The Hexahexaflexagon
Flexagons:  Polygons folded from straight or corded strips, which change their faces when flexed.
WHAT IS IT? It looks very much like a trihexaflexagon, but as well as the three faces that usually appear, there are three more faces that suddenly pop up completely unexpectedly! It's an awesome toy and you can use it to impress and amaze anyone from babies to grannies. 


History of Flexagons:  


An interesting chapter that describes Hexaflexagons can be found in Martin Gardner's book Mathematical Puzzles and Diversions, first published in 1959 by Simon and Schuster, and reprinted in both hard-cover and paperback by several publishers including Penguin Books (U.S., U.K. and Australia) and the Chicago Press. The book consists mainly of Gardner's articles published in the Recreational Mathematics column of Scientific American. Most public libraries in the United States either have this book, or can borrow a copy for you from a neighboring library.

According to Martin Gardner's account, Hexaflexagons began in the fall of 1939 when Princeton University graduate student Arthur H. Stone from England trimmed an inch from his American notebook sheets to fit his English binder. After folding the trimmed-off strips for amusement, he came upon the first Hexaflexagon, one that had three faces (now called a Trihexaflexagon). A flexagon committee was organized including Bryant Tuckerman, Richard P. Feynman and John W. Tukey. Larger structures were developed including the one variety of hexahexaflexagon described here.
How to make it:

It's a bit like making a triflexagon but you start with a much longer strip of paper and mark it into 19 equilateral triangles. (You should try to use some thick paper or card, and you will probably need to stick two or more bits together to make it long enough.) 

It might help if you lightly mark the triangles a, b and c in pencil like the diagram. The last triangle is "x". It will also help if you put an "x" on the reverse of the first "a" triangle. 


Now to get folding: 

First fold along all the lines indicated above. Your pencil lines should ALL be on the outside of the folds. You should end up with something that looks like this: 
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Now do the second fold as shown. 



Notice that you should finish up with 4 "b" triangles next to each other. 

Fold the "tail" underneath and up, and bring it to sit on top of the first "a" triangle. 

TURN THE HEXAFLEXAGON OVER 
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You should see this: 
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Put a bit of glue on one of the "x"s and then make the last fold so the two "x"s are stuck together. 

You should find that one face has six "b"s on it and the other has six "c"s. 


You've done it! 
Fold and unfold the finished shape along the diagonals to loosen it up and then you're ready to play. 

How to play with a hexaflexagon:

You flip it in exactly the same way as the triflexagon. 

The only difference is that if you're looking at an a,b, or c face, you might find there are two ways of flipping it. One way will take you to a different lettered face, the other will take you to a blank face! If you get to a blank face, flip again and you'll get back to a lettered face. 

The fun bit is to rub out the letters and draw in different coloured patterns on each face. If you keep flipping you should find there are SIX different faces in total. Three of them come up regularily, and the other three... well you'll have to practise! 

This presentation of triflexagons and hexaflexagons is copyright © Kjartan Poskitt 2001.

