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A Mountain of Words
Unspoken

Lilo Viehweg

How to write adesign history that navigates in between material and body politics? By trying
to find articulations in amountain of words unspoken this project explores trandlations of
disciplinary literacies between scientific and artistic/design practices. An ambivalent endeavor
that challenges perspectives on crystalline matter.




Lilo Viehweg, kitchen experiment, home-grown Rochelle salt crystal on industrially sintered ceramic
crystal, 2021

A Mountain of Words

Deep into the mountain of unspoken words | go.
Looking for footnotes.
| carry one word in my backpack.

Bringing it back to where it never came from yet always belonged to.

In my PhD project Stuated Knowledges of Complex Matter,[1] | am unfolding a design
history of asmall electronic component of crystalline matter. So-called «piezoelectric
materials,» which are also referred to as «smart materials»[2] or «technological materials,»[3]
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depending on the discipline in which they are described. The design history of these materials
isambivalently positioned in disciplinary demarcation. Designed in the field of materials
science today, the small electronic component is used as a mass-produced commodity within
maker cultures at the intersection of art and design education for tinkering processes, i.e. the
making of little machines and learnings about creating with electronics. This situatednessin
between (at least two, if not many more) seemingly different readings of design raisesthe
guestion of what hi/story we are telling here. Beyond the linearity of a history of science or a
history of maker cultures, | am interested in exploring their ambivalent interdependencies.
Looking into the accessible material also raises the question of where design history begins
and where it ends. In amountain, in alaboratory, in an online shop, in our bodies? Does
design end in an archive or in alandfill? What is unspoken and what needs to be said? A
challenge in dealing with complexities between different disciplinary literacies, which also
callsfor the use of adifferent vocabulary in writing about this material design history.

Multiple Delineations of Design Histories

The question of coming up with avocabulary for writing a design history is entangled with
the question of disciplinary literacy. This meansit is closely interwoven with the question of
how design is made and how the process of making is represented, i.e. what words are used
depending on the particular lenses. While the term «design» is defined differently in different
disciplines,[4] the respective positioning of the historiographer changes accordingly. In my
case, | am investigating a design history that operates in a multitude of peripheries between
design in material science and design in maker cultures read from the perspective of material
and body politics. With this, | do not only have to understand the respective literacies of the
disciplines involved in the design process of the material, but also to find words for my
particular positioning as historiographer. This raises the question of a delineation of the field
of design history. In my case, | am referring to a particular field in design history whichis
always closely linked to design in contexts of art school education and in ambivalence to the
attributed roles of the profession.

The discipline of the history of design in 20th-century European art school environments was
mainly told from an art-historical perspective that dealt with objects and masters, thus
perpetuating a history of singularity and continuity of Eurocentric modernist design.[5]
Design was (and in many cases still is) read from a perspective of progressive linearity,
instead of understanding it as afield of amultitude of cultural frictions. Asthe perspective on
design has changed from objects to global cultures, processes, and infrastructures, the way in
which design history iswritten has changed accordingly: away from an approach that
analyzes how something is from the outside (e.g. iconic, cemented, or continual) and towards
the description of how things are in the making (e.g. troubled, lively, or ambivalent). Design
historians such as Alexandra Midal seek to fundamentally relocate the role of design history
within the framework of social-cultural negotiations.[6] Such demarcations go hand in hand
with aliberation not only from one-sided perspectives on design, but also from
historiography. Writing a design history beyond progress changes the structure of a reading
from linearities of timelinesto a plurality of voices, as highlighted, for example, in the
intersectional design histories of «design struggles» gathered by Claudia Mareis and Nina
Paim.[7] In such fields of design historiography, endings and beginnings do no longer refer to
alinear understanding of time, but are found in the demarcation of heterogeneous knowledge
cultures and, thus, shiftings of design attributions. This aso questions what voices are
represented in which ways and forms and how to deal with literacies in which words are
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unspoken?

Design Histories Unspoken

My research begins with the ambivalent demarcation of design in between science and maker
cultures with the ceramic sensor, which you can see in the picture above. Following the path
along both possible disciplinary frameworks of this design history (science/ maker cultures),
one encounters mountains and mountains of data on materials design in an immense scientific
industry of applied materials science in academic databanks on the one hand, and crafting
with electronicsin countless Y ouTube videos and posts in maker culture forums on the other.
[8] Both understandings of design are connected through the word piezoel ectricity, but like a
passing of the baton, the former disciplineis credited with designing materials, while the
latter is using the designed materials for designing machines. This could also be understood as
an «assembly line of knowledge production» in which materials are assembled in global
industries and disciplinary approaches are assembled accordingly.[9] This perspective on
disciplinary exchange creates specific hierarchies in knowledge production, asit entails
different perspectives on social entanglements with design. The design processes in scientific
laboratories are interwoven with the politics of material procurement, global raw material
supply chains, and participation in material policymaking. However, these aspects are rarely
addressed in the tinkering practices of maker cultures in museums, maker labs, and art
schools, which work with the products of the materials science industries.

To challenge such hierarchies and to access the scientific research, | turn this process around
and start working with piezoelectric crystalsin my kitchen, in museums, and in art schools
myself and with others. The intention is not to make new sensors but to try to find other
material literacies as an additional analytical lens; crafting words, structures of texts, layouts
of representation while growing, cutting, sandpapering crystals ssmultaneously. Finding
words for things unspoken.

The production of a ceramic sensor is an elaborate process that requires specialized scientific
equipment, access to materials, knowledge of crystal growth physics, and a specific
vocabulary to describe the apparatus. Clearly, thisis not comparable to kitchen
experiments—at least not if the goal isto replicate scientific design. Instead, | focus on
selected steps from the complex production process in the scientific design history of the
sensor—such as crystal growth—and look at them through different lenses of reading material
Processes.

In parallel, | read into the histories around the term piezoelectricity. For this reciprocal
reading of describing material processes and histories | am trying to find words that go
beyond the respective disciplinary demarcations, yet awaysin relation to the word
piezoelectricity. A brief ook at the history of the term itself explainsits ontological
limitations and why it is necessary to find words beyond it.

The scientific term piezoel ectricity describes an energy conversion from mechanical to
electrical energy and vice versa. When a piezoelectric crystal is nudged, it generates
electricity, and when current is applied, the crystal begins to vibrate at certain frequencies.
Piezoel ectric materials can be found everywhere. In their industrially manufactured form of,
say, cut quartz plates or sintered ceramics they come in various shapes and sizes and are used
in multiple technologies that we use every day—smart phones, computers, watches,
measuring instruments, and lighters. Piezoelectricity makes, for example, clocks tick or
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implemented in sonar technologies and ultrasound devices it generates images of human and
more-than-human bodies.

In 1880 the brothers Jacques and Pierre Curie came up with the word piezoelectricity in a
laboratory experiment with precut tourmaline crystal prisms manufactured by a laboratory
instrument supplier.[10] Focusing on the physics of crystal atoms, they derived the term from
Ancient Greek in which «piezo» stands for «pressure.»[11] However, the natural phenomenon
existed before it was named. Piezoelectric crystals can be found in mountains, soils, and seas
aswell as human and animal bodies. Salt, sugar, and avariety of other minerals show this
material effect connected to intricate processes. For example, that we are able to feel touch is
due to the piezoelectric effect in calcium crystal ionsin our cells.[12] Our bodies are full of
piezoelectric crystals. Thus, underlying the linguistic reference is arelationship level of fine
electric vibrations that connects us all. However, the term itself isreductive in that it only
describes the correlation between pressure and electricity in specifically cut crystal plates.
The historical account of the Curie brothers' research—i.e. the dominant representation of
their crystal experiments based on published scientific papers—is framed in the literacy of
physics. It uses geometric and mathematical descriptions of atomic processes that omit any
interactions beyond the atomic scale.

Whether the Curie brothers also thought about mountains and feelings in their laboratory
experiment with the crystal prism remains an open question. However, to this day the
dominant narrative in connection with the word piezoel ectricity in materials science
perpetuates this disconnected perspective on nature.[13] In this reduction lies a mountain of
unspoken words as well as the silence of interdependencies between words, mountains and
bodies.

The few accounts that do exist in the history of science to date draw from what is accessible
in the codified data of scientific papers and archived documents.[14] The Curie brothers
published findings made piezoel ectric minerals measurable and calculable, which led to the
theorization of piezoelectricity in 1895 and subsequently to the invention of sonar in 1915 and
the birth of mass-production of oscillators during World War 11.[15] The main narrative told
in the accounts of the history of science focuses on the collectives of scientists and engineers
in charge of the development. Historians of the field draw attention to general gapsin the
historiography beyond this.[16] But more than that, this history leaves out issues on material
and body politics in knowledge production.[17] The impact and involvement of other than the
dominant scientific knowledges and literacies of representation only appear, if at al, in
minimal side notes. In thisway, the majority of the current historiography perpetuates the
violent notions of adesign bound to extraction, mass-production, toxicities, (neo-
)colonialism, and military industries 18] 150 years of neglected and silenced narratives of
those equally involved in the design process; unspoken histories of the early beginnings of
maker culturesin the 1920s; of the role of hands-on work by minersin Brazil and
manufacturing workers in military industries; of hierarchies between different scientific
design systems at the end of the Cold War in East and West Germany; of the ecological
impact of extraction and toxic waste of lead-based ceramics; of ethicsin medical research;
and of today’ s movements in feminist hardware. Thiskind of exclusive historiography is
based on the one hand on the avail able data—meaning the data that has been generated,
collected, archived, and delivered—and on the other on how this history has been written
depending on the disciplinary epistemologies.[19] This also raises the question: Who writes
the design history of piezoelectric materials?

Writing Design Histories Otherwise
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Existing feminist accounts in Science and Technology Studies, such as research done by
Karen Barad and Lisa Yin Han, show how body politics are intertwined with the application
of piezoelectric materials.[20] By examining the effects of physics and machines on human
and more-than-human bodies, they bring out critical politics around the violent implications
of products of engineering in the field—sonar and ultrasound devices. While drawing
connections to those modes of analyzing piezoel ectric materials, my approach in design
historiography not only describes how things are, but also reveals how other realities have
always already existed beyond dominant narratives of scientific innovation. A look into the
history of production processes through the lens of body and material politics reveals more
ambivalent perspectives underlaying the stories of objects, masters and violent effects.

Tothisend, | am re-reading the archival material, investigating where words on materialsin
relations to bodies can be found, while al so testing boundaries in accessing knowledges that
were never archived in the first place. Representation is political. However, while
both—writing otherwise in intersectional feminist accounts within humanities and cultural
studies and making in artistic and design research—are discussed intensively, the writing of a
design history in between the two is alesser explored field. This touches on current
engagements with design history methodology that devel op so-called «counter histories»[21]
and «critical fabulations»[22] which cycle back into physical artifacts. However, in my
methodology of design history writing | do not imagine new material relationships but
investigate the dynamics in between different knowledge cultures and the hierarchies of
knowledge production in relation to those very imaginaries. It is adesign history of what
Marilyn Strathern calls «awkward relations»| 23]—a mode of reading that challenges
seemingly opposing paradigms in knowledge production. In my case this means a mediation
that overcomes the binary of design history focusing on either production or
implication/consumption—not only by writing about others, but also by questioning
representation in history.[24]

In testing disciplinary boundaries of writing design history between science, design/artistic
research, and new materialist lensesit is not aways clear where one begins and the other
ends. Exploring this challenges universalist readings of design and the linearity of history of
endless growth and technological innovation. While crossing disciplinary boundaries in my
research, it becomes a challenge to draw new boundaries. Thus, | am taking a two-pronged
approach—on the one hand, | am looking for histories of material and body politics yet to be
told; on the other hand, I ask how historiography changes through other forms of writing on
the subject and in relation to the people who work(ed) with piezoelectric materials (including
me). To thisend, | am looking for words that are, like the term piezoelectricity itself, linked to
different disciplinary readings. At the sametime, | expand the narrowness of concepts by
finding words that can hold multiple meanings in knowledge and material production. One
exampleisthe notion of <Complex Matter> in the working title of my PhD project, which
refersto the historical field of crystallography in the late 19th century called «arranged
complex matter».[25] At the same time, it refers to the idea that the history of piezoelectric
materials told through the lens of material and body politics is a matter of complexity on a
different scale. While the former is limited to the description of atomic arrangements on a
micro-level, the latter connects the question of what humans do with crystals navigating
between micro and macro lenses.

One decisive mode of building the archive of awkward relations of piezoelectric historiesis
exploring different ways of reading material. | am looking for words that connect disciplinary
readings of the relationship between material and body politics, between epistemologies of
design and humanities, anthropology and cultural studies writing. I am looking for words that
could describe processes in crafting materials and structures by thinking temporalities beyond
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hyperlocal perspectives. In a conference paper entitled «Cutting, Grinding, Dissolving and
Growing Disciplinary Bordersin the Assembly Line of Knowledge Production», for example,
I explored how micro-acts in hands-on work with crystals could be also understood as
processes of thinking temporal relationships simultaneously.[26] In the paper, a production
step from the history of the electronic component was read through lenses of embodied
experience—a critical exercise in manufacturing as well as in historiography beyond linear
forms of techno-materialization in design. For example, by physically cutting a ceramic
sensor | was cutting through the assembly line of global manufacturing that intends to proceed
from mountain, to laboratory, to manufacturer, to online shop, to maker lab, to machine, to
landfill. By cutting it, I intended to see how it was made, skipped the step of use and function
and sent it straight to the archive—a very toxic endeavor, | am afraid, since the worst thing |
could have done to the lead-based piece was to break open its surface structure and rel ease the
dust.

In another text, «Untouched Design Histories of a Crystalline Modernity,» | explore words
that could be read as both sensory perception (feeling) and perspectives of critical analysis.
[27] Init, the notion of «touch» is understood as both a physical act and a perspectivein
reading history.

Thisis... An Introduction to many Introductionsto Crystals of Power, Lilo Viehweg (ed.) for Crafting
Futures Lab, Ars Electronica University of the Arts Linz 2024

Furthermore, the book Thisis... An Introduction to many Introductions to Crystals of Power
(an ongoing project) gathers different introductions to piezoelectric materials | came across,
developed or presented in the past eight years since | heard and read the word
«piezoelectricity» for the very first time.[28] The phrase «Crystals of Power,» which |
develop there, plays with the notion of power in physics as both energy conversion and power
through access to knowledge. In the book, | engage in a conversation with those introductions
by others, collaborators and fellow crystal researchers of recent years, while also reading
piezoelectricity through both materials science and new materialist lenses—actants, ghosts,
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Werkstoff, object, subject, thing power, Halbzeug, smart material, technological materiality,
bodies... Theaimisto develop critical pedagogiesin collective writing in between different
disciplinary approaches. «Crystals of Power» in this sense is not seen as a solidifying
definition that replaces piezoel ectricity or scientific knowledge, but as an ongoing process of
testing, practicing, un-tooling, (un-)crystallizing modes between words and materials—a
challenge to the hierarchies of knowledge production. Such exercises in writing design
historiography question the limits of design history and design knowledge through the limits
of both representation and literacy.
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