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Preface

[ was certain that I was done after writing my first
two books Marvelous Modular Origami (2006,
A K Peters, Ltd.) and Ornamental Origami:
Exploring 3D Geometric Designs (2008, A K
Peters Ltd.), nearly back to back. But it seemed
the more I toyed around with paper, the more
this intrigued my imagination, and new modu-
lar designs kept emerging. With so many new
ideas and such kind readers’ encouragement, I
easily have enough new creations for yet another
book—and here it is.

The first chapter contains origami basics and
other material that simply must be included in
any modular origami book to be complete. This
might be the first book a new folder picks up, as
his or her interest just piqued, and certainly all
the tools to tackle the projects must be present. If
you are already familiar with these basics, please
feel free to skip ahead. I have provided polyhe-
dron charts and color distribution charts for ref-
erencing during the assembly phase. Folding tips,
types of paper, and other material important to
folding origami, particularly modular origami,
have been included.

The general structure of the book starts with
simple models, gradually progressing into more
complex ones, although there may be a few
exceptions. We begin with simple cubes and then
move on to more complicated and interesting
models such as the four-sink windmill base mod-
els and the decorative dodecahedra folded from
pentagons, just to mention a few. The mathemat-
ics of these models, of about high school level,
is discussed whenever appropriate for those who
might enjoy these things, such as myself.

Thanks to the amazing Internet making the entire
world available, I am able to interact with like-
minded modular origami designers worldwide.
Their beautiful creations just further my belief
that origami is a language spoken across the
globe. In the last chapter, creations of guest art-
ists Aldo Marcell of Nicaragua, Carlos Cabrino
(Leroy) of Brazil, Daniel Kwan of the USA, and
Tanya Vysochina of Ukraine are included. I have
enjoyed and followed their work for some time

and I am happy to debut their prolific creations
in my book. It was quite a difficult task to decide
which of their many fine models to include. I am
fortunate they share my philosophy that great ori-
gami is to be shared, not kept away in a closet. It is
my privilege to introduce them to a new horizon
of fellow origami enthusiasts. If you have not come
across their work already, you are in for a treat.

The diagrams in this book follow standard ori-
gami symbols. Each creator has his or her own
diagramming style. The styles of guest contribu-
tors have been preserved instead of changing them
simply for the sake of being uniform across the
book. Sometimes a different viewpoint on folding
can quite change the experience of creating a piece.
This is a big bonus in presenting a more global
selection of models. The origami diagramming
language is very powerful. Although there are
written descriptions provided with the diagrams
most of the time, their need is virtually nonexis-
tent except for certain special circumstances. To
keep the diagrams simple, I have refrained from
showing layers except when absolutely necessary.

This book covers a range of folding levels from
simple to high intermediate models. There is an
emphasis toward the latter, which should appeal
to audiences with or without a mathematical
background, age 12 years and older. While some
of the mathematics has been discussed, it is not
a requirement to understand the mathematics in
order to fold the models. It is just a bonus if you
enjoy it, but no knowledge of math is required to
produce these stunning objects. You will enjoy
the book no matter what your folding level might
be, particularly if you are a modular origami lover.
Sometimes the units or modules separately may
seem quite uninteresting, but I assure you that the
assembled finished model is always like a pleas-
ant surprise waiting to be cherished at the end. In
modular origami the sum of the whole is almost
always more than the sum of the individual parts.
And that is what keeps me going and I hope it does
the same for you.

Cupertino, California
January 2010
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1 ® Introduction

The word origami is based on two Japanese
words: oru (to fold) and kami (paper). Although
this ancient art of paper folding started in Japan
and China, origami is now a household word
around the world. Most people have probably
folded at least a paper boat or an airplane in their
lifetime. Origami has evolved immensely in the
present times and is much more than a hand-
ful of traditional models. Modular origami, ori-
gami sculptures, and origami tessellations are but
some of the newer forms of the art. The method
of designing models has also evolved. While
some models are designed the old fashioned way
using mostly imagination and by trial and error,
others are designed with complex mathematical
algorithms using the computer.

Modular origami, as the name implies, involves
assembling several, usually identical, modules
or units to form one finished model. Generally
speaking, glue is not required, but for some mod-
els it is recommended for increased longevity,
while for some others glue might be essential
simply to hold the units together. The models
presented in this book do not require glue to stay
together, but if you intend to handle the models
frequently or to ship them, a bit of glue is a fine
idea for only those models that have relatively
weaker locks.

While an understanding of mathematics is use-
ful in designing these models, it is not crucial for
merely following instructions to construct them.
[ think that even though mathematics may not be
one’s strong point, one can still construct these
models, and perhaps the process might impart a
deeper appreciation for the mathematical prin-
ciples involved. Like any multi-stepped task it
requires patience, diligence, and a bit of practice.
It is always a pleasure to see the finished model
at the end; the outcome is often greatly differ-
ent than the individual parts would have initially
suggested. Aesthetics and mathematics brilliantly
come together in these wonderful modular ori-
gami structures to satisfy our many senses.

Modular origami can be fit relatively easily into
ones busy schedule if one can be a bit organized.
Unlike many other art forms, long uninterrupted
stretches of time are not required. This makes it
a perfect artistic endeavor given the hectic, fast-
paced life we all lead. Upon mastering one unit,
which usually does not take long, several more
can be folded anywhere anytime, including the
short breaks between other chores. When the
units are all folded, the final assembly can also
be done slowly over time. Modular origami is
great for folding during the inevitable waits at
airports, doctors’ offices, or even on long flights.
Just remember to carry your paper, diagrams,
and maybe a box for the finished three-dimen-
sional units.

Assembly of the units that comprise a model
may at first seem very puzzling to the novice,
or may even seem downright impossible. But
understanding certain aspects can considerably
simplify the process. First, one must determine
whether a unit is a face unit, an edge unit, or a
vertex unit, that is, whether a unit identifies with
a face, an edge, or a vertex, respectively, of a poly-
hedron. Face units are the easiest to identify. For
example, the four-sink windmill base models pre-
sented in Chapter 3 are face units. There are only
a few known vertex units, e.g., David Mitchell’s
Electra [Mit00] and Ravi Apte’s Universal Vertex
Module [Tan02]. Most modular units tend to be
edge units. For edge units there is a second step
involved—one must identify which part of the
unit, which is far from looking like an edge, actu-
ally maps to the edge of a polyhedron. Although it
may appear perplexing at first, on closer look one
may find that it is not an impossible task. Once
the identifications are made and the folder can
see through the maze of superficial designs and
perceive the unit as a face, an edge, or a vertex,
assembly becomes simple. It is then just a matter
of following the structure of the underlying poly-
hedron to assemble the units.

Introduction



Origami Tips, Tools, and Paper

Origami Tips

@ Use paper of the same thickness and texture
for all units. This ensures that the finished mod-
el’s look and strength will be uniform. Virtually
any paper from printer paper to giftwrap may be
used to fold origami.

@ Make sure that the grain of the paper is ori-
ented the same way for all your units. To deter-
mine the grain of the paper, gently bend paper
both horizontally and vertically. The grain of the
paper is said to lie along the direction that offers
less resistance.

® Accuracy is particularly crucial in modular
origami, so your folds need to be as accurate as
possible. Only then will the finished models look
symmetric, neat, and appealing.

@® It is advisable to fold a trial unit before fold-
ing the real units. In some models the finished
unit is much smaller than the starting paper size,
while in others this is not so. Making a trial unit
will give you an idea of what the size of the fin-
ished units—and hence a finished model—might
be, starting with a certain paper size. It will also
give you an idea about the paper properties and
whether the paper type selected is suitable for the
model you are making,

® After you have determined your paper size
and type, procure all the paper you need for the
model before starting. If you do not have all the
paper at the beginning, you may discover, as
has been my experience, that you are not able to
find more paper of the same kind to finish your
model.

@ If a step looks difficult, looking ahead to the
next step often helps immensely. This is because
the execution of a current step results in what is
diagrammed in the next step.

® Assembly aids such as miniature clothespins
or paper clips are often advisable, especially for

beginners. Some assemblies simply need them
whether you are a beginner or not. These pins or
clips may be removed as the assembly progresses
or upon completion of the model.

® During assembly, putting together the last
few units, especially the very last one, can be
challenging. During those times, remember that
it is paper you are working with and not metal!
Paper is flexible and can be bent or flexed for ease
of assembly.

@ After completion, hold the model in both
hands and compress gently to make sure that all
the tabs are placed securely and completely into
their corresponding pockets. Finish by working
around the ball.

@ Use templates in unusual folding such as fold-
ing into thirds, so as to reduce unwanted creases.
The templates in turn can be created using ori-
gami methods.

@ Procure a minimal set of basic handy tools
listed next. These tools assist in sizing paper,
making neat and crisp creases, curling paper, and
assembling models.

Origami Tools

Although origami purists would probably not
use any tools to fold, there are many situations
during folding that warrant the use of some basic
tools. For example, when the parts of the paper to
maneuver become too small or unreachable, use
of tweezers is quite common.

Creasing Tools. The most basic tool that is used
in origami is a bone folder. It allows you to make
precise and crisp creases and prevents your
nails from being sore when folding excessively.
Substitutes might be credit cards or other similar
objects.

Origami Tips, Tools, and Paper



Cutting Tools. Although cutting is prohibited in
pure origami, cutting tools are required for the
initial sizing of the paper. A great cutting tool
would be a paper guillotine but it is bulky and
may not be readily accessible to all people. I find
a portable photo trimmer with replaceable blades
to be a great substitute. They are inexpensive and
easily carried anywhere. Scissors may be used but
it is very difficult to get straight cuts.

Curling Tools. Many origami models involve
curling. Chop sticks, knitting needles, screw-
drivers, or similar objects such as narrow pencils
work well for curling paper.

Other Tools. Miniature clothespins may be used
during model assembly as temporary aids to hold
two adjacent units together. The clothespins may
be removed as the assembly progresses or after
completion. Tweezers, as mentioned earlier, may
be used to access hard to reach places or to fold
paper that becomes too small to maneuver with
fingers.

Origami Paper

Origami can be folded from practically any type
of paper. But every model has some paper that
works best for it; you will learn which one mostly
through experience. Some models might require
sturdy paper while some others might require
paper that creases softly. The following is a list of
commonly available origami paper on the mar-
ket, as well as references to examples of folded
models using the various kinds of paper.

Kami. This is the most readily available origami
paper. It is solidly colored on one side and white
on the other (see page 25).

Duo. Paper that is one color on one side and a
different color on the other (see page 52).

Printer Paper. Paper, white or colored, that is
commonly used in home or office computer
printers (see page 79).

Mono. These papers have the same color on both
sides. They are available in kami weight. Printer
paper is another example of mono paper (see
page 99).

Examples of Kami, Mono, and Duo papers.
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Harmony Paper. Paper that has some harmoni-
ous pattern formed by various colors blending
into one another. They can have dramatic effects
on some models (see page 91).

Chiyogami. Origami paper with patterns, usually
small, printed on it (see page 80).
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Washi. Handmade Japanese paper with plant
fiber in the pulp that gives it texture (see page 26
[top model]).

Foil-Backed Paper. These have metallic foil on one
side and paper on the other side (see page 32).
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Examples of Washi (top), Chiyogami (middle), and Harmony papers (bottom).
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Origami Symbols and Bases

This is a list of commonly used origami symbols and bases.

p— — —

\~

Valley Fold
An evenly dashed line represents
a valley fold. Fold toward you in
the direction of the arrow.

R
A\

Mountain Fold
A dotted and dashed line represents
a mountain fold. Fold away from you
in the direction of the arrow.

An arrow with a triangular head
means to unfold the paper in
the direction of the arrow.

An arrow with two heads means to fold in the
direction of the regular head and then unfold in
the direction of the triangular head. The new
solid line shows the crease thus formed.

O

N

A

2

Turn paper over laterally (left) or vertically (right) so that the underside is now facing you.

A

"

Rotate paper by the number of
degrees indicated in the
direction of the arrows.

=

e 2ull

Zoom-in and
zoom-out arrows.
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Reverse Fold or
Inside Reverse Fold
Push in the direction of the
arrow to arrive at the result.

Pull out paper. Equal lengths. Equal angles.
) Repeat once, twice, or as

Figure is truncated for many times as indicated by
diagramming convenience. the tail of the arrow.

5

E% ‘

o *N\ )
G
Fold from dot to dot with the circled point as pivot. “ : Tuck in opening underneath.

Fold repeatedly to arrive

|
|
|
|
/:\/:\‘4 | at the result.
|
|

R =
i i
: Pleat Fold | sr

!
1/

— :

- ==m
- i S A A

An alternate mountain and valley fold to form a pleat. Two examples are shown.

valley fold while making the mountain

;_;: . Squash Fold
/'\( ﬁ Turn paper to the right along the
|

A B crease such that A finally lies on B.
| |
| : Cupboard Fold
/T\“‘( | First fold and unfold the centerfold, also called
L B the book-fold, then valley fold the left and right
|

| edges to the center like cupboard doors.

()
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Blintz Base Valley fold and unfold both book-folds.
Then valley fold all four corners to the center.

Windmill Base Please
see page 64.

Waterbomb Base
Valley fold and unfold

diagonals, then mountain fold

and unfold book-folds. ‘Break’
line AB at the center and

collapse such that A meets B.

l.e.,

Preliminary Base

This is similar to the waterbomb
base above, but the mountain
and valley folds are reversed,

the diagonals are mountain

folded and the book-folds are

valley folded at start.

Petal Fold
The figure on the
left illustrates petal
folding on a flap of
a preliminary base.

Spread Squash Figure shows spread squashing the tip of a waterbomb base along the
two valley creases shown. Note the final position of tip A after the squash.

I'\'-\. l"\._ II
\ Nt
b M| — — -—.— - — ek
i /N

1

2/3 —f'f—b\ﬁ;xf_- L
A

Folding a Square into Thirds Crease book-fold and one diagonal. Crease diagonal of
one rectangle to find 1/3 point. Fold and unfold the bottom rectangle into half.
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Platonic, Archimedean, and Kepler-Poinsot Solids

The following shows sets of polyhedra commonly referenced during origami constructions.

The Platonic solids, named after the ancient Greek philosopher Plato (428-348 BC), also called the
regular solids, are convex polyhedra bound by faces that are congruent regular convex polygons. The
same numbers of faces meet at each vertex. There are exactly five.

Tetrahedron Cube Octahedron
6 edges, 4 vertices. 12 edges, 8 vertices. 12 edges, 6 vertices.
Faces: 4 x /\ Faces: 6 x [ Faces: 8 x /\

lcosahedron Dodecahedron
30 edges, 12 vertices. 30 edges, 20 vertices.
Faces: 20 x A\ Faces: 12x )

The Archimedean solids, named after Archimedes (287-212 BC), are semi-regular convex polyhe-
dra bound by two or more types of regular convex polygons meeting in identical vertices. They are
distinct from the Platonic solids, which are composed of a single type of polygon meeting at identi-
cal vertices. Shown here are eight of the thirteen Archimedean solids. Those not shown are the Snub
Dodecahedron, Truncated Tetrahedron, Truncated Dodecahedron, Great Rhombicosidodecahedron,

and Great Rhombicuboctahedron.

Faces: Faces:

6x[]
8x ()

18x [ ]

Cuboctahedron
24 edges, 12 vertices.

Truncated Octahedron

36 edges, 24 vertices. Rhombicuboctahedron

48 edges, 24 vertices.

&8 _ Origami Paper



Icosidodecahedron
60 edges, 30 vertices.

Snub Cube
60 edges, 24 vertices.

Truncated Cuboctahedron
72 edges, 48 vertices.

Truncated Icosahedron Rhombicosidodecahedron
90 edges, 60 vertices. 120 edges, 60 vertices.

The Kepler-Poinsot solids, named after Johannes Kepler and Louis Poinsot (17th-19th centuries),
are four regular concave polyhedra with intersecting facial planes. These can be obtained by stellating
Platonic solids. Only two of the four are shown below. The two not shown are the Great Dodecahedron
and the Great Icosahedron.

Greater Stellated Lesser Stellated
Dodecahedron Dodecahedron

Introduction g



Even Color Distribution

This section illustrates a few polyhedra with even color distribution for their edges. For most modular
origami constructions, each edge of a polyhedron maps to a module or unit.

"

Three-color tiling of a cube Four-color tiling of a cube
(every vertex has three distinct colors) (every face has four distinct colors)

$

/

Three-color tiling of an octahedron Four-color tiling of an octahedron
(every face has three distinct colors) (every vertex has four distinct colors)
Three-color tiling of an icosahedron Three-color tiling of a dodecahedron
(every face has three distinct colors) (every vertex has three distinct colors)
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Five-color tiling of an icosahedron
(every vertex has five distinct colors and
every face has three distinct colors)

Five-color tiling of a dodecahedron
(every face has five distinct colors and
every vertex has three distinct colors)

Six-color tiling of an icosahedron
(every vertex has five distinct colors and
every face has three distinct colors)

For color to be distributed evenly, the number of
colors one chooses must be a factor of the num-
ber of edges or units in a model. For example, for
a 30-unit model, one can use three, five, six, or
ten colors. In all of these figures, each edge repre-
sents one origami unit. The dotted lines are edges
invisible from the point of view. The number of
units you need to fold per color is equal to the
total number of edges divided by the total num-
ber of colors. Even color distribution makes a

Six-color tiling of a dodecahedron
(every face has five distinct colors and
every vertex has three distinct colors)

model more appealing but for some models the
use of a single color may be more effective while,
for some others random coloring works fine. You
can try semi-even coloring as well. For example,
say we select four colors for a 30-unit model—
yellow, blue, red, and green with six units of yel-
low, blue, and green each, but with twelve units
of red. We could tile the red as if it were covering
for both red and pink in the top two figures and
the rest exactly as shown. The result is pleasing
as well.

Introduction
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Top: Plain Cube and Plain Cube 2. Middle: Ray Cube and Thatch Cube.
Bottom: Whirl Cube and Thatch Cube in reverse coloring.




2 ® Simple Cubes

The cube is one of the simplest polyhedral shapes
but nevertheless it is excellent for stepping into
the polyhedral origami world for the first time.
In this chapter we will make cubes consisting of
6, 12, or 24 units, with an emphasis on the latter.
They all utilize the technique of folding a square
into thirds to obtain pockets on two opposite
edges of the units. This method is widely used
in a host of modular models, including Robert
Neales Penultimate [Pla] series of models and

David Mitchell’s Simplex Cubes [Mit].

The 24-unit cubes have patterns made by expos-
ing the white side of kami paper. Revealing the
white side to create patterns is often called “color
change” in the origami world. Any model that

involves color change is also potentially a great
candidate for folding with duo paper. Pattern
variations have been discussed for the 24-unit
cubes. For these cubes, it is fascinating to see
how merely switching tab and pocket orienta-
tions opens up the possibility of numerous dif-
ferent patterns. Also note that if you start with a
square of side of length a, then the edges of the
finished cubes will be of length 2a/3.

Below is shown a traditional method of folding
a square into thirds. You can fold just one square
as a template using the same size paper as your
model units. Then use the template for fold-
ing your other squares into thirds to eliminate
unwanted crease lines as well as to save time.

Folding a Square into Thirds
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Let the side length of starting square ABCD be a.
Let PQ be the line along which the square is
folded into half. Let R be the point where the two
diagonal creases meet and SR be the creased hor-
izontal line extended to edge BC.

Z CAD = 45° because AC is the diagonal of the
square. Hence SR = AS. .. (i)

Now, right APAD and right ARSD are similar
because they share a common angle ZADP.

Hence, AD/SD = AP/SR,

or a/SD = (a/2)/SR,

or DS/SR = 2,

or DS = 28R = 2AS using (i) above.

Therefore, DS is twice AS, which means that AS
is 1/3 of AD.

Simple Cubes
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Plain Cube
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2. With white side
facing you, valley fold
- the two corners.

1. Valley and mountain
fold into thirds as shown.

Pocket % 6

3. Valley fold and unfold Pocket Einichiod
along the edges shown. Unit

Assembly

Pt <>
l l Continue adding the

rest of the units in a
Insert tabs into similar fashion to

pockets as shown to complete the cube.
form a corner.

See page 12 for finished model photo.
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Plain Cube 2

Do Steps 1 and 2 of Plain Cube on the previous page and then unfold the folds of Step 2.
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3. Valley fold and unfold as shown.

Pockst Finished

Unit

Assembly

Insert two more
units as shown to
complete a face.

Two units
joined.

Four units
joined.

Introduce a fifth unit
to form a vertex.

Continue assembling all
faces and vertices to arrive
at the finished cube.

See page 12 for finished model photo.
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Ray Cube

2. Mountain fold
along edge.

1. Fold square into thirds and
unfold. Then valley fold
bottom crease.

| |

3. Valley fold corner, top ! |

layer only. 4. Pinch halfway point as

shown.

-

5. Valley fold single layer
only to bring top edge to

pinched point. 6. Mountain fold and tuck in

between layers. Unfold
crease from Step 3.

24
* Face Pocket
! Vertex Tab
—>
7. Mountain fold and unfold Face Tab
as shown.
Vertex Pocket Finished
Unit
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Assembly

Assembile four units
to form a face of
the cube.

Once a face is formed (ABCD),
introduce two more units to form
a vertex at A as shown.
Continue forming a total of six
faces and eight vertices to
complete the cube.

The finished
Ray Cube.

See page 12 for finished model photo.

Simple Cubes 17



Thatch Cube
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2. Mountain fold
along edge.

1. Fold square into thirds and
unfold. Valley fold bottom crease.

3. Valley fold about 1/3 way 4. Turn over.
down, top layer only.
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6. Valley fold and unfold
as shown.

5. Valley fold and unfold
corner, top layer only.

X 24
Face Pocket

Face Tab *

Vertex Tab
—

Finished

Vertex PﬂcketT
Unit

Assembly: Assemble exactly as explained in Ray Cube. Finished Cube.

See page 12 for finished model photo.
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Whirl Cube
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2. Mountain fold
along edge.

1. Fold square into thirds and
unfold. Valley fold bottom crease.

3. Valley fold to bring corner
to edge, top layer only.

4. Turn over.

5. Valley fold and unfold 6. Valley fold and unfold
corner, top layer only. as shown.
X 24

Face Pocket

Face Tab Vertex Tab

Vertex Pocket Finished

Unit

Assembly: Assemble exactly as explained in Ray Cube. Finished Cube.

See page 12 for finished model photo.
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Pattern Variations

Interesting variations of the Ray Cube, Thatch Cube, and Whirl Cube models can be obtained by simply
switching the face tab with the vertex tab or the face pocket with the vertex pocket or by switching both. Let’s
take the Ray Cube as an example and examine the various cases of interchanged tabs and pockets and the
resultant face patterns. Let’s call the original pattern S0 and the switched patterns S1, §2, and S3.

S0: Original unit as

Face Pocket _ !
diagrammed earlier.

Vertex Tab
—
Face Tab
Vertex Pocket
Face Pocket S1: Fgce and vertex tabs
iInterchanged.
Face Tab
e
Vertex Tab
Vertex Pocket
S2: Face and vertex
vieriex Pockel pockets interchanged.
Vertex Tab

Face Tab

~

Face Pocket

S3: Both pockets and tabs
Vertex Pocket interchanged.

Face Tab
%

Vertex Tab

Face Pocket

Pattern Variations
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Ray Cube variations, in various four-color schemes, shown both in regular and reverse
colorings. Reverse colorings are indicated with (R).

Other coloring possibilities for S3.

S1(R)
S3 (R) Other coloring possibilities for S2 (R).
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Whirl Cube variations, in various four-color schemes, shown both in regular and reverse
colorings. Reverse colorings are indicated with (R).

53 Other coloring possibilities for S2.

Other coloring possibilities for S3.
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Thatch Cube variations, in various four-color schemes, shown both in regular and reverse
coloring. Variations that are merely mirror images of another variation have been omitted.

S1 is mirror image of SO.
S3 is mirror image of S2.

S2 Other coloring possibilities for S2.

S1 (R) is mirror image of SO (R).
S3 (R) is mirror image of S2 (R).

el b

S2 (R) Other coloring possibilities for S2 (R).

S0 (R)
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Ray Cube, Whirl Cube, and Thatch Cube variations shown with units made of same colored kami.
Using the same color for all units accentuates the designs formed by color change.
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Whirl Cube variations.

Thatch Cube variations.

24 Pattern Variations



Ray Cube variations S2 and S3 (top). Whirl Cube variations S2 and S3 (middle). Thatch Cube variation S2 in
single color (bottom).

Simple Cubes



Flower Cube with Flower Finish B (top) and Flower Cube 4 variation (bottom).
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3 ® Four-Sink Base Models

The four-sink windmill base is a wonderful foun-
dation with endless possibilities. While the base
is essentially a windmill base with its four corners
sunk, the best approach to folding it is not neces-
sarily to follow that order. Discussed first in this
chapter is one of the many ways to fold the base.
The first model that I came across that uses a pre-
decessor of this base (shown in Step 11 in the next
section) is the Loop Kusudama by Saburo Kase
[NOA94]. Other models that use the same pre-
decessor are the Rose Faced Cuboctahedron by
Tomoko Fuse [Fus92] and a Kusudama by Yasuko
Suyama [Ori 00]. Tomoko Fuse’s book Kusudama
Origami [Fus02] also has several models based on
it. Flower Bloom Modular and a few other mod-
els by Mark Morden start with the four-sink base.
Mark’s joining method is novel and very sturdy. 1
have adopted his method of joining the units in
my models in this chapter.

The models Flower Cube and Flower Cube 2
resemble ]. C. Nolans Andreas Rose [Nol95],

which is essentially the same but has more lev-
els of fractal tessellations. I discovered this fact
soon after creating my models. The resemblance
is purely coincidental. Nolan himself found out
after creating his rose that his model was in fact
a slightly varied version of Toshikazu Kawasaki’s
Pinecone [Kas98]. Nolan says in his book Creative
Origami, “At first I was surprised and alarmed,
but I have since learned that it is common for the
same model to be created by two different persons
independently of each other, especially if they are
structurally simple.” I completely agree with his
statement. Others, including Nick Robinson, have
discovered this model independently as well. It is
worthwhile mentioning that six units of any level
of Andrea’s Rose may be joined by the method
used in this chapter to form a cube. Similarly, six
units of Shuzo Fujimoto’s Hydrangea [Ada] may
also be connected to form a cube. Photos of the
latter two models are shown at the end of the
chapter but the models are not diagrammed.

Recommendations
Paper Size: 6 -8 squares
Paper Type: Any

Finished Model Size

5

Cubes with approximately 2'-2.5" sides

Four-Sink Base Models
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Four-Sink Base

1. Precrease as shown. 2. Precrease as shown. 3. Precrease as shown.

4. Valley fold along pre- 3. Valley and mountain 6. Valley and mountain
existing crease. fold to arrive at result. fold to arrive at result.

N

7. Valley fold to lift 8. Valley fold 9. Valley fold as
paper partway. partway two layers. shown to bring
Do not flatten. Do not flatten. corners together.

28 Four-Sink Base
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10. Valley fold
top layers to
arrive at result.

11. This is a _
predecessor of the Four- 12. Inside reverse fold
Sink Base. Turn over. the four corners shown.

14. Valley fold left flap 15. Collapse top flap

19 Tammesaies. followed by the right. like a waterbomb base.

16. Valley fold top flap. 17. Collapse top flap 18. Valley fold left flap
like a waterbomb base. and then right flap.

Four-Sink Base Models 29



19. Collapse top flap
like a waterbomb base.

20. Valley fold top flap.

The completed
Four-Sink Base.

21. Collapse top flap
like a waterbomb base.

The front view of
the base.

30
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Butterfly Cube

Make a Four-Sink Base as explained in the previous section. To avoid creases at the center from show-
ing, do not crease the center of the paper when doing Step 1 of the base.
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