FLEXOMANIA!

Magicalmodelsto make and colour in

by Kjartan Poskitt

All the templates to make the models in this book
can be downloaded and printed out from

www.flexomania.com
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The Magic of Flexagon$

You start witharing drawn on a piece of folded paper.

_\\l‘ \\l /s,

You give the paper a quick twist and the riesgow on the back of

the papei but lroken up.You give the paper one more twist and the ring
has vanished!

This isthe firstsimple trickwe 6 r e ognake usmp@ t
Triflexagon( It mi ght sound scary, but webo
Once youbve seen how it works, weoll
andpuzzlesincluding the Escaping Thief and tRérates Treasure Chest
plus crazy picturesral patterns that twist and turn themselves inside out!

O3

As you go along, youol Il | earn mor e
flexagons Wi get bigger and étter... and stranger

When youbve finished this book, yol
your own, so lets get startegl
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What do you need?

1 Scissors

9 Coloured pens or pencils

1 A gluestick, or a little bit of bletak
1 The FLEXAGON TEMPLATES.

Printing Out the Templates

The templates for all the flexagoaan be downloaded from
www.flexomania.com

Just print out the templates as vy
on the reverse of the Afrontso. |t
single page with the front of a template, then put the saper pathe

printer theother way round, and print the back. Most reasonable printers

can | ine the iIimages up perfectly, but
need to print fronts and backs on different sheets, paste* them together

and cutthemout. *t 6s best to use spray mount

|
C

o O

| t 6s wor t h toautthertegplates aut as neatlynas
possible. The better you do it, the better your flexagon will work!

The first template you needT$e Vanishing Rings. As this is the
firstfle xagon youdll be making, there are
you go wrong cutting or folding.

The instructions belowescribehow to foldThe Vanishing Rings,
but alltriflexagors are foldedn exactly the same wayf you practise
folding trifexagons unt il you dondét need t he |
much easier when we make more complicated flexagons later on!
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How to make the perfect TRIFLEXAGON
1/ Carefully fold and \2s
unfold backwards and X’

forwards along all the

lines on the paper.

2/ Hold the strip with the X
(It only takes a minute and at the top.
it's well worth doing
because it loosens all Fold along the

THIRD LINE DOWN

Bring the long lower section
right up and over so that

the two stars meet face

to face and you can't see them.

the little triangles and
makes your flexagon
work much better!)

¥ / 3/ Moving along the strip, fold the
THIRD LINE so that the two moons
meet face to face

and you can't see them.

4/ Your flexagon g
should look like &
this...

5/ Bring the K\""‘-»&\
little flap with \ ©

the X up *
onto the top.
(You're nearly
finished! ) USEFUL TIP!
If ever you make
a triflexagon that
doesn 't work, you probably

forgot to do this bit!

6/ Fold the last
flap over and
stick the O
down onto

the X.

And that's it!
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HOW TO FLIP A FLEXAGON

1/ Hold your flexagon like
this so you can see the rings
and there's a dot on

the left hand side.

2/ Put your left thumb on the dot, then
put your finger above it and pinch the
flexagon together.

3/ Use your right index
finger to push the
opposite corner of the
flexagon underneath.

4/ With your right thumb
you should now be able to

pull the top flap of the
flexagon aside and open it up.

5/ That's it!

Now look on the back and see what's happened to the rings!
Another dot will have appeared so you can flip your flexagon again.
Where are the rings now?

Flip it once more to find out...

Have you done it?

Just for fun, flip your flexagon until the blank face is showing. (A
faceis one of the flat sides. A triflexagdhas three different faces.) You
can draw your own pattern such as a monster or a flower on it, then flip
the flexagon and see what happens!

Keep flipping the flexagon to get used to it. Try pinching the other
folds that are not next to a dot. o U fand three of thefolds will work
and t hr ee dHisistinmpertant later ondaen.we look at
bigger flexagons.
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Where does the name come from?

Flexagons get their names from how mdlifferent faces they can
make and how mangdges they have

Tri means threeletrameans fourPentameans fiveHexameans
six andHeptameans seveIT helittle flexagon we just made has three
faces and six edgeso i full name is dri-hexaflexagonbutwe 6 | | j us't
call it a triflexagon for short.

A few tips!

Before we make any one flexagons, here are a few tips &b tipe
best results.

T Al ways cut the shape out as car e’
even the tiniest bit of extra paper poking off the edge.

1 Before youputanyflexagon
togetheralwaysfold ol “P —
backwards and forwards ™\ ¥ '”'%
along all the littlelines The Put % f\%
best way to fold accurately it~ c«l€” N S
to put a ruler along the line, ~ ©" M€ & =l

then bend the paper against

the edge of the ruler.

1 When you first put your
flexagon together, just stick it with a tiny bit of ktiak. This
means youcantesta,nd i f it doesndét wor k
and try again. (

1 Before you flip your flexagon
loosen it up even more. Fold it
backwards and forwards along
each diagonal, then flattethout (’ﬂ
again so the fun can start! W

1 When you first flip your new .
fl exagontoorodighidfdtt . ¢

doesndot want t o piochiggtwo differe@ne way,
triangles together.
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More Trif lexagons

Now t hat y o u otnlexaggmotd workjool at theé athers t
triflexagon templates.

Startby makingthe 123 Flexagon

1 Keepthe X at the topthen fold along the third line down.

Youol !l fidmsed sahpald @d face t
1 Move three lines further along, and fold the next pa8tot
together.

1T Don 6t tofbrong theeXtitriangle to the top befof@ding the
O triangleover andgluing it down!

Ify oudr e checkwittstherdiagrams on page 4.

Now makeThe Escape.

When youo Vvilpitdniil tha rebhee il inside the prison
wall. Now flip it one more time so that the footprints are showing. Look
ontheba k! Whoos inside the prison
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The Twistersi s a pattern flexagon. When
see how the patterns change on the front and the back.

Now youbdve seen what triflexagons ¢
Make and foldsome of théblank templateshen draw your own patterns
on them.

When you get really good at this, you can make your own
triflexagon templates on much bigger pieces of paper with even bigger
patterns and pictures!

The four-facedTetrahexaflexagon

We 6 v e tagneakerthgngs a bit more exciting nowhe
tetraflexagon has got four faces, an
to find them all!

Print andcut out thel234Tetraflexagontemplate. Remember,
before youdo anything elsefold all the lines on thpaper backwards and
forwards so all the little triangles bend in the right places
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How to fold a TETRAFLEXAGON

1/ Start with the X at the top.
Keep it showing all the time!

2/ Fold along the three
vertical lines. Start with
the lowest one, then fold

the middle one and finally

the highest.

All the pairs of 4's Fold

should come Fold 3/ You'll en d\)

together so that up with a

th
:::es:\):winzm strip exactly
' like the
triflexagon!
Continue to
fold as if you
were making
a triflexagon, |“5%
so make a fold L~ /‘%I
E:D three lines | ~ <
* Always fold the paper :;:w;(from y

over the same way!

4/ Now fold three
lines further along...

3 6/ Fold the

5/ Bring the O flap over
?:hﬂip to and stick
e 1op: down onto

the X.
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How to flip a Tetraflexagon

You flip the tetraflexagon in the same way as the triflexagon, bu
t h e rnexiralittleatrick.

Flip the flexagon until allthe®@ s  &ingeyoufthen turn it so that
thetwo little starsareon the top. Whegou flip it, you will getthe 8 s .
Keep ging until you get back to thed2s . Now try hoeoding t
the two stars are on the bottom edge, then flip it!

Finding your way round

Flip your tetraflexagon until
you findthe facewitre | | t he
neatly sticking out of the middle.
We 6 | | cal l t his
the flexagon.

. The 1's sticking out This is how the 1*
(The numberseverstick out of = is is how the 1's

_ from the middle on will look when they
the mlddle on the ba.Ck Of the the front of appear on the back
flexagon.) the flexagon of the flexagon.

This little diagram shows hathappens next.

The Tetraflexagon Map

®—>®—>@
@ @

T h e r eatrav gangfrom 1 to 2. This means when you fiipur
flexagont h e wilkapmearall neatly round the middle¢ The 16s wi | |
on the back all jumbled up.)

Now itodéds ti me t dheriagkaen asyfwwolamos mi nd up !
coming from theé?. You canchoose ifyouwanttogpo t hé hdd 406t
| f you go to the 406s ponthedrontsadhuter t hat
they will all be jumbled upWe 6 v e ma onkhe diagtarn assl
One mae flip brings you backo the & s .
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The Magic Tetraflexagon
Cut outand fold the magic tetraflexago¥iou fold it in exactly the
same way as the 1234 tetraflexagon.
1 Keep theX showingat the top.
i Foldalong the three vertical lines, starting with the lowest one.

1 Youo | btraighestrip @ 10 trianglegoldit like a
triflexagon!

Remembei awayskeepfolding the paper over the same way!

(*Hint: whenever younakeany flexagonevery fold put$wo parts
of the same image together. With the Magic Flexagon, the first thids
put the pieces of the snake i mage t o«
next three folds put the rabbit images together.

Flip the finished flexagomntil you see the wand over the hat. Now
when you flip it, the Magic Tetraflexagon makes a cutgelirick!

Wave the wand! What will you get? Will it be the rabbit ... .. or the snake?

To understand it, have a look at the map.

The wand is image 1. The Tetraflexagon Map
When you flip it, you get the green cloud — Y
(mage ). @ @ @
When you flip again you might get the @ @
rabbit (image 3) or you might get the snake
(image 4).

If you getto the snake, whenoy flip again, the wand and hat will
appeajumbledup'That 6 s de&dwa sreegyched the 1* ¢
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map. You need to flipgain to gethe green clou@image?2), then the
rabbit(image 3)and then the wand and hat will return propéniyage 1)

Feeling brave? Then use the blank templates to design your own
tricky tetraflexagons!

The five-facedPentaflexagon

Things are about to get even stranger!
Print and cut out th&234 Pentaflexagontemplate.

For the 12345 pentaflexagon, yoanstart byfolding all the pairs of
56 together, and that gives you ttetraflexagorshape! Next, you fold
the 406s t oget htrlexagoanhsirig dnd thean koe gist foldh e
that in the usual wayasy!

However i finggpmentdlexagonfwdhou tirimbers on,
it can be a bit confusing. The best way to practise is to use your 12345
strip and follow these instructions.
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How to fold a PENTAFLEXAGON

1/ Start with
the X at the top.

Fold along the
lowest vertical
line, and then
fold the next

2/ Your paper should now
look like this.
Fold the next
two vertical lines.
You must keep

paper in the

vertical line.

Each time you fold,
the lower section

of the paper should
come over the

top.

3/ Check your paper looks
exactly like this!

Now fold the

last two

vertical lines.

The lower
section of
paper should
come over
the top.

FOLD 1

The lower section
folds over on top.

The lower section
folds over on top.

turning the /

same

direction!

You'll find 3 _—
that the lower 1

section of the FOLD 4

paper folds round FOLD 3
underneath.

lower section

4/ You should now have the
10 triangle Triflexagon strip!

( If you're folding the
12345 pentaflexagon,
there should be no 4's or
5's showing on the front
or back.)

To check you've folded it
correctly, hold the X triangle
and the O triangle and very
gently try to pull them apart.
If the paper starts to unwrap
then undo it and try again.

5/ Finish off by folding the
strip as if it was a Triflexagon!
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The Pentaflexagon Map

There are five faces to find on a Pentaflexagon. Can you find them
all? If you get stuck, you can usestap!

B—0—-2-®
N/ N ¥\ VY

& ® ®

The thick lines show how the three main faces are connected. The
thinner lines show how to find the extra faces.

Now print and cut out th8ky Pentaflexagontemplate. When you
do your first folds, the lightning bolts go together and so do tinedér
flashes. Youodoll end up with a trifl e>
normal.When you start flipping it, the sun and moon give you two
choices of what you get next!

The six-faced Hexaflexagon

There are three ways to make a hexaflexagba.simplest way
starts with a long straight strip

Print and cut out out the lorigin 123456 Hexaflexagon

How to fold a Strip Hexaflexagon.

The 123456strip hexaflexagon is really easy! Just fold all the pairs
of 40s 50s and 60 temaegmwingeYouwsllo t hat 1
end up with the triflexagon strip we
the usual way.

| f your hexafl ex aogygonjuthwastmodakeg ot nu
dead sur e vy ofolowteesegrsttuctions: r i ght |,
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How to fold a HEXAFLEXAGON

1/ Lie the strip with the X facing upwards.

At the other end of the strip fold along the first line.

Miss a line, then fold the next line. Miss a line then fold the next line...
and keep going until you reach the x.

5 @5 é!- o, \é},

AY
the paper over T L\ / ?\5, > \

* Always fold @ \\

‘T
RANE.

2/

the same way,

starting at 7 7\ 7 7\ 7‘ 7\
i endd Fold Fold Fold Fold  Fold Fold Fold Fold Fold
2/ You'll end up with ~ 7
a strip exactly b

/
like the }{_ 9_ y/ Fold
triflexagon, 3 \l

so fold it in /Q : \*
the same ——-3 a \* l /

way as / ‘ '\

before! / N Fold
9+ / 3/ Three lines 4/ Now move along the
w down from the X, strip three more lines
Z — - fold the lower end and fold the end up and over.
3 up and over.
/ 0 /
(e  V

5/ The X flap
will be underneath,
so bring it to

the top.

6/ Stick the O
down onto the X.
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The Hexaflexagon Map

3
/N

SN\
D-0-20-O
\ Y

£
B-®
When youflip your 123456hexaflexagonwork out which face is

the front.(The front will isually have all the numbers sticking out from
thecentre. The numbers on the back are always jumbled.)

FIip the fl exagon u ftheimiddld. Tumitl 6 s ar «
so that the twatarsareon the top edgghenwh en you fl i p youbd
20s. I f the stars are at the bottom ¢

But dondt areuaddnd findall six facd3 fogoyrself!

The Big Hexaflexagonwith the dice on it works in almost exactly
the same way. Print and cut out both patienstick the# flaps together
with the dots touchingp make one long strip.

Stick the /

two # flaps f / \ e &
~ e

together so ~—— /

that the dots ~>

are touching. Vg \/
d \ ./

.\~

You can now fold the Big Hexaflexagon in exactly the same way as
the small oneWhen youflip it, watch the dice carefully. On face 1,
every dice shows a 1. On face 2, every dice shows a 2 and so on. Of
course you can colour the dice in any way you want to if you like.
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How to make your own Strip Hexaflexagons

1/ Get a strip of paper that is at least 12 times longer

than it is wide. (Eg 300mm x 25mm)

2/ Divide into equilateral triangles. You can use a 60 degree
set square or protractor or just fold them (see below).

NIONINININININISININT.

3/ You need 19 triangles, so chop unused bits off. Finished!

\AAANNNNNN

TO FOLD THE TRIANGLES:

1/ Fold the strip in
half at one end then
open up again.

2/ Fold the top over
so that the corner k)
touches the fold.

3/ Now fold over along the lower edge of the triangular flap.

4/ Pull out the little flap that's got
sandwiched in the middle then
fold along the bottom edge
of the new flap...

... and keep folding over each
new bottom edge until you've
folded enough triangles!

(A

You should get a
perfect equilateral
triangle flap!
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The RING Hexaflexagon

The second way to make a hexaflexagtartswith a hexagonal
circle shape.

The Ring Hexaflexagon

Although it also has six faces, it behaves very differently to the first
hexaflexagonFirst make sure you know how to fold the pentaflexagon,
and then pnt and cut ouboth parts of th&he Ring Hexaflexagon.
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