Reprinted with Permission from Recreational Mathematics Magazine, No. 11, Oct. 1962, pp, 3-5, Box
35, Kent Ohio, Editor Joseph S. Madachy, a prolific creator of Rec. Math., such as the magazine JRM
and many puzzles. He was a great enthusiast. (This was the first publication of my research efforts into
he topology of digital or quantized twist puzzles. I am still doing these experiments Jan, 2019. Martin
Gardner liked the Hexaflexatetrahedron and said it emulated hexaflexagons.)
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I anwone khas three hands and a little patience he csn manufacture the struetures T will
describe here which I discovered in the Fall of 1801, I wag playing with the poessibilities of
flexagon, or Jacob's Ladder, hinges, After mmch fumbling and bumblng I managed to gei’
six lelrshedrons connected as shown by the process of weaving i Figiare 3. The finished
procdunt loored like Figure 7. T uged thin aluminum cut into strips to make “he lotrahedrons
weaving along the dotted Lnc shown in Figure 1 and Pigure 2 Strirg was first uvsod, ol
I found that thiz was the hard way of gning about . Taper bands worked hetter, giving
rauch leas trouble in connecting the tetrahedrona. Cardboard will work as well as alumi-
num o make the zolid, but zluminum i3 more durable, 1 call iz chain, onmereifully, &
bexaflexaterabedron. All of iis movements scon 1o be regular and symretcical. Besides
the flexing from a rectangular shape to a hexagonal shape, shown in Fleures 4, 5, 6, and 7,
It can be got into other shapes where it does not Mex bul stops short end the only way out
is 10 go “backwards.”
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I also connected four, soven, and cight tetrahedrons into chsinag The four tetrzhedrons
did nothing but roll around each other, Since there wzs no possibility of = space betweoon
them they cowld not possibly have had more than ouc definite movemeni. The eight tetra-
hedroms were bregulor in movancnt, though quile Inscinating, 1the seven-fetrahedron
chain was formed and then giver a kali-twist before connecting the ends. Its moverment
was very ‘inited and compared o the others it resembled un old Aodel T Ford beside a
new Fdscl, T suppose Lad I conuecled coough of an odd number of them by the ahove
maethod they wounld have flexed but the ondy sdvantags T vould cea wag that the combina-
tion of faces would constantly change.




Kext I connected four cubes by dollowing the dotted lines shown in Figures § and 4.
The righl Liangles cut off by the two dowed lnes in Flgwre 8 sre ool sizeded in the ztue-
ture as they do not enver into the active movezment. I then cornested six of e znd, Ju
and behold! I had = whole new fascinating sel of movements to play with. In Figure 10 the
s1x cubes are in the wogilion where vou fold them owver and over to Dex wem until it bhe-
comzes guite bonding and youw wanl sornclhing different.
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Figures 11 to 15 show how to gt the apperatus inte o positon where it has a wholly
new way of lexing, By flexing I mean that each object is made to roll around and the
bande to move over e, Thare is 8 similacily o e syauneley and fesing proporrs hove
resembling the tetrahedren chaln of six. There are at least two locked posificns it can
achieve and this ig alao similar to the tetrahedran chain of siz I ohserved none of thiz in
the octahedwom chalng whivh were constructed. It should be notod (sl coly o ihe tetro-
hedron and the hexohedron can the bands be made to pass over gil the fences en 1he solid,
The other three Platende solids cen be connected m sirnilsr fashion, huat o sneh Togeinatiog
Mexing properlwes ase observed—taey only roll around aond arowd
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Sinee I bave arrived st these flaxing anlids from a study of st flexasons 1 tried o Aatton
the tetrahedrons snd cobnect them. Dy using a strip of four isosceles right triangles io
conztruct I, instead of four equilateral triangles, the tetrahedron becomes a Hat square.
Following tho sawe patiern of comnectiom gz in the repulor tetrahedromez, T onnmeeted giv of
these flattenad tetrahedrons, or =quares.

The only similarity I could discern between the sguares and the tetrahodrons was the
mlling amumnd—otherwive they Fifered considerahly, Gollicg nowhers with Qatlencd-out
tetraghedrons forced me onte snother track. I deeided that since the trisngles in the flat-
tened-out tetrahedrons wore the same ss the triangles used ‘n the “strip pert” of the cube
snd since the rube ha: two more faces than the tetrshedron I should Hatten a cube out ta
g hexagon and use the resnlting 1207 isoseeles triangices. Figurvs 16 dopiels this slrip. Flgure
17 shows the completed figure.
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IT ihe plane of eses face were extended a2 kind of octahedror-like solid wonld Tesult.
T connected four of these eipght—cided figures and fmmd that it had 2 new way of flexing
but only one definite way a2 in all the ather conncetions of four., There iz one losked
position oblained by giving vpposite fgures in lhe chain g bwisl in opposite directions,
When this 1s dune theyr come Lo the dosest possible contact with cach other.

Mv next task was to connect six of these sipht-sidad fgurss. It took monstrous patience
but T maraged to do it. I advise anyone trying to dn so for himself to have help when i
comag {0 the process of renmecting it. However, #. 18 well worth the effort—the fapcinating
movemends ave pever o be [ocgolien, 1 call 1t a hexallexuoclabedron, While the chain was
intact 1 was ahle to observe mumerous locked pogitions. In fact it was locking maore than
it waz fAvxing., There was & distinct similarity between it and the cubes and tetrahedrone
but because of the size of the angles involved and the resulting forces, it had a tendency

to come apart an
maining property was to exasperate!

What must follow is some mathematical formulation of the properties of these flexing
solids so that the properties of each succeeding one can be predicted. The next type solid
would give ten sides and 144° in each triangle composing the strip since flattening out the
eight-sided figure produces the 144° in the finterior angles of the resulting octagon. I do
not know the truth of this since I have not been able to reduce any of it to mathematics—
my brainchildren have surpassed my methods. Perhaps the future will produce results.



