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A uniform column is



(i) a locally finite polyhedron in the 3-dimensional Euclidean space, infinite in one direction and finite in the two other independent directions.  We shall assume the infinite direction to be vertical;



(ii) uniform, that is, all vertices are equivalent under symmetries of the polyhedron, and all faces are regular polygons.

The definition implies that all vertices of a uniform column are situated on a right circular cylinder.  Hence no such polyhedron can have a face with five of more edges, and the only squares admissible must have edges that are horizontal and (possibly) vertical.  This makes feasible a complete enumeration of the uniform columns.

The topic found very scant mention in literature, under the name cylindrical polyhedra. The only examples I found are in [Wachman, page viii], and in [Lord, page 117].  Often mentioned as cylindrical polyhedra are the objects known as nanotubes.  However, they are not uniform columns, since their hexagons are not planar.  The same applies to the "cylindrical polyhedra" mentioned in [Burt} and [G.1977], where non-planar "polygons" are used to form "polyhedra".

The determination of all uniform columns depends on the generality of the concept of "polyhedron" that is used.  We shall proceed in several steps, admitting increasingly general polyhedra.


In the first step we consider acoptic uniform columns.  We recall that "acoptic" means that the faces are simple polygons and that distinct faces are either disjoint, or have a vertex or an edge in common.  As mentioned and illustrated in [Wachman], there are six classes of such columns.  We show them in Figures 1 to 4, and present information about them in Table 1.

Symbol
Description
Cross secttion
Notes

(4.4.4.4)
Stack of n-sided
Regular n-gon
n ≥ 3


prisms

(3.3.3.3.3.3)
Stack of n-sided
Regular n-gon
n ≥ 3


antiprisms

(3.3.3.4.4)
Stack of n-sided
Regular n-gon
n ≥ 3


prisms alternating


with antiprisms

(3.3.3.3.3.3)
n strips of 
Regular n-gon
n = 2k, k ≥ 2


triangles



(3.3.3.4.4)
Strips of triangles
Isogonal n-gon
n = 4k, k ≥ 1


alternating with
with sides in


strips of squares
ratio √3/2

(3.3.3.3.3.3)
Spirals of triangles
Varied
n ≥ 3 



(length of one




turn of the




spirals)




m ≥ 1




(number of




helical strips)

Table 1. The six families of acoptic uniform columns.

[image: image1.wmf]
[image: image2.wmf]
Figure 1.  Stacks of n-sided prisms, and of n-sided antiprisms, for  3 ≤ n ≤ 7.
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Figure 2.  
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Figure 3.  

[image: image5.wmf]
Figure 4.  Stacks of prisms with star-polygons as bases. Notice that the star-polygons are not faces of the columns.
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