
THE INVISIBLE GLUE 
 
A. Question: Can friction cause tension? 
 
B. Materials Needed: 
 1. A plastic or glass bottle with a long tapered neck. 
 2. A piece of thin rope, a small cork. 
  
 C: Procedure: 
 1. Preparation: Make a small ball (sphere) of the cork by cutting and filing until it just fits 
in the bottle neck (it should be a tiny bit larger so that you have to force the ball cork in the 
bottle). 
 2. Push the ball cork in the bottle and cover the bottle with paper or paint the whole bottle 
(so that it becomes opaque).  
 3. Now you are ready for the demonstration: 
 Hold the rope in your hand and say to the audience: “I have some invisible glue in this 
small bottle”  (an empty small bottle), “I’ll dip the end of this rope in it and let it stick to this 
large bottle”.  
 4. Do the dipping and let the rope slide inside the opaque bottle, turn the bottle upside 
down, pull slowly at the rope until you feel some resistance, then turn the bottle right side up, 
keep the tension in the rope, and let the bottle hang from the rope. Let students make inferences.  
  
D: Anticipated Results: 
 Students should observe the rope get stuck (“glued”) inside the bottle. 
E: Thought Questions for Class Discussion: 
 1. What hypotheses/inferences can you make to explain the event? 
 After the students know about the cork ball: 
 2. What is the function of the cork ball? 
 3. Why does it have to be somewhat larger than the bottle neck? 
 4. What other material can we use instead of cork? 
 5. How can we get a regular cork that went in, out of a wine bottle? 
 6. What principle was used to carry this demonstration? 
F: Explanation: 
 The reason why the bottle can keep hanging from the loose rope is friction. When the 
bottle is turned upside down, the cork ball roles in the bottle neck and pinches the rope against 
the side of the bottle. By pulling the rope, it pulls the cork in even tighter as the neck is tapered. 
The friction between the rope and the cork is greater than that between the glass and the cork, so 
the cork gets pulled a little further in the neck, thus pinching the rope. The rope can be pulled out 
of the bottle with a sharp yank. In place of the cork we can also use a rubber ball. A marble of a 
slightly smaller diameter than that of the bottle neck may also be used, but the rope has to be 
quite a bit thicker. 
 Making use of the same principle, we can take a cork out of an empty wine bottle with a 
cloth napkin. Get one of the corners of the napkin inside the bottle neck, let the cork roll over the 
napkin, slowly pull the napkin until the cork tightens in the neck, then pull hard on the napkin; 
the cork will pop out! 


