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A beaded Hypar, or Hyperbolic 
Parabaloid. We call them 

Warped Squares.
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Most of our flat forms in beadwork end up being a bit hyperbolic, as the thread tension and 
slight differences in bead sizes create a cupping effect. Even our flat triangles are a bit Hyper. 

Quite a few different disciplines make and think about Hypars.  They are used as models of 
spacetime, folded as energetic origami, and architects love them as roofs and shade structures. 

An interesting thing that Erik and Marty Demaine have discovered about the folded paper 
forms is that it is the many tiny human errors involved in folding that perfects them.  
This idea really grabbed us. Perhaps we are often collaborating with Nature in this way.
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Our thread is actually the primary 
structure of our work; it has its own 

integrity and makes its own demands. 

The beads are an exterior structure. They  
are ornament, and they are anchors.  
If the beads don’t fit in the space the 

thread defines, the form goes hyperbolic. 

If we use transparent glass, our thread 
shows through, which is fun.
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We think a lot about the sameness  
of the basic cells in our beadwork. 

Mathematicians call them “quadrants”, 
no matter how many cells there are. 

In the beadwork, these cells are the 
fabric between the increases. 

The triangle has three increases and 
three cells, the Warped Square four. 

•  

In the bottom photo, a Frequency 
Bangle is perched atop its cloning 

parents, a handful of triangles. 

The Frequency Bangle has  
differently shaped cells, little 

parallelograms. 

Each one of our forms has a 
characteristic cell form  

in between the increase lines.



!7

An energetic bangle, a Machine made 
from ten Hyperbolic Warped  

Squares connected at their edges.

Kim  Van Antwerp, USA
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Dustin Wedekind, USA
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Kate McKinnon, USA
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Warped Squares can express as gentle 
Hypars as well as highly energetic  

forms, and in the right hands  
beadwork can be soft and supple,  

a rippling fabric of glass and colour. 

Dini Alvez, USA
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Another beautiful example of  
juxtapositions of structure. 

Dini Alvez, USA



!12

A Frequency Bangle. With this technique, you could bead a heartbeat, a piece of music.

Debra Schwartz, Nova Scotia
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Horns like these golden spikes 
are made by putting sudden increases 

in the flat peyote fabric of the  
beadwork, and then just as  

suddenly decreasing. 

Horns can be asymmetric, with  
fewer increases than decreases, 

or vice-versa. 

Making Horns like this in a  
Frequency Bangle is challenging.

Gabriella van Diepen, Netherlands/USA
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In addition to spiky Horns, this  
bangle features one of our engineering 

contributions, the MRAW Band. 

You can see the Band in grey at the top  
of the bangle, ready to accept more 
rounds of beads for a multi-layered 

bangle or additional vertical structure.

Gabriella van Diepen, Netherlands/USA



!15

A particularly energetic  
Frequency Bangle. 

Angela Wallis, England
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This bangle has MRAW Bands 
(the I-beam architecture we 

designed as an alternative start 
for beadwork) top and bottom  

for multi-layered fun. 

MRAW is industrial, utilitarian, 
and beautiful, like a crane that 
builds itself, or one of those  

trains that builds its own track 
and then rides on it.

Kathy Dunbar, USA
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This is a long, worm-like Peyote start 
in a third round. One day it will grow 

up to be a wrist-sized Frequency 
Bangle, that is if someone has the 

patience.  

Our MRAW start replaced this, and 
then our PodCast bead came next. 

Now anytime we want a Frequency 
piece, we just start one off of a  

casting form.
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Glorious color in a stacked 
Frequency Bangle with a  

Fortuneteller finish.

Deb Benson, USA
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A wired strip, curling like a Sea Serpent  
because of the Horns that were placed at intervals.

Deb Bednarek, USA
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Alternating placement of increases  
makes for waves that can overlap symmetrically. 

This is fun for signal as well as beaded bangles.

Deb Bednarek, USA
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It’s easy to make smooth waves on one side and 
spiky increases on another side, as the spikes are 

what is making the waves. Without them, 
the other edge would be cylindrical. 

 
I think of this as tailoring local conditions.

Kate McKinnon, USA
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The sharp points of the Helix Bangle are made 
from throwing out loops from a center band, and 

then placing an increase at each tip. 

It’s just as easy to make these points asymmetric 
by choosing to place the increases off-center.

Deb Bednarek, USA
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Another Helix Bangle. 
It’s easy to add layers. 

This one has three so far.

Christina Vandervlist, Canada
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A Zig-Wing bangle with leaf-like Wings 
and dancing slipper tips.  

Tailoring is everything with these forms, 
and each new bead placement is 

and opportunity to consider the overall 
direction and form of the work.

Karen Beningfield, South Africa
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Edges of beadwork pieces are often finished  
with round beads at the edge.

Veena Chugani, USA
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This lovely wired Winged piece 
can be a collar or a hatband.

Dominique Scobie, France
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The use of color in this Horned Bangle is incredible.

Veena Chugani, USA
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It’s fun to look at our Horned Bangles from the top. 

This would be a smooth cylinder if not for the Horns, 
which are created by placing symmetric increases and  

decreases into the beaded fabric of peyote stitch. 

Gabriella van Diepen, Netherlands/USA
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It is possible to interpret  
our geometric work 

in round beads, for a softer look.

Emma Malan, South Africa
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A magnificent piece that separated 
itself into the first Exploding SetKate McKinnon, USA
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This Frequency Bangle is made 
of two twisted Hyperbolic 
waves. It reminds us of the 

twisted waves our science team  
is studying for communication. 

And when it’s open, it looks like  
people moving in a ring, or 
a time-lapse of one person. 

Cath Thomas, Switzerland
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The fabulous Pierced Arrow bracelet 

Kim Van Antwerp, USA
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A closed Pierced Arrow 

Eileen Montgomery, Canada
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Arrows can be started 
off of any old Point. 

Kim Van Antwerp, USA
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We’ve been playing with hyperbolic 
forms for a long time.  

 
These Cones are made from two  

rounds of different sized beads that  
run in a spiral together. 

Dustin Wedekind, USA

Jean Campbell, USA
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Power Puff Bangles 
 designed by English beader Jean Power,  

these were our first Machines. 
Marg Gapper, England

Wendy Ellsworth, USA

Kate McKinnon, USA
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An early Casting Model,  
bursting with babies.

Kate McKinnon, USA
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Exploding Sets for Casting 



!40

One of the sculptural  
forms that we found 

through Deconstruction is 
the Flying Triangle. 

For these forms, flat 
Triangles are slit, and 

energetic Warped Squares 
are inserted. 

Flying forms result.

Joke van Biesen, Netherlands
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Yes! You can cast straight things 
off of round things. 

Kate McKinnon, USA
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The PodCast Bead changed everything. 

It is a folded form; the edges are really 
very expansive. The PodCast was 

designed for casting off Frequencies, 
but as it turns out it can host  

just about anything. 

Kate McKinnon, USA
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Above, the bracelet and the PodCast 
bead still joined together.  

Right, the bracelet is separated and the  
PodCast is ready for the next cast. 

Daria Tittenberger, USA
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We were surprised to find that casting  
Frequencies was even easier - just Cat Burgle a 

few edges. Here we are using Triangles.

Brenda Day, England 
Monica Doser, England 
Kate McKinnon, USA
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At some point a few years ago we saw 
our first Kaleidocycle of beads, and that was that. 

Another exploration was begun. We learned 
about Bricard linkages, and started working.

Kim Van Antwerp, 
 USA
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Kaleidocycles made 
from 24 triangles may 
have as many as eight 

separate faces.  

This one has six faces.

Kim Van Antwerp, USA 
Dustin Wedekind, USA
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Franklin Martin, USA
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Making Kaleidocycles wearable was as simple  
as adding more units of Mirror Tetrahedra.

Vee Pretorius, Scotland
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We began experimenting with form. 

Did a tetrahedra really need four sides?

Kate McKinnon, USA
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The Messenger Cycle took advantage 
of an open face to slip messages in,  

in the style of Tibetan prayer wheels or 
prayer flags, or Korean temple origami.

Kate McKinnon, USA
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We played with different bead sizes, and 
also with changing up the tetras- what if 

we exchanged a Warped Square for a triangle? 

To the right are two BatCycles.

Claudia Furthner, Austria
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Interestingly BatCycles 
loved to impersonate 

butterflies as well.

Kate McKinnon, USA
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Soon we discovered Hyperbolic Cycles.Pat Verrier, England 
Claudia Furthner, Austria
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This one was inspired by a 
vase of anemone flowers.

Karen Beningfield, South Africa
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This one by a handful of poppies.

Karen Beningfield, South Africa
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HyperCycles are made from individual  
arrangements of HyperLoops.  

This is a really complex HyperLoop.

Ursula Raymann, Switzerland



!58

This is a recipe for a really  
simple HyperLoop, useful for 
making a HyperCycle out of. 

In just 7-10 rounds of beadwork,  
you have a unit that is ready 
for Geometric Capture…

Kate McKinnon, USA
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This is how the Capture is done. 

A line of beadwork sequesters a geometric  
form, and a new shape is formed, and  

can be built on.

Claudia Furthner, Austria
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Once the second round goes in, 
the captive is well and truly captured. 

Note the two-bead increases placed 
on top of the previous single beads. 

In the piece below, four symmetrical 
HyperLoops are used, and flower 

forms are attached to the captured sections. 

Claudia Furthner, Austria

Karen Beningfield, South Africa
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This 16-Increase HyperLoop naturally 
folds into different collections of polygons. 

Each HyperLoop makes one unit, which 
can then be hinged to other units to make a 
cycle, a bangle, a sphere, or a ring of units. 

Symmetry is easiest for these rings, because 
it’s natural, but asymmetry is possible too. 

Karen Beningfield, South Africa



!62

It gets easier to recognize 
the basic unit once you’ve seen a few.

Claudia Furthner, Austria
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We start our HyperLoops off of 
Spines, Loops or Strings, like these. 

When we are ready, we just separate 
the very first thread that attached 

our pieces to the Spines. 

They are then ready for re-use.
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We’ve had some notice  
for our open-source approach 

to solving problems.
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I got to meet the 
mathematician Doris 
Schattschneider (who 

wrote an origami book of 
paper Kaleidocycles in  
the 1970s) and she was 
enchanted to see our  

beaded models. 

It energizes our team to 
speak to scientists, 

engineers, mathematicians, 
physicists and the like, 
because after all, we are 

all seeing the same forms. 

We have a science team 
here at IAP, and they 

are investigating  
Advanced Propulsion. 
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Our science team’s sessions in 
the Green Building. 

We have a lot of overlap with their 
work on morphing surfaces,  

stealthy signal, and geometrically 
shaped chambers to create  

special circumstances for propulsion.
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Our Open Studio sessions 
will feature instruction on how  

to make our basic forms,  
and simple materials kits will 

be available at no cost  
to MIT students. 

Come make hyperbolic art with 
us, and tell us what you know 

about structure, shape and design.


