
Oleg Gleizer
prof1140g@math.ucla.edu

The sliding combs problem solution

Problem Someone slides a comb having six teeth per centime-
ter against a stationary comb that has five teeth per centime-
ter. While sliding, the experimentator looks at a source of light
through the combs. For each comb, all the teeth have equal width
and so do the gaps between them. At what speed would the lit
spaces (the spaces where the light gets through the combs’ teeth)
be moving, if the sliding comb moves at the speed of 1 centimeter
per second?
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Solution Let us ask ourselves the following question. What
do we mean when we say that the lit area moves? To under-
stand the complexity of the question, let us consider the initial
configuration of the combs as on the picture above. At the be-
ginning of the motion, the left and right ends of the first area
between the teeth (on the left of the picture) both move right
at the speed of 1 cm/s. Then the right end stops moving for a
while, but the left continues the motion. The right end of the
second area between the teeth also moves right. The left end of
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the area however initially does not move at all, and so on and
so forth.

To answer the question, let us think of the lit area as a wave.
As the wave moves, it changes its shape. In some period of time
T the original shape reappears, shifted by the distance D to the
right. The speed D/T is the speed of the wave.

To find D and T , let us consider the initial configuration of
the combs as on the picture below.
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At the time t = 0, the left ends of the left-most teeth of the
combs coincide. The distance between the left ends of the next
pair of teeth to the right is
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6
=

1

30
cm.

Since the lower comb moves right at the speed of 1 cm/s, it
will take 1/30 of a second for the original lit configuration to
reappear, shifted to the right by the period of the stationary
comb.
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t = 1/30
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This way, the speed at which the lit areas are moving is
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