
©2022 Surface Design Association, Inc. All rights reserved.
Reproduction without permission is strictly prohibited.

60  /  SURFACE DESIGN JOURNAL

INFORMED 
SOURCE

A Suite of New Beaded 
Surfaces and Linkages
by Kate McKinnon

During the past 10 years of discovery, the open-source 
Contemporary Geometric Beadwork (CGB) project I co-
founded has discovered many new structures and surfaces 
that can be built with beads and fiber. By using (and devising) 
thread paths that create architectural beadwork, our research 
team has built many new kinds of rotating engineering 
linkages like the popular Kaleidocycle, new types of fabrics 
including foldable topological Eggboxes and beaded polygons 
and spirals that can shapeshift, leap into architecture and hold 
an electric charge. 

As we've developed these surfaces, we've seen many of them 
pop up later as objects of study in materials science, while in 
other cases we found that what felt like original discoveries for 
us had long been known to other disciplines like mathematics, 
knitting or architecture. As an open-source project, we 
recognize the value of freely sharing what we learn in real 
time. This has helped us soar as a research team, expanding 
our collaboration with clever beaders and thinkers around the 
world. We continue to imagine what could be accomplished 
with more open, cross-disciplinary sharing.

The Kaleidocycle as a Morphing Surface:
Kaleidocycle is the modern name of a captivating rotating 
linkage of tetrahedra, and it was part of a catalog of engineering 
linkages published in the 1930s by the French mathematician 
Raoul Bricard. We don’t know if Bricard or his colleagues played 
with theirs as toys, or if they realized that the cycle could be 
created by folding a single sheet of paper and taping the ends 
together.1 The original Bricard linkage only had six units, but 
we found that if we built ours with ten units or more, we could 
wear them on our wrists, as bangles.

The Batcycle (discovered by Claudia Furthner) was a notable 
early modification that substituted one warped hexagon for 
one of the four triangles in each tetrahedron. Warped polygons 

Franklin Martin Jr., Traditional 6-unit Kaleidocycle, 2018, Hand sewn 
glass beads using geometric peyote stitch with a variety of increase and 
decrease progressions, 3 inches in diameter. Photo: Kate McKinnon. 

Karen Beningfield, Eggbox Built of Beaded Hyperbolic Paraboloids (in 
progress), 2020. Hand sewn glass beads using geometric peyote stitch 
with a variety of increase and decrease progressions, 12 x 12 inches. 
Photo: Kate McKinnon. 

Sam Norgard, Nova Scotia Sunset, 2018. Hand sewn glass beads 
using geometric peyote stitch with a variety of increase and decrease 
progressions, 3 inches in diameter. Photo: Kate McKinnon. 
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are built to be dynamic; they do not lay flat, but instead twist 
and turn and fold into different configurations. The hexagons 
can be folded in such a way that their outer footprints are 
identical to the triangles they replace, their behavior is not. 
The photo montage is a sampling of the dozens of stations the 
new Batcycle linkage was able to assume as it turned (and only 
a few of the poses mimic a classical Kaleidocycle). 

After more than seven years spent studying this suite of elegant 
turning machines, we still marvel at them. I have personally 
come to think of the cycles as a parlor trick; special fabrics with 
tension and movement built in that can spring, fold or lock into 
a variety of stations and configurations. The linkage has other 
superpowers, for example if given a single twist before joining, 
it becomes a dimensional, cycling Mobius surface.2 We have 
come to understand the Kaleidocycle as a place in physical 
space that is approachable through many different materials 
and paths. This is a significantly expanded view of a structure 
that has previously been thought of only as a toy (origami) or a 
tool (the built world). 

The Eggbox:
The classical topological Eggbox can be created from many 
different materials and starting points. Ours are made by 
joining beaded hyperbolic paraboloids together (also known 
as hypars in mathematics and warped squares in beading). 
Hypars are fascinating surfaces in themselves and can be 
crafted as dynamic or static forms. The Eggboxes we create 
with beaded warped squares are quite flexible and can fold 

inward on themselves to reduce footprints, or into straight 
lines traveling in two directions. In addition to building 
Eggboxes from hyperbolic paraboloids, we’ve joined them 
using multiple shapes such as stars and a variety of warped 
polygons, including a springy little marvel we built for cloning 
called the PodCast. 

When we look to the future of the CBG project, we envision 
interactive artworks and beaded pieces that can process 
information and make decisions, such as what patterns or 
colors to display. We welcome interest and collaboration from 
all fields and are currently preparing a textbook on modeling in 
beadwork for a university course, showing the strength of bead 
weaving as a tool for research.

beadmobile.wordpress.com
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—Kate McKinnon (she/they) is a researcher, writer and photographer 
who began working with beads in 1998. She founded the open-
source Contemporary Geometric Beadwork team in 2010 and has 
published a series of books on metals and beadwork.

Left: Joke Van Biesen, Mobius Kaleidocycle, 2019. Hand sewn glass beads using geometric peyote stitch with a variety of increase and decrease 
progressions, 3 inches in diameter. Photo: Kate McKinnon. 

Middle: Joke Van Biesen, BatCycle, 2017. Hand sewn glass beads using geometric peyote stitch with a variety of increase and decrease progressions, 
3 inches in diameter. Photo: Kate McKinnon. 

Right: Ingrid Wangsvik, Hyperbolic Paraboloid (Hypar), 2018. Hand sewn glass beads using geometric peyote stitch with a variety of increase and 
decrease progressions, 2 x 2 inches. Photo: Kate McKinnon. 
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