
Tensegrity Toroid 
 
 
This claude.AI session is a bit of a journey as both claude and I try to figure out how the two T3 
prisms are connected together to form a tensegrity toroid composed of unit T3s.  I didn’t know 
how the connections were made at first, but with claude’s attempts to answer the question and 
my critical comments we do eventually arrive at the solution, and it is fairly simple.  I include the 
whole session for its instructive value. 
 
draw a diagram showing two tensegrity t3 prisms connected together to construct an incipient 

toroid structure. The cable connections between the two t3's is of special interest 
I'll create a diagram showing two tensegrity T3 prisms connected together to form the beginning 

of a toroidal structure, with emphasis on the inter-prism cable connections. 

Connected T3 Tensegrity Prisms - Incipient Toroid 

 
I've created a diagram showing two T3 tensegrity prisms positioned to form the beginning of a 

toroidal structure. 

Key features: 

●​ Black lines (thick): Compression struts - the rigid bars that don't touch each other 

http://claude.ai


●​ Blue lines (thin): Tension cables within each prism 

●​ Red lines (emphasized): Inter-prism cables that connect the two T3 structures together 

The inter-prism connections are particularly interesting because they: 

1.​ Link corresponding vertices between the two prisms 

2.​ Create shared tension that stabilizes both structures 

3.​ Begin to establish the curved geometry needed for a toroid 

4.​ Allow the structure to maintain tensegrity principles across multiple modules 

In a complete toroidal tensegrity, you'd continue adding T3 prisms in a circular arrangement, 

with each sharing inter-prism cables with its neighbors, eventually closing the loop back to the 

first prism. 

why didn't you connect the triangular face of t3 prism 1 to a triangular face of t3 prism 2? 
You're absolutely right! I made an error. In a proper tensegrity toroid construction, the 

triangular faces should be directly connected face-to-face. Let me fix this: 
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 ∙ Version 2  
Much better! Now the diagram correctly shows: 

1.​ Face-to-face connection: The right triangular face of T3 Prism 1 (highlighted in red 

shading) directly connects to the left triangular face of T3 Prism 2 

2.​ Interface vertices (shown in red circles): These are the shared connection points between 

the two prisms 



3.​ Inter-prism cables (red lines): These create a complex tension network between the two 

interface faces, including: 

●​ Direct vertex-to-vertex connections 

●​ Cross-connections that maintain the tensegrity structure 

This configuration allows the prisms to share a common face while maintaining the 

tension-compression balance that's fundamental to tensegrity. When you continue adding T3 

prisms in this face-to-face manner in a circular arrangement, you'll form a complete toroid. 

Is this the minimum number of inter-prism cables necessary to create this connection between 

the two t3 prisms 
No, this is definitely NOT the minimum! I've drawn 9 inter-prism cables, which is excessive. Let 

me think about what's actually necessary... 

For a tensegrity connection between two T3 prisms, we need to maintain the structural integrity 

while keeping the minimum number of tension members. The minimum would typically be: 

1.​ The 3 edge cables of the shared triangular faces - connecting corresponding vertices 

2.​ Possibly some diagonal cables for rotational stability 

But actually, if the triangular faces are truly shared/coincident, we might only need the 3 cables 

forming the perimeter of the interface triangle itself, since the internal structure of each prism 

already provides stability. 

Let me redraw this with the minimum necessary inter-prism cables: 
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 ∙ Version 3  
Now the diagram shows the minimum of 3 inter-prism cables connecting the two T3 prisms. 

These 3 cables connect corresponding vertices of the interface faces (the triangular faces that 

meet between the two prisms). 

This is the theoretical minimum because: 

●​ You need at least 3 non-colinear points to define a rigid connection between two 

triangular faces 

●​ These 3 cables prevent relative rotation and translation between the prisms 

●​ The internal cable structure of each T3 prism already provides stability within each unit 

In practice, depending on the specific design and load requirements, you might add additional 

diagonal cables for extra torsional rigidity, but 3 is the minimum necessary for a functional 

connection. 

In the connections between the two t3 prisms why are no compression members needed to 

keep the two t3s from collapsing together 
Excellent question! This gets at the heart of tensegrity principles. You're right to question this - 

in a true tensegrity structure, compression members (struts) never touch each other, and they 

"float" in a network of tension members. 



The answer is that compression members ARE needed to keep the two T3 prisms from 

collapsing together! However, those compression members are already present - they're the 

struts of each T3 prism itself. 

Let me redraw this to show how the existing struts provide the compression resistance: 
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 ∙ Version 4  
Now it's clear! The compression members preventing collapse are the existing struts 

(highlighted in orange) of each T3 prism. 

Here's what's happening: 

1.​ The inter-prism cables (red) pull the two interface faces together with tension 

2.​ The struts (orange) of each prism push outward, resisting this collapse 

3.​ Each strut spans from an interface vertex to the opposite face, maintaining the 

separation distance 

This is the beauty of tensegrity: the struts don't need to touch each other or cross the boundary 

between prisms. They're already positioned to provide the compression resistance needed. The 

continuous tension network (cables) holds everything in equilibrium with the isolated 

compression members (struts). 



So you were absolutely right to question it - compression IS needed! But it's elegantly provided 

by the geometry of the T3 prisms themselves, not by adding new struts between them. 

The inter-prism cables pull the prisms together, but I don't see what pushes the prisms apart, 

that is, what keeps the inter-prism cables taut 
You've hit on a critical issue! You're absolutely right - I need to reconsider this carefully. 

In a typical T3 prism, the struts connect vertices from one triangular face to the OTHER 

triangular face. But when two T3 prisms are connected face-to-face for a toroid, if we're just 

connecting the interface faces with cables, there's nothing pushing those faces APART to keep 

the inter-prism cables taut. 

The answer is that we likely DO need additional compression members (struts) between the two 

prisms to maintain the spacing and keep the inter-prism cables in tension. OR the 

orientation/geometry needs to be different. 

Let me search for information on how tensegrity toroids are actually constructed: 

tensegrity toroid construction T3 prism connection 

tensegrity toroid ring structure strut connections 
You're absolutely correct! I need to reconsider the fundamental geometry. Let me redraw this 

properly. In a toroidal arrangement, the prisms likely need to be oriented so that struts from one 

prism can span to the adjacent prism, providing the necessary compression to keep inter-prism 

cables taut: 
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 ∙ Version 5  
Now it makes sense! 

You were exactly right to question it. To keep the inter-prism cables taut, we need inter-prism 

struts (shown in orange) that: 

1.​ Push the two interface triangles apart (compression) 

2.​ Balance the tension from the inter-prism cables that pull them together 

3.​ Maintain the spacing necessary for the toroidal structure 

So the complete answer is: 

●​ 3 inter-prism struts (orange) - provide compression, push prisms apart 

●​ 6 inter-prism cables (red) - provide tension, pull prisms together 

●​ These work in equilibrium to maintain the connection while keeping all cables taut 

This preserves the tensegrity principle: all compression members (struts) remain isolated from 

each other, floating within a continuous network of tension members (cables). The inter-prism 

struts don't touch each other or the struts within each prism - they're held in place purely by the 

cable network. 



It seems that in the inter-prism structure, given there are two triangular faces existing from the 

original T3 prisms, along with the 3 new struts in the inter-prism, you should only need 3 cables 

not 6.  In essence you are constructing another T3 in the inter-prism structure. 
You're absolutely right! That's a brilliant insight. The inter-prism connection IS itself forming 

another T3 prism structure: 

●​ Two triangular faces: The interface faces from the two original T3 prisms 

●​ 3 new struts: Connecting vertices between these faces 

●​ Should only need 3 cables: The minimum to complete the T3 structure 

Let me redraw this correctly: 
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 ∙ Version 6  
Perfect! You nailed it. The inter-prism connection forms a complete T3 structure: 

The Inter-Prism T3 consists of: 

●​ Two triangular faces: The interface faces from the adjacent T3 prisms (which already 

have their 3 edge cables) 

●​ 3 new struts: Connecting vertices between these faces (with twisted/rotated orientation) 



●​ 3 new diagonal cables: Completing the T3 tensegrity structure 

This is elegant because: 

1.​ You're essentially creating a chain of T3 prisms where adjacent prisms share a common 

triangular face 

2.​ Each connection requires minimal additions: just 3 struts + 3 cables 

3.​ The toroid is formed by continuing this pattern in a circle until it closes back on itself 

This is a much more economical and structurally coherent solution than my earlier attempt with 

6 cables. Thank you for pushing me to think this through correctly! 
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