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The visual aspect of my work is also connected to Suprematism and Constructivism because of their total abstraction and use of geometrical shapes – in
the case of the latter, because of its connection to science. The Suprematists believed in non-utilitarian, non-material and non-objective art, where
feeling was of main significance. In contrast, the Constructivism art movement rejected the idea of autonomous art – art without instrumental value – in
favor of art with a social function. I'm not claiming that my sculptures have a social function, but the idea of a dual purpose is intriguing: besides their
intrinsic visual and auditory qualities, they are also live electronic devices capable of presenting, or perhaps sonifying, their internal communications.
To clarify the comparison between my work and these idealistic opposites in Suprematism and Constructivism: my sculptures obviously have a
functional or “utilitarian” aspect to them due to being circuits, but the overall goal is not necessarily anything else than the pure artistic feeling from the
visualization and sonification of processes in a complex system (i.e. a circuit). Solving a problem geometrically, as you would “solve” a circuit in the form
of a sculpture, exhibits an intellectual beauty: just as elegant solutions are accomplished in mathematics or in the fugues of J.S. Bach, architecture can
give rise to aesthetic pleasure because it exhibits the solution to a complex set of technical problems.
Whether it appeals to the senses or to the intellect is of course subjective. Someone with no knowledge of electronics would most likely perceive the
sculpture in its abstract complexity and approach it holistically – not entirely understanding the system of the circuit, but acknowledging the system's
existence. Any person with a degree of technical proficiency might postpone or ignore the 'artistic pleasure' due to his initial analytical approach upon
observing the work – similar to the technological listening of sonologists trying to dissect or rationalize acousmatic pieces of music. Regardless of
expertise, both are, in my opinion, cases of intellectual beauty because there is a governing law (or system in the case of a circuit) that is discernible, or
at least acknowledgeable, by anyone. According to Le Corbusier and Ozenfant in their essay Le Purisme, the concept of intellectual beauty is on the top
of the hierarchy of aesthetical sensations: with regard to man, aesthetic sensations are not all of the same degree of intensity or quality; we might say
that there is a hierarchy. The highest level of this hierarchy seems to us to be that special state of a mathematical sort to which we are raised, for example, by the clear perception of a great general law (the state of mathematical lyricism, one might say); it is superior to the brute pleasure of the senses;
the senses are involved, however, because every being in this state is as if in a state of beautitude.
I would also like to draw parallels between Functionalist architecture and my own work. In his essay Ornament and Crime, published in 1913, Adolf Loos
criticized the use of ornaments in useful objects, claiming ornaments accelerated the process of an object becoming unfashionable, and that the time
and effort put into ornamentation was a waste of time, and thus a 'crime'. This, along with Louis Sullivan and his phrase “form follows function” –
meaning that “beauty might arise naturally, or even necessarily [...] if the functional aspects are satisfied” – in broad terms helped define Modernist
ideals in the 20th century, rejecting the traditional and embracing the spirit and industrial aesthetic of the modern age. In Functionalist architecture, the
form of a building was “merely a consequence of the building's spatial requirements”, and we will see how these Modernist tenets are very much
relevant to freeform electronic sculptures, and even to electronics in general. Each wire and component in a sculpture accommodates the functionality of
the circuit, be it in structural support or transport of electric current. The electrical design of the circuit determines the design of the sculpture: the size
is often determined by the circuit's complexity due to the space required to mount the various components and the amount of connections needed to be
made between each module. As the physical construction is more often than not solely based on the circuit design's requirements, it is comparable to
archaeology. If you are digging up a dinosaur you want to reconstruct, you know that each joint and knuckle has a specific function, and that it's just
about collecting them and finding the right spot for them to be put together. Likewise, electronic circuits use components and wires for specific
purposes, and after the circuit has been designed on paper, they also need to be placed at the right spot in the electrical ecosystem in order to make
the current to flow through them in a meaningful way. Of course a dinosaur is less flexible when it comes to interconnecting its parts, so my hypothetical
archaeological career would probably be short lived. The bottom line is that once the circuit's electric characteristics are decided upon, the visual design
of the sculpture is already there. It's about finding the best way to put it all together.
There are various fields within the category of freeform electronics. Dead bug, Manhattan style, air-wired, or simply ugly, to name a few. The actual
definition of each term might vary, but what they have in common is that none of the components are absolutely fixed to a substrate which takes care of
the routing of electric currents, like the through-hole or surface-mounted device filled printed circuit boards (PCBs) we see in modern devices like our
computers and phones. For simplicity's sake, I will refer to all non-PCB styles as freeform.
The advantage of the freeform style is that the road from an idea to the finished product or prototype is short. No need to plan and etch a printed circuit
board, as you simply connect all leads in a point-to-point manner. Because of the fact that the leads are short and not in parallel – and because the
circuit often rests on a huge grounded copper plate offering efficient grounding – radio interference and stray capacitances are reduced. These points
made freeform styles popular among ham radio enthusiasts and other amateur hobbyists during the 80s. The Manhattan style is perhaps the most
fascinating one out of the bunch, and certainly the one that resembles a piece of art the most. The name comes from how a finished product looks like a
busy skyline of tall buildings, and it lines up well with how many a child fantasize about electronic components being small houses in a
complex city layout. It is also the most mechanically solid technique of all the freeform styles, utilizing small soldered pads that are glued to the copper
plate for its connections, providing extra support.
I personally refer to the style used in my sculptures as air-wired. The categorization might be questionable, but due to the lack of institutionalized
definitions of freeform styles, it will do for this paper. Air-wired electronics also uses the point-to-point connections seen in other variants, but omits the
grounded copper plate. Instead, thick tinned copper wires are being used for grounding, simultaneously functioning as support for the circuit.
There are, in relative terms, quite a few artists who have ventured into this air- wired approach to electronic sound sculptures. However, there are three
particular artists I consider to be “senior artists” or pioneers within the field. Anyone who has witnessed the works of Peter Vogel undoubtedly has been
amazed by the attention to detail, structural complexity and balance his pieces contain. I am evidently no different, having spent large parts of the last
year trying to learn his trade by meticulously pausing videos and zooming in on low-resolution images of his exhibitions, attempting to get a grasp of the
logic behind it. Vogel's philosophy as an artist has always been about instilling a notion of time onto his art. Originally a painter, he did various
experiments trying to introduce a temporal dimension into his work, interpreting his paintings as graphical notations of dance or music. In 1969, while
he was working on brain research for Hoffmann-La Roche, a Swiss health-care company, he was inspired by his readings in neurophysiology to create
cybernetic objects, thus starting his sculpting career. Besides time, Vogel's work relies heavily on human interaction – a 'side effect' of dealing with time,
according to the artist himself – as a compositional tool.
Walter Giers, who recently passed away, was another artist in the field of freeform electronics. Like Vogel, he wanted to transcend the two-dimensional
artwork by creating a dynamic piece that – unlike a recording that would be unchanged if you put it on repeat – would be different each time you played
it. Giers' earlier works were also driven by human interaction, but after a discovery in the 70s, he started to automate his art, as he was more interested
in it having a life of its own.
Integrating chance was an extremely significant development for me. In the beginning you had the interactive objects since there was no other way to do
it. When I built a tone generator and I wanted it to produce different tones, I had to put a couple of switches on it, and then I brought a person into the
mix, who operated the switches so that the picture would change and practically reach the dimension that I was going for. And then at the beginning of
the 70s I realized that I could also do these things with the random generator automatically of course, well not automatically in the sense of a program,
but the objects would become autonomous.
The third artist I want to discuss is a bit of a contrast to the two above. While still in the air-wired genre, Leonardo Ulian uses electronic components
purely for their cosmetic value. A series of his works, all fittingly named Technological mandala with a number slapped on, is best described as electronic
drapery, with patterns often symmetrically expanding from a point in the middle. This approach, relying only on the visual characteristics of the
components, makes the circuits dysfunctional. It certainly has a more spiritual feel to it, relying on shapes, form and color rather than the intellectual
beauty of complex systems.

