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Tip: Zometool is particularly suitable for 

symmetric tessallations. Sir Roger Penrose

employed Zometool whilst working on his

“Penrose Tiling”.

Model 3 - 3-fold symmetry. Make sure that each ball is 

positioned with a 3-sided opening facing upwards. 

Model 4. Construct a 2-D Model with 2-fold symmetry. 

You will require: 20 balls, 10 short rectangular struts, 10

medium rectangular struts and 12 medium 5-sided struts.

The uppermost opening of each ball should be a rectangle.

The model which you have built is the shadow of the

rhombic triacontahedron in 2-fold symmetry.

Take a closer look at this structure… 

can you identify further forms in “3-D”? 

You have constructed a pattern of cubes 

and oblongs…! 

All of these 4 structures are actually one and 

the same model: a rhombic triacontahedron.

You can build many different models with this kit: 

for example, a hypercube... or simply follow your 

imagination and create!

As is the case with all exceptional developments, Zometool is the

result of many inspirational events and occurrences. 

In the mid 1960’s, “Drop City”, a living environment conceived and

created by art students and film makers in southern Colorado, 

came into being. Inspired by Buckminster Fuller’s architectural

ideas, the “Droppers” designed their living quarters and studios on

the basis of geometric solids, for example, triacontahedrons and

other “zonohedrons”. In 1967, Buckminster Fuller awarded Drop

City the Dymaxion Prize for innovative und economical architecture.

Steve Baer, an architect who often visited Drop City, developed a

toy for children on the basis of these constructions: Zome Toy. 

During the 1980’s, inspired by Steve Baer’s work, Paul Hildebrandt

and Marc Pelletier began working together to revitalise and enhance

Zometool. 10 years of exacting work were required, but the result

was an ingenious design for a connecting ball, which, in combination

with struts in specific shapes and colours, makes it easy for children

and adults alike to build and play with Zometool. The very first

Zometool ball was produced in April 1992 - and it was perfect. 

The struts are produced in three different shapes, which fit into

the respective openings of the ball, and in three lengths, which

conform to the rules of the “Divine Proportion” (Golden Ratio).

The strut forms, together with the precise arrangement of the

openings, enable not only the portrayal of complex mathematical

structures: Zometool links imaginative play with art, science and

research. Complying with the rules of natural geometry, Zometool

models are always well proportioned, harmonious structures - 

an inspirational medium for artistic expression.

left: Paul Hildebrandt, above: „Cubespace avec Zometool“ by Fabien Vienne, 
right: Zometool construction in Coimbra Portugal, “Bridges Conference 2011”.

Drop City Panorama, Colorado, USA
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The symmetrical beauty of Zometool models is enhanced 

and accentuated by the black and white struts and balls

of the Design Series. You can create a great variety of models 

and structures with Design 5.  

Model 1. Coming back to the Divine Proportion: we can construct a

rhombic triacontahedron, where the relationship of the diagonals

within the 30 rhombic faces corresponds to the Divine Proportion.

Model 1 requires 60 medium 5-sided struts and 32 balls. With the

completed Zometool model, we can depict a number of 3-D

symmetries in a 2-Dimensional form. 

Model 2 – 5-fold symmetry. In order to build this model (2c) we

will have to bend the rules (and struts) a little; we are going to

“weave” some struts. Take 15 B1 struts (in black) and 11 black 

balls; build 5 rhombic “petals” around a central ball with the

pentagonal hole facing up (2a). Now repeat the process for

the next 5 petals and weave the new struts on top of the 

existing rosette at the point where they intersect (2b). Now 

connect the existing tips to finish a rosette with 5-fold symmetry.
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glossary
Buckminster Fuller: *12.7.1895. � 1.7.1983 in USA; architect, visionary, philosopher
and author. Particularly renowned for his “domes” and geodesic architecture.
Dimension: informally defined as the minimum number of coordinates needed to
specify any point within a space or an object.
Drop City: artists’ community, founded in 1965 by Gene Bernofsky, JoAnn
Bernofsky, Clark Richert and Richard Kallweit in Colorado.
Dymaxion: a definition created by Buckminster Fuller; abbr. of dynamic maximum
tension. Used as a trade name for Fuller’s developments (cars, houses, etc).
Hypercube: cube in the 4th. dimension.
Tessellation: also known as tiling, mosaic; a method of filling a space with identical
forms, without overlapping.
Penrose, Sir Roger: *8.8.1932 in Essex, England. Mathematician and theoretical
physicist. Discovered and developed “Penrose Tiling”, forms with 5-fold symmetry,
which fill a space (see “Tessellation”).
Projection: image of an object (also called “shadow”) on a 2-D surface, whereby
the points of a 3-D object are shown in 2-D.
Rhombic icosidodecahedron: Polyhedron (multi-sided), born of the family of 
archimedean solids. Consists of 20 regular triangles, 30 squares and 12 
regular pentagons.
Rhombus: every parallelogram with equal side lengths.
Symmetry: the effect achieved when forms are mirrored on a point, an axis or a plane.

Zometool Europa UG · Rainbühlgasse 7 · D 87541 Bad Hindelang

Tel.: +49 (0)8324-9336040 · Mail: service@zometooleuropa.eu 

Internet: www.zometool.com

Zometool Rules

1. If it works, it works perfectly…
…and if it doesn’t work, it doesn’t work at all. Don’t force Zometool components.
You can bend a strut to fit it into a tight spot, but struts in finished models are
always straight, never under tension.

2. Don’t break it apart, take it apart!
Take models apart by grasping a strut with your fingers and pushing the ball
straight off with your thumb. Twisting balls or pulling models apart or crushing
them can cause parts to break!

Thanks to:
Photo “Drop City Panorama”, Clark Richert, USA; (Drop City was founded in
1965 by Gene Bernofsky, JoAnn Bernofsky, Clark Richert & Richard Kallweit.);
“Cubespace” drawings (1999) with kind permission of Fabien Vienne; Photo 
P. Hildebrandt: Erwin Kotzab 2011; Photo of the construction in Coimbra: Jim
Hausman. Software for model images: Dr. Scott Vorthman; Text and design:
Erwin Kotzab and Lyn Taylor.

© 2012 Zometool Europa UG. Based on the 31-zone system, discovered by
Steve Baer, Zomeworks Corp., USA © 2011

To see a world in a grain of sand
And a heaven in a wild flower,
Hold infinity in the palm of your hand
and eternity in an hour. 

William Blake
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Hypercube

The components of the Zometool Design Series are naturally compatible

with all other Zometool kits.  

“Kepler’s Kosmos” and “Creator 1”: just a small taste of the many possibilities in
the extensive and versatile Zometool Universum.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Euroscale Coated v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /OK
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed false
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage false
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.33000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.33000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check true
  /PDFXCompliantPDFOnly true
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition (ISO Coated \050Prozess-Standard Offset, gestrichenes Papier, 60 L/cm, ISO 12647-2:2004\051)
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS (HIGH QUALITY: Creates PDF from Composite-PostScript of layout applications \(XPress, InDesign\) with process and spot colors. Quality: no downsampling, JPEG Maximum \(can create BIG files!\). Preflight: images below 300/1200 dpi generate a warning; job is cancelled if fonts are missing. Attention: can only be used with Distiller 7.x Professional! \(050418/StJ. Use at your own risk. For more information: www.prepress.ch\))
    /CHT (HIGH QUALITY: Creates PDF from Composite-PostScript of layout applications \(XPress, InDesign\) with process and spot colors. Quality: no downsampling, JPEG Maximum \(can create BIG files!\). Preflight: images below 300/1200 dpi generate a warning; job is cancelled if fonts are missing. Attention: can only be used with Distiller 7.x Professional! \(050418/StJ. Use at your own risk. For more information: www.prepress.ch\))
    /DAN (HIGH QUALITY: Creates PDF from Composite-PostScript of layout applications \(XPress, InDesign\) with process and spot colors. Quality: no downsampling, JPEG Maximum \(can create BIG files!\). Preflight: images below 300/1200 dpi generate a warning; job is cancelled if fonts are missing. Attention: can only be used with Distiller 7.x Professional! \(050418/StJ. Use at your own risk. For more information: www.prepress.ch\))
    /ESP (HIGH QUALITY: Creates PDF from Composite-PostScript of layout applications \(XPress, InDesign\) with process and spot colors. Quality: no downsampling, JPEG Maximum \(can create BIG files!\). Preflight: images below 300/1200 dpi generate a warning; job is cancelled if fonts are missing. Attention: can only be used with Distiller 7.x Professional! \(050418/StJ. Use at your own risk. For more information: www.prepress.ch\))
    /FRA (HIGH QUALITY: Creates PDF from Composite-PostScript of layout applications \(XPress, InDesign\) with process and spot colors. Quality: no downsampling, JPEG Maximum \(can create BIG files!\). Preflight: images below 300/1200 dpi generate a warning; job is cancelled if fonts are missing. Attention: can only be used with Distiller 7.x Professional! \(050418/StJ. Use at your own risk. For more information: www.prepress.ch\))
    /ITA (HIGH QUALITY: Creates PDF from Composite-PostScript of layout applications \(XPress, InDesign\) with process and spot colors. Quality: no downsampling, JPEG Maximum \(can create BIG files!\). Preflight: images below 300/1200 dpi generate a warning; job is cancelled if fonts are missing. Attention: can only be used with Distiller 7.x Professional! \(050418/StJ. Use at your own risk. For more information: www.prepress.ch\))
    /JPN (HIGH QUALITY: Creates PDF from Composite-PostScript of layout applications \(XPress, InDesign\) with process and spot colors. Quality: no downsampling, JPEG Maximum \(can create BIG files!\). Preflight: images below 300/1200 dpi generate a warning; job is cancelled if fonts are missing. Attention: can only be used with Distiller 7.x Professional! \(050418/StJ. Use at your own risk. For more information: www.prepress.ch\))
    /KOR (HIGH QUALITY: Creates PDF from Composite-PostScript of layout applications \(XPress, InDesign\) with process and spot colors. Quality: no downsampling, JPEG Maximum \(can create BIG files!\). Preflight: images below 300/1200 dpi generate a warning; job is cancelled if fonts are missing. Attention: can only be used with Distiller 7.x Professional! \(050418/StJ. Use at your own risk. For more information: www.prepress.ch\))
    /NLD (HIGH QUALITY: Creates PDF from Composite-PostScript of layout applications \(XPress, InDesign\) with process and spot colors. Quality: no downsampling, JPEG Maximum \(can create BIG files!\). Preflight: images below 300/1200 dpi generate a warning; job is cancelled if fonts are missing. Attention: can only be used with Distiller 7.x Professional! \(050418/StJ. Use at your own risk. For more information: www.prepress.ch\))
    /NOR (HIGH QUALITY: Creates PDF from Composite-PostScript of layout applications \(XPress, InDesign\) with process and spot colors. Quality: no downsampling, JPEG Maximum \(can create BIG files!\). Preflight: images below 300/1200 dpi generate a warning; job is cancelled if fonts are missing. Attention: can only be used with Distiller 7.x Professional! \(050418/StJ. Use at your own risk. For more information: www.prepress.ch\))
    /PTB (HIGH QUALITY: Creates PDF from Composite-PostScript of layout applications \(XPress, InDesign\) with process and spot colors. Quality: no downsampling, JPEG Maximum \(can create BIG files!\). Preflight: images below 300/1200 dpi generate a warning; job is cancelled if fonts are missing. Attention: can only be used with Distiller 7.x Professional! \(050418/StJ. Use at your own risk. For more information: www.prepress.ch\))
    /SUO (HIGH QUALITY: Creates PDF from Composite-PostScript of layout applications \(XPress, InDesign\) with process and spot colors. Quality: no downsampling, JPEG Maximum \(can create BIG files!\). Preflight: images below 300/1200 dpi generate a warning; job is cancelled if fonts are missing. Attention: can only be used with Distiller 7.x Professional! \(050418/StJ. Use at your own risk. For more information: www.prepress.ch\))
    /SVE (HIGH QUALITY: Creates PDF from Composite-PostScript of layout applications \(XPress, InDesign\) with process and spot colors. Quality: no downsampling, JPEG Maximum \(can create BIG files!\). Preflight: images below 300/1200 dpi generate a warning; job is cancelled if fonts are missing. Attention: can only be used with Distiller 7.x Professional! \(050418/StJ. Use at your own risk. For more information: www.prepress.ch\))
    /ENU (HIGH QUALITY: Creates PDF from Composite-PostScript of layout applications \(XPress, InDesign\) with process and spot colors. Quality: no downsampling, JPEG Maximum \(can create BIG files!\). Preflight: images below 300/1200 dpi generate a warning; job is cancelled if fonts are missing. Attention: can only be used with Distiller 7.x Professional! \(050418/StJ. Use at your own risk. For more information: www.prepress.ch\))
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /HighResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [14400.000 14400.000]
>> setpagedevice


