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TESTS OF ROTATING CYLINDERS*
By ELLIOTT G. REID

FOLLOWING on the publication in FLIGHT of November 27 and December 4 of the articles dealing with the Flettner " Rotor,"
we have received from Mr. G. W. Lewis, Director of Aeronautical Research in the United States, a copy of " American National
Advisory Committee for Aeronautics Technical Note No. 209," which deals with tests on rotating cylinders. Extracts of this
report are published below, lack of space preventing us from giving the report in full. The only omissions, however, are
Figs. 2 and 3, which show the installation of the apparatus used for the tests, and Tables I I I and IV, giving' data of cross-
cyliftder, and Tables V, VI and VII, giving data of compound strut. For all practical purposes the required data can be read
off with sufficient accuracy from the graphs, Figs. 7-14 inclusive. We have, however, reproduced Figs. 15, 16 and 17, which
show the flow around the smooth cylinder at an air speed of 5 m. per second and at rotational speeds of 600 r v m 1 200 r t> m
and 2,400 r.p.m. " - " ' v '

Mr. Lewis, in his covering letter, states that further tests are being made in the direct application of the rotatin°--cvlinder
principle to actual aeroplane design.—ED.

Introduction
A COMBINATION of translation and circulation is the basic
concept of the theory of airfoils proposed by Kutta, as well as
those of Joukowski, von Mises, Lanchester and Prandtl
(Reference 1). The tests described below constitute an
attempt to measure the forces arising from controlled com-
bination of these two types of flow.

The observed data consist of drag and cross-wind forces,
air speed, revolutions per minute of the cylinder and electrical
input to the motor driving the cylinder. Individual observa-
tions were made by bringing air speed and revolutions per
minute to the desired values and measuring the other quan-
tities simultaneously.

The programme of test was as follows :—The circular
cylinder was tested at an airspeed of 15 m./s. (49-2 ft./sec),
and increasing rotative speeds until the power limit of the
drive motor was reached. The air speed was then reduced to
10 m./s. (32-8 ft./sec.) and the process repeated. It became
necessary to go to 7 (23) and, finally, 5 m./s. (16-4 ft./sec.) in
order to reach a maximum " lift drag " ratio.

The performance of the cross cylinder, at 15 m./s. (49-2 ft.'/
sec.), was very erratic. A marked hysteresis loop made its

• Technical Note No. 209 of American National Advisory Committee
for Aeronautics.
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Dimensions of cylinders and compound strut used in

the experiments. .-.".

appearance in the vector diagram of resultant air force, and,
when excessive vibration was encountered at 3,000 r.p.m.
ana 10 m./s. (32-8 ft./sec.) air speed, the work on this model
was discontinued.
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S = 0-1741 m2 ; q= 1-535 kg./m- (5 m/s.), 3-01 kg/m3

(7 m/s.), 6-15 kg./m"- (10 m/s.) and 13-81 kg./m2 (15 m/s.).


