LETTERS TO THE EDITOR

Letters are selected for their expected interest for our readers. Some letters are sent to reviewers for
advice; some are accepted or declined by the editor without review. Letters must be brief and may be
edited, subject to the author’s approval of significant changes. Although some comments on published
articles and notes may be appropriate as letters, most such comments are reviewed according to a
special procedure and appear, if accepted, in the Notes and Discussions section. (See the “Statement
of Editorial Policy” in the January issue.) Running controversies among letter writers will not be

published.

CORIOLIS MYTHS AND
DRAINING BATHTUBS

Here is an answer to your sample ques-
tion #137, from “Paul R. Sherwood,” con-
tained in your June editorial introducing the
new “Questions and Answers” section
[Am. J. Phys. 62 (6), 488 (1994)].

Controlled experiments to demonstrate
the Coriolis effect on the bathtub vortex
have been performed in the northern hemi-
sphere by Shapiro! (Cambridge, MA: 42.4°
N latitude) and Binnie? (Cambridge, En-
gland: 52.2° N latitude). Experiments in the
southern hemisphere have been conducted
by Trefethen, et al? (Sydney, Australia:
33.9° S latitude) and by Cope* (South Pole:
90° S latitude). In all of these experiments,
the initial direction of rotation of the bath-
tub vortex was consistent with the expecta-
tions based on the Coriolis effect. The oc-
casional vortex reversal as the liquid level
approaches the bottom of the tub has been
observed by Shapiro,! Binnie,? Trefethen,
et al.,> Sibulkin,” and Kelly, et al.® Expla-
nations of this phenomenon have been dis-
cussed in articles on the theory of the bath-
tub vortex by Marris,’ Sibulkin,8 and von
Flotow.? In additional, a film of Shapiro’s
experiments is also available.'®" T am not
aware of any similar experiments per-
formed at the equator where the Coriolis
force is zero.

John W. Hanneken
Memphis State University
Physics Department
Memphis, Tennessee 38152
9 June 1994
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MORE ON CORIOLIS MYTHS
AND DRAINING BATHTUBS

Water draining from a bathtub, in the
northern-hemisphere was consistently ob-
served to rotate counterclockwise (as ob-
served from above) by Shapiro1 at MIT, as
expected if the rotation is determined by
the Coriolis force. Contrary to Sherwood’s
belief that “the experiments were only
done in the northern hemisphere and so
were less than convincing,” water draining
from a bathtub in the southern-hemisphere
was consistently observed to rotate clock-
wise by Trefethen et al? at the University
of Sydney, again in harmony with the
Coriolis-force interpretation. The heroic ef-
forts required for these bathtub-vortex ob-
servations are summarized by Walker® but
are well worth reading in the original. For
the less heroic or those averse to the splin-
ters of wooden bathtubs,? a plastic-pail
bathtub may be placed on a merry-go-
round with an angular velocity o about 10*
greater than that of the Earth. Rotations
simulating northern and southern hemi-
spheres then result in water vortices around
the drain which are, respectively, counter-
clock and clockwise. This experiment can
easily be performed by introductory-course
students.*

Richard R. Hake
Department of Physics
Indiana University
Bloomington, Indiana 47405
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STILL MORE ON CORIOLIS
MYTHS AND DRAINING
BATHTUBS—FILMS AND VIDEO
TAPES

1 have a book entitled Ilustrated Experi-
ments in Fluid Mechanics which was pub-
lished by the National Committee for Fluid
Mechanics and copyrighted in 1972 by the
Educational Development Center, Inc. The
portion on vorticity was written by Ascher
H. Shapiro of MIT. The book contains text
and photographic material related to a se-
ries of films which “cover nearly all of the
fundamental phenomena of fluid motions.”
One of the films, “The Sink Vorticity,”
shows the experiment and Professor Sha-
piro explains the theory in the book. Mr.
Sherwood is correct in that the circulation
developed in the tank was in the expected
direction and, in order of magnitude, of the
expected numerical value. The experiment
was done in Boston. No mention was made
of the experiment being done in the south-
ern hemisphere. The film, on VHS video
tape, is available from Encyclopedia Bri-
tannica Educational Corporation, 310 S.
Michigan Ave., Chicago, IL 60604.

I remember that David Fultz at the Uni-
versity of Chicago also did something
along these lines. He published a series of
articles in the Journal of Meteorology and
Tellus in 1949 and 1950. Then, in 1960, he
co-authored with R. J. Donnelly articles in
the Proceedings of the Royal Society, A. 1
did not read these articles but the titles and
abstracts indicate that this question might
be addressed.

Charles Robertson
Department of Physics FM-15
University of Washington
Seattle, Washington 98195
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