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The concepts “Golden Mean”, “Golden Rectangle”, “Golden Spiral” gave rise to many 

generalizations. For example Hans van der Laan and Lambert Rosenbusch, both being architects, 

searched 3D-analogues of the Golden Mean to apply them as proportion modules in their 

architectural design. This paper aims at proposing unifying geometric principles to treat such 

generalizations: Characteristic equations for general mean values can be formulated as geometric 

closure conditions. Mean values as mathematical concepts are dimensionless just being (irrational) 

numbers. One-dimensional visualizations of such mean values are e.g. proportions of two segments 

on a line, but they can also be visualized by geometric objects of any dimension. By applying these 

principles it becomes possible to construct what can be called “golden helical bi-arc spirals” in space 

as a 3D- analogue to the classical “Golden Spiral”. Furthermore these principles allow to visualize 

Spinadel’s Metallic Means, van der Laan’s and Rosenbusch’s cubic means and further 

generalizations by (nested sets of) rectangles and boxes in a unified way. The following figures show 

examples of such visualizations. 

 

           

Fig. 1: “Silver Spiral” of quarter-circular biarcs to a nested set of Silver Rectangles (left),  

Spiral arrangement of cubes with side lengths              and GC
1
-biarc spiral; 

  with “closure condition”       , i.e.           , (right) 

 

  



PROCEEDINGS OF 21
ST

 CONFERENCE  ▪GEOMETRY▪GRAPHICS▪COMPUTER▪ 

 

82 
 

References:  

[1] J. Aarts, R. Fokkink, G. Kruijtzer: Morphic Numbers. NAW 5/2 Nr.1 (2001), p.56-58. 

[2] C. Alsina,  J.L. García-Roig: On plastic numbers. Journ. Math.& Design, Vol.1 No.1 (2001),  

p.13-19, ISSN 1515-7881 

[3] H. v.d. Laan: Le Nombre Plastic; quinze leçons sur l’ordonnance archi-tectonique. Brill, 

Leiden 1960.  

[4] R. Padovan: Dom Hans van der Laan and the Plastic Number. Nexus Network Journal 

Vol.IV(3), Architecture and Mathematics (2002),  p.181-193 [pdf]. 

[5] A. Redondo-Buitrago: Sobre los sistemas de proporciones áureo y plastic y sus 

generalizaciones. Journ. Math. & Design, Vol. 9(1) (2009), p.15-34. ISSN 1515.7881 

[6] L. Rosenbusch: Räumliche Proportionen. (In: Geometrie, Kunst und Wissenschaft 06, ed. O. 

Niewiadomski), Hauschild Verlag 2007, ISBN 978-38975-366-6. 

[7] V.W. de Spinadel: The family of Metallic Means. Visual Mathematics 1(3) (1999), 

 http://members.tripod.com/vismath1/spinadel. 

[8] V.W. de Spinadel: Golden and Metallic Means in Modern Mathematics and Physics. Proc. 13
th

 

ICGG 2008, Dresden, Germany, ISBN 978-3-86780-042-6. 

[9] V.W. de Spinadel: Metallic Spirals. Proc. 10
th
 Int. Conf. APLIMAT 2011, Bratislava, 

Slovakia, p.659-666.  

[10] V.W.de Spinadel,  L.L.Echagüe: Espirales de Plata. Journ. Math.& Design, Vol.8 (2008). 

ISSN 1515.7881 

[11] V.W. de Spinadel,  A. Redondo Buitrago: Towards van der Laan’s Plastic Number in the 

plane. JGG Vol. 13(2), (2008), p.163-175. 

[12] V.W. de Spinadel,  A. Redondo Buitrago: Generalizing the Golden Spiral. Journ. Math.& 

Design Vol. 11(1) (2011), ISSN 1515.7881. 

[13] A. Stakhov: Mathematics of Harmony. From Euclid to Contemporary Mathematics and 

Computer  Science. Series on Knots and Everything, Vol.22 (1998) and World Scientific Publ. 

Co., London  (2008). 

[14] G. Weiss,  V.W. de Spinadel:  Remarks to classical cubic problems and the mean values of van 

der Laan and Rosenbusch. Proc. 14
th
 ICGG 2010, Kyoto, Japan, Art. 235, p. 1-11. ISBN 987-

4-9900967-1-7  

  

http://members.tripod.com/vismath1/spinadel

