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Concept: Equilibrium 
Model: Anti-gravity shoes 
 
Definition: 
“A system of forces is said to be in equilibrium if the sums of all the forces and of all the 
moments at one point are equal to zero” [1]. 
“The sum of reaction forces on a body is always equal to the sum of action forces if the body is 
in a state of equilibrium, regardless of the positions and magnitudes of the action forces” [2]. 
“A condition in which all acting influences are canceled by others, resulting in a stable, balanced, 
or unchanging system” [3]. 
 
Application:  
When one leans forward, their centre of gravity also moves forward. Once the vertical line from 
the centre of gravity goes further than the toes, toppling occurs. The anti-gravity shoes were 
hence used by the late Michael Jackson and his dancers as a means for creating anti-gravity 
illusion during his shows by allowing the wearers to be able to lean at very acute angles beyond 
their centres of gravity [4], as shown if figure 1.  
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How the shoe works:  
The shoe was designed and patented by Michael Jackson and two other partners in 1993.  
  
There is a special cut out in the shoe’s heel that hitches on to rods that, when needed, come up 
through the stage floor and anchor the shoes (Figure 3]. The shoe is also reinforced with a sock-
like covering over the ankle (Figure 2). The performers slide the shoe onto the rod and are able 
to lean far forward, giving them the ability to lean without needing to keep their centers of mass 
directly over their feet. Figure 4 shows the forces acting on the body and the shoes. The forces 
balance out and thus the body remains stable.   
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