, I have discovered a niche that needs 

filling: clear explanation and demonstration of CNC development. In this way, I will 

further develop a more effective means of production, share knowledge, and empower 

people. I would also like to take some time to fully explore the capabilities of the CNC 

router.  

In my professional life, the MFA will equip me to share a new means of 

production with the MAP faculty and share new skills and art-making approaches with 

students. At the end of this long-term goal, I feel as though I am at the beginning of a 

new life. There are art-paths uncovered in my research that are yet to be explored and 

long-term projects, like the Arthropod, that I want to see resolved. My personal art 

practice and experience will only continue to expand.  
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APPENDIX A: Supplement to Process 

A CNC machine is any type of machine utilizing Computer Numeric Code. Numeric 

code is a system of quadrants that denote a position of axis on a Cartesian graph. X+2, 

+Y+3 refers to a certain point on a linear graph from an origin point of 0. Add third 

dimension X+2, Y+3, Z+3 and you have a point in three-dimensional space. G-Code is a 

common industrial language that expresses position, speed, direction and other actions 

and descriptors; determining the paths of movement between points and calling of other 

functions.  



 

 

.  



 

 

 

I wanted to produce a large (safe) CNC Router with high precision and accuracy, a decent 

speed, torque, cutting ability to accommodate large, wide materials. This was a lot to ask 

of a first attempt. To embark on this project, design considerations would determine the 

abilities of the machine as a complete system with structure, movement, tooling, and 

control. Each aspect would determine the creative end-form and potential output.  

To begin, I used Adobe Illustrator to plan. I drew sketches of the hardware and electrical 

components I ordered from the schematic diagrams and charts found online. I would 

eventually redraw most of these components in Fusion360. The seven months wait for the 

arrival of the parts (from China) gave me further time to research design and system. My 

hardware choices were intuitive and budgetary. 

I had experience with Sketch Up but was not adept at CAD (Computer Aided Design). I 

opted initially for a free trial of Autodesk’s Fusion360. My first experimental CAD 

drawings were profile sketches of mostly tubes and extrusions with measurements taken 

off materials I already owned. I began drawing the components I had ordered which 

would eventually be elements used in design and in the final product. This was my 

introduction to three-dimensional design. It continues to be a valuable learning platform. 

Autodesk has many YouTube tutorials to highlight different functions of the software. 

This was a primary resource for my self-education. 

The structure of The CNC is built with materials I had on hand. Much is second hand, 

some was given as industrial waste, and some was from a local recycling enterprise. I 

have bartered and traded in exchange for many materials for my projects. I had to 

configure materials for the frame and the gantry to make the most economical and rigid 

structure possible. The bed frame and gantry are made entirely of aluminum extrusion 



 

 

and plate. All the hardware is stainless steel to prevent accelerated corrosion of steel on 

aluminum. The large extrusions of aluminum offer lower mass, rigidity of material and a 

larger footprint for stability. 

Motor torque and speed were a great consideration. I would move these large extrusions 

with gears, with smaller motors speed and affecting torque. I decided on even gearing and 

the biggest stepper motors I could afford which offer a maximum of 60V at 3.5 Amps 

and 1600 oz. /inch of holding torque. The stepper motors are the four-wire variety – two 

wires for each set of magnets in the motor body (see illustration). Each motor receives 

two voltages; the angle position of the motor head is determined by the ratio of electricity 

applied between the two sets of magnets. While it may appear that stepper motors are 

turning continuously; they are being given a high-speed set of pulsed instructions from 

the motor drivers to go to specific angles.  

The next choice was the guide rails and ball screws to correspond with each axis. Guide 

rails are responsible for supporting the linear motion of the moving components. Ball 

screws actuate the power of the motors controlling motion. I found a package online that 

offered two 30mm guide rails and linear bearing blocks for moving the gantry, and four 

15mm rails to move the Z Axis Assembly across the X axis. I ordered 20mm ball screws 

for all axes with a lead rate (amount of forward movement) of 5mm per single rotation. 

On average, most of the ball screws I saw available had a lead rate of 10mm per rotation. 

I chose 5mm because it is twice as accurate, typical of a fine engraving machine. The 

trade-off is that potential linear movement speed is cut in half. I would rather have a 

machine that could handle high detail than something faster. 

The motors I chose can step at increments of 1.8 degrees, making a full rotation 

comprised of 200 total whole steps. These steps can be further digitally subdivided by dip 

switches located on the motor driver. Dividing these steps will smooth out the action of 

the motor creating better precision and quieter operation. Accuracy, however, is lost. I 

chose a lower level of signal subdivision at 2000 digital steps per revolution. 

To configure software to the CNC machine, software must first send pulses to the motor 

to move it one native unit (in). Given that one revolution is 2000 steps and that one 

revolution will cause the ball screw to travel 5mm, and that there are 25.4 mm in one 

inch: (2000 Steps/revolution=5mm) = (400 Steps/mm); 25.4(number of mm/inch) * (400 

Steps per revolution) = 10160 steps/inch.   

Inputting this number is the first step of motor tuning. As I used even gear ratios to 

transfer power to the ball screws, this was as complicated as my calculations ever got. 

The software is then calibrated to the machine correctly for baseline of distance traveled 

for each axis.  

The cutting head is a 3.3KW 240V water-cooled spindle running at 13.75 A. It runs 

20000 RPM at 400HZ and requires its own separate circuit breaker. It circulates its 

coolant from an electric pump inside a cooling reservoir residing in the base of the 

control cabinet. The spindle is as fast and as houses as much torque as I could ever need. 



 

 

This setup runs much more quietly than an air-cooled spindle and has a robust presence at 

17kgs. It is fitted with an ER20 style collet holder and can easily accommodate tools 

equal to or greater than .5” shaft diameter. The VFD (Variable Frequency Drive) that 

controls the spindle is mounted atop the control cabinet and is currently configured to be 

run manually by potentiometer. I hope to integrate its control with my CAM software via 

10V analog output from the BOB (Break-Out Board).  

The Control Cabinet houses the all essential information for delivery, feedback 

monitoring and power distribution components of the system: the BOB, motor drivers, 

grounding bar, and the power supplies. The front panel of the cabinet features fuses, 

Power Indicator lights, 115V electrical input with switches, voltmeters with Mosfet gates 

for monitoring motor consumption, emergency stop, external DC power supply inputs, 

and aviation plugs for motor output. Central to these components is the BOB, which 

distributes all incoming 5V information from the CAM software, to the motor drivers. 

There is one driver for every motor. Motor drivers mimic and subdivide incoming 5V 

signals from the BOB then emulate those frequencies directly to the motors but with 

higher voltages akin to individually designated power supplies. The BOB is also 

responsible for maintaining a constant signal flowing through NC (normally closed) 

safety switches and an emergency stop button located on the front panel of the cabinet. If 

the flow of this signal is ever interrupted, the CAM software cuts all power via the BOB 

to the motor drivers effectively freezing the machine in place until it is reset. 

Initially I installed a cheap generic parallel port style breakout board to control the 

machine. I discovered that most machines still use this kind of computer communication. 

This is problematic as it requires a computer of some age to run the software and takes its 

signal power directly from the motherboard. This begets a potential for impedance. 

Briefly: it may destroy a motherboard if the BOBs power supply is not completely 

isolated. I ruined an old XP computer and a BOB in this way while experimenting. 

On second attempt I opted to use an Ethernet Smooth Stepper chipset with a compatible 

MB2 BOB from Thailand. This was an excellent choice. This BOB is equipped with 

spring attachment terminals for easy connections and LEDs mounted beside every single 

one to enhance diagnostic and software troubleshooting. Because of the Ethernet 

connection, it is completely opto-isolated from the computer and powered by an 

independent 24V power supply connected from the front cabinet panel. An additional 

advantage of this hardware is that it has three configurable ports, compared with one. 

This means more independent safety circuits, room to install a probe jack, and many 

other expansion possibilities for automated control.  

This CNC receives instructions from a computer that runs G-Code to the drivers of the 

motors to position the cutting tool at different points, creating cutting paths for the router 

head. The code itself is delivered from the computer by CAM (Computer Aided 

Manufacturing) software, which uses information usually generated by CAD (Computer 

Aided Design) software. 



 

 

 

APPENDIX B: List of Video Links of Documentation 

https://www.YouTube.com/watch?v=oN8ak08bZ1I  Wooden Man Construction 

The following video shows the process of creating a 3D shape in Autodesk 

Fusion360 and explores some of the basic tools and method of PDF output of a design for 

the production floor.  

https://www.YouTube.com/edit?o=U&video_id=rwmQ9xPUQh8 

This video shows how the original virtual object was altered to produce this work. 

https://www.YouTube.com/watch?v=1QH53MY9Oq4&t=3s  

 

https://www.YouTube.com/watch?v=piY70LC0WJM  Arthropod 1  

Arthropod v.2 

Building this small box was a test of the fine-tuning of the CNC router, and also shows 

the workflow involved with design, production and assembly of an object. 

https://www.YouTube.com/watch?v=7uxQREfYC90  Collet Box - Combining 

CAD and CAM 

The following video shows the fabrication and construction of the CNC machine. 

https://www.YouTube.com/watch?v=iAE5iRDszWI   

 

https://www.youtube.com/watch?v=oN8ak08bZ1I
https://www.youtube.com/edit?o=U&video_id=rwmQ9xPUQh8
https://www.youtube.com/watch?v=1QH53MY9Oq4&t=3s
https://www.youtube.com/watch?v=piY70LC0WJM
https://www.youtube.com/watch?v=7uxQREfYC90
https://www.youtube.com/watch?v=iAE5iRDszWI



