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Throughout history, societies have discovered and developed materials, made tools and artefacts from them and, in doing so,
constructed themselves in the process.

Complexity at this order of magnitude defies any single way of knowing. Rather, it necessitates an array of techniques, from
computational modeling and measuring, to experimental trial and error, to sensing and observation.

Liz Corbin, material researcher and designer, Institute of Making, University College, London



Cellulose and wool fibers under scanning microscope Kaoline (Ceramic platelets)




What is clay?

Al,O; (Aluminum Oxide, Alumina)
Refractory agent

SiO, (Silicon Dioxide, Silica)
Glass forming agent

And other mineral components

C & C Ball Clay

Alternate Names: C&C Ball Clay, C and C Ball Clay

C Ka0|ln Description: White burning plastic ball clay
Oxide Analysis Formula Oxide Analysis Formula
Ca0 0.03% - ca0 0.10% 0.01
K20 3.30% 0.1 K20 0.41% 0.02
MgO 0.14% 0.01 MgO 0.20% 0.02
Na20 0.07% - Na20 0.20% 0.01
Ti0o2 0.19% 0.01 Tio2 1.64% 0.08
Al203 32.68% 1.00 Al203 26.29% 1. m :
0 6.29% 00 Wikimedia Commons
Sio2 52.60% 273 Si02 59.84% 3.86
Fe203 1.33% 0.03 Fe203 0.92% 0.02
Lol 066% v Lo 1040% v Mullite is the mineralogical name for the only chemically stable intermediate phase
Oxide Weight 28197 Oxide Weight 34763 in the Si0,-Al,03 system. The mineral rarely occurs in its natural form and can be

Formula Weight 31212 Formula Weight 387.98 found on the Isle of Mull off the western coast of Scotland.
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Kaolinite group (1:1 clays)

Siand O tetrahedral sheet

aluminum

Al and OH octahedral sheet

hydroxy! (OH)——s
interlayer H*

Siand O tetrahedral sheet

Al and OH octahedral sheet

includes kaolinite, it's polymorphs, and the hydrated form halloysite;
common in areas with intense weathering and/or Al-rich parent

Illite (2:1 non-swelling clays)

oy9en —
Siand O tetrahedral sheet (some Al substitution for Si)
silicon (sometimes

aluminum)

aluminum
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hydrowyl (OH) —. @)
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Siand O tetrahedral sheet (some Al substitution for Si)

strong bonds in the interlayer potassium prevents swelling;
found in temperatue climates as the weathering produce of mica and feldspar

Smectites (2:1 swelling clays)

Siand O tetrahedral sheet
silicon

aluminum,
magnesium, iron

Al/Mg/Fe and OH octahedral sheet

Siand O tetrahedral sheet

water(H,0) ——j.
P .0 o
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interlayer water, Ca**, and Na**

Siand O tetrahedral sheet
Al/Mg/Fe and OH octahedral sheet

Siand O tetrahedral sheet

swelling clays including bentonite, montmorillonite, and vermiculite -
closely associated with glauconite (abundant Fe in octahedral sheet);
most commonly in temperate and arid climates, forms from weathering of
volcanic ash, basalt, gabbro, and other Fe- and Mg-rich parent rock

Chlorites (2:1:1 clays)

Siand O tetrahedral sheet
Al, Feand OH octahedral sheet

Siand O tetrahedral sheet

interlayer brucite
(Mg, Fe, and OH octahedral layer)

magnesium,
minor iron

Siand O tetrahedral sheet
Al Feand OH octahedral sheet

Siand O tetrahedral sheet

non-swelling clays - gives low temperature metamorphic rocks a green color;
typically associated with high latitude regions with Fe- and Mg- rich parent rock

Clay particles were found to be predominantly sheet silicate (phyllosilicate) minerals, now grouped together as clay minerals.

Their structure is based on flat hexagonal sheets.

Kaolinite. (
Hydrous aluminium phyllosilicate Al,Si,Os(OH),



Earliest known (crafted) artifacts of fiber and ceramic materials
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30,000-Year-0ld Wild Flax Fibers

Eliso Kvavadze," Ofer Bar-Yosef,?* Anna Belfer-Cohen, Elisabetta Boaretto,* Nino Jaketi,*
Meshveliani®

Zinovi n.mm’rm

‘ere, we report an identification of wild

We found the flax fibers during analyses of 86
clay samples of 50 g cach collected from five lo-
cations within the excavated area in 2007 and 2008
(ble 52). The clay deposits are rich in carbonate:
and produced large amounts of nonpollen paly-

Fig. 1. (1 to 7) Fibers from Dzudzuana, Georgia, unit D. 1, twisted flax fibers; 2 to 4, flax fibers;
and 5 to 7, unraveled flax fibers. (8 to 12) Fibers from Dzudzuana, unit C. 8 and 9, twisted flax
fibers; 10 and 12, flax fibers; and 11, dyed flax fibers.

Ha.u:wqmounmnfh
early use of plant fibers inchude Dolni Vestonice
(Czech Republic) at ~29 to 32 thousand years
ago (ka) (probably netlle, Urtica sp.) (3) and un-
identified species in Ohalo I lsrel) at ~21 ka (4).

dates demonstrate that Dzudzuana
Cave was inhabited in the Upper Paleolithic pe-
riod, during 32 t0 26 'C years before the present
(7 B.P) [36 to 31 thousand years ago (ka); unit
D), 23 to 19 'C yr B.P. (28 to 24 ka; unit C), and
1310 11 C yr BP. (155 10 13 ka; unit B), capped
by Late Neolithic/Eneolithic deposits of unit A (6.3
15 '“C yr BP; 7 o 6 ka) (/) (table S1).

www.sciencemag.org SCIENCE VOL 325

A few of the fibers are colored and appear
have been dyed. A wide range of natural pigments
was available to the Upper Paleolithic occupants of
the cave, inchuding roots and other plant parts (5).
The color range inchudes yellow, red, blue, violet,
black, brown, green, and khaki.

All 27 clay samples from nit D produced 6-
bers of flax (V = 488) (table S2); some were spun
(N= 13) and dyed (N = 58), the colors are mostly

black-to-gray and turquoise. One of the threads is

mmm&anmommm
compased of segments of smalr lengths. Individual
fibers are lincar with thin and transhicent walls.
Several ends of both complete and disbanded fibers
‘were cut across (Fig. 1, 1 10 7).

We recovered 787

nmcswgszukwhmm
(N=18), and one string had numerous knoss (unit
C-3). We found 38 colored fibers: black, gray, tur-
quoise, and a pink one.

Fewer flax fibers were found in all seven sam-
ples of unit B (N = 48; only three of which were
colored, one black and two turquoise) and in five
samples of unit A (N = 30) (sble S2).
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carbonates

Flax thread possibly used for sewing

or weaving

Dzudzuana Caves, Georgia

30 000 years old

Ceramic/loess/microfossil matter

composite figurine
“Venus of Dolni”

Véstonice, Czech Republic

Gravettian culture

25-30 000 years old



The Collection / Asian Art

Deep Vessel

Japan

Middle Jomon period (ca. 35600-2500 BCE)

Q Noton view

Cord-marked pottery is the characteristic ware of the
earliest inhabitants of Japan. These Neolithic people,
known as the Jomon (cord-marking) culture, existed on
the abundant fishing and hunting on the Japanese islands
from at least the fifth millennium B.C., surviving in some
areas until the third century A.D. During this period
handmade utilitarian wares were treated with inventive,
often extravagant artistry, and regional separations
between groups resulted in a wide range of types and
styles. This earthenware food vessel, which came from the
Aomori Prefecture in northeastern Japan, is remarkable for
the fine quality of its clay and its sophisticated decoration.
The cord-marked herringbone pattern was reproduced by
cords knotted together and twisted in opposite directions. Public omain

Side 10of 4



Show me your inspirations and | know who you are.

Object DNA in 9 designer archetypes
The Fundamentals exhibition 2017 Dutch Design Week, Eindhowen
Dutch Invertuals with Raw Color




Tactile (Personal) Relationship

Archaeological finds from Izmir, Turkey (thought to be from a pottery Workshop). 8000 years old.



Container of Memory

Camillo Rusconi 1700’s
Putti Bearing Palms
Collection of Harvard Museums
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Anni Albers weaving at the Bauhaus



Magdalena Abakanowicz
Abakans
1967-1968
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Sheila Hicks, The Evolving Tapestry: He/She. 1967-1968 Lenore Tawney, Dark River. 1962

“Textile is a universal language. In all of the cultures of the world, textile is a crucial and essential component”



©
o)
e
G
X
Z
o
c
S
et
o
2
®)

)
o
c
()

o
@

O

VI
z
=]
<
c
Q
S
o
=
S
S
5
[}
)
S
=

Lo
AN
o
N




Hella Jongerius

Seamless Loom

Unfoldable Cubes

2021




HAND AND MACHINE
Tradition and Innovation

EXPERIMENTAL CLAY RESIDENCY 2023

Jeff Suina worked on a series of forms that integrate Cochiti Pueblo pottery traditions with digital design and 3D printing. Above: a

form is designed in Blender, a 3D modeling software, 3D printed, then smoothed and painted by hand.

Monica Silva-Lovato worked on a series of computationally design and 3D printed artifacts. Above: a form is computationally
Le ah Buech Ieyys H and and Mach ine Lab at the U niversity Of N ew M eXiCO designed, sliced with the lab’s WeaveSlicer software, 3D printed, shaped by hand and then pit fired. This pot won a first place award at
the Santa Fe Indian Market in the Boundary Category and was the first ever 3D printed pottery shown at the prestigious Native art

and craft market.



Sustainabillity

Nienke Hoogvliet

sea algae yarn, knotted by hand in an old fishing net




Officina Corpuscoli

Growing a MarsBoot (Mycelium)




Tessa Silva-Davson

Milk Plastic (casein)



So, what do | do and why am | showing you all this?

Parlor Games: Scientia Ten_der, 2023
Linda Hodges Gallery Installation at the
Slipcast and carved bone china Greg Kucera Gallery

3D printed porcelain



Touching Space
Work in progress
Human-Responsive Virtual Reality Space

Mothering Il. 2018
3D printed porcelain, mold-blown glass, elastic cord, concrete. 28"x18"x14”
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Loop tests at Slip Rabbit Studio. 2017
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Burst and Follow series. 2018 Control and Release. 2018
3D printed porcelain. Based on the Elementary Cellular Automata. Installation with hand-cut vinyl and 3D printed porcelain based
CoCalc coding in collaboration with Sara Billey. on the mathematical model of the elementary cellular automata
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Knitting with Fourier series
Collaboration with mathematician Frank Farris




ListeningCups

Data physicalization.

Collaboration with UxDesigner Audrey Desjardins.

Slip Rabbir studio, afternoon
Slip Rabbit studio, afrernoon
Slip Rabbiz srudio, afrernoon
Residential swreer, afternoon

Restanrant, noon
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WHAT IS THE INNER EAR?

The Inner Ear is a portable device that participants can
use to capture and represent vibrations. First,
participants can collect a series of vibration captures
(15 minutes each) over about a week. Second, they
select one vibration capture to be materialized. Then,
our team generates and 3D prints in porcelain the
data. We glue the newly printed data rings to the
central module and give it back to participants.

Data capturing state

WHAT ARE EXAMPLES OF VIBRATIONS?

It is possible to capture a range of vibrations with the
Inner Ear. Over the course of the project, we saw
vibrations such as the rain on the skylight, kids getting
ready in the moming, late night conversations with

nds, putting dishes away, the soundscape of
making a floral arrangement, a pet cat's constant

WHY IS IT NAMED THE INNER EAR?

We named this project the Inner Ear for the poetic
quality of the term as well as the human biology
reference. The Inner Ear refers to an ability to
listen, to gain (or lose) balance, to be attuned to a
space and to the presence of other bodies
(animate and inanimate) in that space. Listening, as
it relates to audible subsets of sound to the human
ear, may be expanded to encompass a broader set
of sonic vibrations, which typically go unregistered
by the human ear.

'WHOSE VIBRATION DATA WAS USED?

We worked with seven people across six
households in the Seattle area (USA) to create six
distinct Inner Ears. We recruited people who were
interested in vibrations, in data collecting devices
and/or in knowing their homes differently. While in
this pictorial we don’t report on the deployment
and the participants’ experiences, we plan to do so
in a future publication.

WHY TWO STATES?

In an effort to offer an alternative to other data sensing
devices in domestic environments, we purposefully
created an artifact that explicitly showcased what state
or mode it was in: sensing or representing. First, in the
data capturing state it is a smart listening device that
records environmental vibrations. Second, in the data
representation state, it becomes a sculptural object, an
archive of the data event recorded.

Data representation state

WHY ARE THERE TWO RINGS?

The smaller ring represents an overview of the
vibration capture selected by a household, while the
larger ring zooms in on an event (a few seconds)
within that capture. The event was selected by the
participant(s) with the purpose of exploring more
deeply the vibrational portrait of a certain moment.
There is a granularity to the recorded data which
made us wonder about the texture effect at
various magnifications of the data. We hoped to
provoke reflection about the interpretative process
of choosing, preparing, and materializing data.
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Selbu Knitting Patterns from Norway. Cross stitch embroidery patterns from Somogy, Hungary.



5. A meghajlitott rézlemez beltése kalapaccsal. 1974. 12 A mester & tanitvénys himeznek 1974

Toth G. Mihalyné Zsiga llona, Master of Folk Arts, National Treasure, Hungary
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Hungarian
cross-stitch
embroidery
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NorthStar Series
3D printed porcelain, pigments, glaze
9.5/x9.5”x9.5”
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Tulipén Vilagom (My Tulip World) I1.
2020

3D printed porcelain, pigments glaze
13"x11"x10"




Sunday’s Tablecloth
3D printed porcelain, pigments, glaze
18"’x16"x15”




Gnostic (Ousia). 2023
Greg Kucera Gallery, Seattle




Tender. Probity. 2023
In the exhibition Tender. Greg Kucera Gallery, Seattle




Object Permanence.
2022
Installation with 3D

printed porcelain, wood,
custom wallpaper, single
and dual channel videos,
acrylic

Two-person exhibition
with Sylvia Tur at the
Bellevue Arts Museum




To Go Gentle. 2023
Installation with 3D printed porcelain, steel, acrylic, and video




Touching Space, Human-Responsive Virtual Reality

VR coding collaboration with Zoe Kaputa, CS, UW/Stanford.

Additional VR interaction research by Emi Yoshikawa, Joanie Foley, Madrona Kelly Maling, and John Akers.
Support by Kreisheimel-Jones Research Grant, University of Washington.




Springy wireframe model for Touching Space VR
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PU. 72 Ips (13.9 ma)

In: 9 E [
Limit: 5840 OMB

Preliminary research models for Touching Space VR
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Preliminary research models for Touching Space
Human-Responsive Virtual Reality




Springy wireframe model with mirror planes for Touching Space VR



Touching Space

Human-Responsive Virtual Reality




Human-Responsive Virtual Reality




Form captures from Touching Space
Virtual Reality
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Touching Space
Porcelain




Touching Space
Work in progress
Porcelain and pigmented porcelain










Winged Corpus at the Museum of Northwest Art




Touching Space

Work in progress at the Clay Studio of Santa Barbara




Pink Corpus
Porcelain, pigmented porcelain and glaze
32'x18"x18”




Corpus to Corpus 2025
Installation at the Museum of Northwest Art, La Conner, Washington




Where to, next?

SCREEN
RECORDER

AR Clay Pottery tools (using Microsoft HoloLens)- Collaboration with Joyce Passananti, Computer Science, UCSB



AR Clay Pottery tools - Collaboration with Joyce Passananti, Computer Science, UCSB



Example Stamps

Stamp Application
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Corpus Sonification
Collaboration with Bonnie Whiting
Upcoming Performance at the Museum of Northwest Art on April 19th




Stacked VR wireframes
(work in progress)




Thank you!

Timea Tihanyi
https://www.timeatihanyi.com/

Slip Rabbit Studio
https://www.sliprabbit.org/

IG: @sliprabbitstudio



https://www.sliprabbit.org/
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