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Why is it so hard to pull the suction cups apart?

What is Needed

· A pair of suction cups, equipped with handles

· A partner

What to Do

Push the two suction cup hemispheres together as tightly as possible to push all the air out between them as you can.  Now, you and your partner each take hold of one of the handles on the suction cup and pull in opposite directions as hard as you can.  It’s likely you will not be able to pull them apart.

What is Happening?

Before you start this experiment, there is an equal amount of air on the inside and outside of the suction cup hemispheres.  Since air has weight, the molecules push on both sides of the hemispheres equally.  However, when you push them together, you are removing the air from between them.  The air molecules are now hitting the outside of the suction cup hemispheres, but there are no air molecules bumping into the insides of the hemispheres anymore.  In fact, the outside air pressure has a force of approximately 15 pounds per square inch.  If you were able to remove all the air from between the hemispheres, it would take over 300 pounds of force to pull the two hemispheres apart!  

When Otto von Guericke did this experiment in 1654 in Magdeburg (the town where he lived), he used two copper hemispheres removing the air from between them with an air pump he had invented. Even two teams of horses were unable to separate them.  The name Magdeburg Hemisphere is used today to commemorate von Guericke’s efforts.

