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In his nole on “Standing Waves on
a Hanging Rope,” Roben E. Gibbs'
concludes that for this problem the
slanding-wave frequencics are odd
harmones. Thas 15 hard o understand
singe, in the formal theory, the solu-
tion for the amplitude of an oscillat-
ing rope thal is verically suspended
15 described by means of the zero-
order Bessel function,

The author remarks that the dis-
tance of the first node from the bot-
tom is noliccably greater than pre-
dicted by his calculation. When using
the Bes=el funciion method, however,
the position of this node is cornectly
predicted. For the second standing-
wave mode, for instance, this theory,
in agreement with the cxpeniment,
localizes the node at x = 019,
where Lis the total length of the rope.
The localization of this node at
x= 0 011L as predicted by Gibbs, is
clearly in contradiction with the for-
mal theory and with the experimental
obscrvation,

| have the impression that the sim-
ple method suggested by the author in
estimating the wave frequencies of
the hanging rope is fundamentally
wnomg. In predicting these frequen-
cics, he uses the relation [ = 17T
where T, the period of the vibration
of the particles of the rope, is related
to the ime for the wave pulse © go
from the botlom to the op of the
rope. In my opinion this is not sclf-
evident since the speed of the wave
pulsc is not constant.

The statement in the original note
that the ume between each pair of
nodes interpreled as a half penod is
twice the time [rom the bottom to the
first mosde 15 not oorrect, This can cas-

ily be shown by using the remark of
the author himsclf that in the sccond
made the first node is closer o one-
fifth of the way up Trom the botlom (x
= (2004, in fact in agreement with
thc formial theory ) than onc-ninth (x =
0.111L as predicted by him). Indeed,
the time for the pulss o go from the
bottom to position x is given by:
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As for the first node where x =
00,2004, it follows that
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For the second node x = L, which
leads to
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S0, the time for the pulse 1o go from
the first node to the second one is
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which certainly does not correspond
to 21,

My conclusion is thal the approxi-
mation of Gibbz 15 nol allowed for
low resonant frequencics. His method
possibly can be used for high stand -
ing-wave frequencies since it is a fea-
ture of the Bessel Tunction that for
large values of the argument the solu.
tions tend to become sinusoidal. As a
consequence, cane must also be Laken
for the gencralization of his methaod
to a lincar mass density of the form
i = ka®

There exists, however, a very
intcresting problem with # = =172,
This is the case for a vertically sus-
pended Slinky, The spocd of a wave
pulse in a Slinky, calculated from Eq.

{11} in Gibbs is given by
Po= "'-.-fﬁt (5)

This 1% a remarkable o=l 1t 1=
the same as the free-Tall formula
ohserved by H. Mulder?

Finally, | want to remark that the
standing-wave [requencies of the
hanging Slinky indecd form a scrics
of odd harmonies. The behavior of
these waves, bowever, is described
by the standard wave ecquation
instead of the Bessel differential
equation. For further details | refer
readers to the anticle of B.A. Young ?
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I thought it was clear from my
article that | did not believe that my
medel was right, but only that il was
instructive. Its value lies in the clan-
by with which it highlights the ¢sscn-
tial phy sics concepts with a minimum
of mathematical difficulty. | took the
Bessel function solution as presented
by Saticrly! 10 be correct and used it
as a standard to specifly the deficien-
cies in my own approach, The Bessel
solution does not lead o odd harmon -
ics, = thal prediction of my model is
incorrect. To be mone explicit, all pre-



