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Figure 2. Sketch of the experimental setup. The inset shows an example of
the fluctuating trajectory of the tip of the cable, recorded using a high-speed
camera. The amplitude of the transverse motion is a few centimeters at most,
and remains small compared to the length of the cable (2.08 m), so that the tip
moves practically in a transverse plane (x Oy), located around 2.1 m downstream
of the entrance of the wind tunnel measurement section.

which a sphere is eventually attached) in a horizontal low-turbulence wind tunnel (see figure 2).
This reproduces the situation of an object towed horizontally at constant speed (therefore we
will indifferently use the terminology wind velocity or towing velocity in the subsequent). We
consider three different configurations of a cable tip: (i) just the free end by itself (without any
sphere attached); (ii) a light millimetric sphere made of expanded polystyrene; and (iii) a denser
millimetric towed sphere made of lead. For each situation, a systematic study of the influence
of the towing velocity on the equilibrium and stability of the cable extremity is conducted.

This paper is organized as follows. Section 1 describes the experimental setup (wind tunnel,
cable characteristics, towed particles and the Lagrangian tracking technique); section 2 focuses
on the investigation of the equilibrium position of the cable tip for the three cases (free end,
polystyrene sphere and lead sphere); in section 3, we investigate fluctuations of the cable tip
and address the problem of stability of its dynamics. Finally, a brief discussion of the observed
behaviors is presented.

2. Experimental setup

The experiment has been run in a low-turbulence wind tunnel (figure 2), with a measurement
section of 0.75 m ⇥ 0.75 m ⇥ 4 m. The mean wind velocity, U , was varied in the range of
4–15 m s�1, in which the tunnel operates in stable conditions with a fluctuation level below 5‰.

The towing cable is a thin polyamide–nylon fiber, with a lineal density of the order of
17 mg m�1, made of three stranded filaments with a diameter of 25 µm each. The resulting
equivalent diameter for the stranded cable is of the order of ac =

p
3 ⇥ 25 ' 43 µm. Table 1

summarizes the main physical properties of the cable. One extremity of the cable is fixed at
the entrance of the test section at the center of the tunnel, while the other end is free to move.
The fixed extremity of the cable is attached at the middle of a transverse horizontal support
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