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Stories of Gravity

Galileo

Standing atop the Leaning Tower of Pisa, Italian astronomer Galileo Galilei
(1564 -1642) dropped balls of different masses over the side and therefore
demonstrated that the time it takes an object to fall is not dependent on its mass...
or so the story goes. This story was first reported by one of Galileo’s pupils, so it
could be true, but today, it is generally not believed. What is known to be true,
however, is that Galileo conducted experiments rolling balls down ramps that
demonstrated exactly the same thing—that the acceleration of a rolling or falling
object is independent of the object’s mass. He was not the first person to claim
this, but he was the first (as far as we know) to prove it experimentally.

Figure 1-12: Drawing of Sir Isaac Newton
Sir Isaac Newton sitting under an apple tree
According to another popular myth, Newton somehow discovered gravity after an apple fell on his head. This
isn't true, of course. Newton didn’t «discover” gravity. Nor is it likely that an apple actually hit him on the head.
However, Newton did develop the theory of universal gravitation. And there is evidence to suggest that the falling
of an apple may have played a role in this. According to various contemporaries of Newton:

Sir Isaac Newton walking in his Garden had the first thought of his System of Gravitation, upon seeing an Apple

falling down_from the Tree. (Essay on the Civil War in France, Voltaire, 1727) In the year 16 66... [Newton]
was musing in a garden [and] it came into his thought that the power of gravity (which brought an apple

_from a tree to the ground) was not limited to a certain distance from earth, but that this power must extend
much,_further than was usually thought. Why not as high as the Moon said he to himself & if so, that must
influence her motion & perhaps retain her in her orbit, whereupon he fell to calculating what would be the effect
of that supposition... (King's College, Cambridge, Keynes MS, pp. 10-12. Conduitt’s account of Newton's life at
Cambridge, written shortly after Newton's death)

When_ formerly, the notion of gravitation came into [Newton’s] mind. It was occasioned by the fall of an apple,
as he sat in contemplative mood. Why should that apple always descend perpendicularly to the ground, thought
he to himself. Why should it not go sideways or upwards, but constantly to the earth’s centre.

(Memoirs of Sir Isaac Newton’s Life, William Stukeley, pp. 19-20, also written shortly after Newton’s death)

Apollo 15 Hammer and Feather Drop

In late July and early August of 1971, Apollo 15 astronauts
commander David Scott and Lunar Unit Pilot James Irwin spent almost
three days on the surface of the moon, while Command Unit Pilot
Alfred Worden orbited above. At the end of their last moon walk,
commander Scott performed a unique version of Galileo’s famous
«Tower of Pisa demonstration.” Scott held a hammer and a feather
out in front of him at about the same height and then dropped them
at the same time. Because there was 1o air resistance, the feather
and hammer, which had very different masses, hit the moon’s
surface at the same time—within the limits of the experiment. This \ 3
demonstration was captured in a movie that can still be viewed today. Figure 1-13: Astronaut David Scott droppd a hammer

(Check for it on the Investigating Planets page of the IA Web site.) @ theatheflo" the moon. They hit the ground
simultaneously.
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