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There is examined the possibility of stationary motion of a quite streamlined body together with a shock
front in a gas in which the body is contained as a float in water (which is substantially different from the
~ thrusting action of a wave on the obstacle around which it flows),

The emergence into this mode can be distinct and it has no general description {the secondary jolt on the
body before the arrival of the wave, the pulse from the wave itself, ete.).

The body motion relative to the initial gas will be supersonic, and oblique compression and rarefaction
waves start from it, Their role can be taken into account for the case of a float shaped like a wing with a nar-
row rhombus profile, The motion diagram is shown in Fig, 1, where the solid line denotes the main shock
front, and the dashes are the weak compression and rarefaction waves (characteristics) from the profile,

The motion is stationary in a coordinate system coupled to the float, and the gas flows to the left:at a
supersonic speed D> ¢y,

A shock emerges from the wedge vertex at the speed of sound ¢, relative to the gas in front. The tan-
gential velocity is conserved on the wave, i.e.,

Decos B =ucos (f — a.
The normal velocity changes by the quantity
Up = Dsinf — usin (f — o) = D sin fl1 — tg(p — a)/tgab}_
The pressure increases by _ ,
P1 — P = PoD sin B.v, = peD? sin?Bl1 — tg(f — a)/tgal.
Substituting D =Me,(M is the Mach number for the fundamental wave)
Pocg = P, sinp = 1/M,

we obtain for small o after manipulation
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Let us write the pressure in other domains. We obtain

2
= 1— M CL)
Pe=Dg ( V=1

analogously to the method used to obtain p;. The pressure behind the main wave, expressed in terms of its
velocity (or the Mach number) has the form py=p, (M? (h+1) — 1)/h, where h = (y + 1)/(y — 1).

A pressure p,, different from p; by a quantity on the order of p,—p, = —pyYM2a/VM? — 1, because of per-
turbation by weak oblique waves, is given by

Py=Dy
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where k is a number of the order of one (for weak waves k=1). The equilibrium condition for the rhombus in
the motion direction is p,la_—pz(l ~x)a—pgxa =0,from which x/1! =(p1—p2)/(p4— ps) OT
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Since a«1, then the terms with-aB in the denominator can be discarded, after which we obtain as a result
of simplification

s _ @M
T‘— (Mz___l)s/a '.

By diminishing @ it is always possible to make x/I < 1, which will indeed denote the possibility of sta-
tionary motion. Upon random loading of the rhombus in a wave greater than at x (including even a somewhat
deeper middle) it will push out backward, while under random floating it will be submerged downward,

The wing can be released from side loading by fitting it into a ring around the horizontal axis, Let us
note that the question of the build-up of random vibrations, i.e., vibrational instability, still remains unex-
plained. ‘

The stationary motion conditions are satisfied comparatively easily; for instance, for waves in air with
an excess pressure of 1 atm (p;=2 atm, M?=13/7) and x /I =5.6 o is obtained, i.e., a rhombus with a <
1/5.6 ~ 10° is suitable.

Let us note that the start of the ring will be easier, the smaller its density, and its Weight is not essen-
tial for stationary motion,
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