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		Abstract

		Diamond, carbon fibers and graphite fibers owe their high strength to the very short inter atomic distance between carbon atoms. However, diamond has only single bonds in a three dimensional lattice, while graphite has a laminar lattice with some double bonds and some single bonds. Therefore, a chain of carbon atoms, joined by consecutive double bonds (like allene, but much longer), would have ideal characteristics as a reinforcing material, for it extends in only one dimension and the double bonds have a shorter inter atomic distance than in diamond or graphite, resulting in higher strength and stiffness (modulus of elasticity). Furthermore, such a material may be extremely easy to produce, by simply exposing the end of the chain to formaldehyde, in the presence of the right catalyst, so that the two hydrogens at the end of the chain bond to the oxygen in formaldehyde and the CH2 joins the chain with a double bond, leaving the cumulene ready to react with another formaldehyde.Cumulenes have been known for a long time, but they have been regarded as a fairly useless oddity. And due to their small size (a perfectly straight monoatomic chain), their properties have been ignored. However, though they are less chemically stable than diamond, we can safely predict higher strength, stiffness, and straightness than for any other material, simply on the basis of the extremely short inter atomic distance. Moreover, since the polyacetylenes, metallic looking polymers with alternating double and single bonds (much like carotenes), conduct electricity fairly well, cumulenes may also display conductivity, and perhaps even room temperature superconductivity, since the very short inter atomic distance means that an electron pair can jump to the next inter atomic space with ease and without any lateral distractions.Cumulenes have other interesting properties, for example, the nuclei are free to oscillate in the direction perpendicular to the chain, and in alternating directions, so that as temperature increases and the nuclei oscillate further away from the line formed by the chain and from the neighboring atoms (which oscillate in the opposite direction), the inter atomic distance actually decreases along the chain, resulting in contraction, in stead of expansion.Finally, the possibility of joining 3 perpendicular cumulene chains with 6 center, 12 electron bond or 2 perpendicular cumulenes with an 8 electron bond (4c, 8e bond) in order to form extremely strong, yet lightweight scaffold structures is discussed. 
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