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(54) HYDROPLANE

(57)  The present invention pertains to the ship-
building industry and more precisely to the construction
of hydroplanes that include propulsion spoilers. This hy-
droplane comprises a hull with a keeled bottom as well
as stem propulsion spoilers, and also includes water-jet
propulsion devices mounted in the stem part of the ship.
The water-intake openings of the propulsion devices are
arranged at the bottom of the hull in front of the spoilers.
When the ship moves with the propulsion spoilers in an
expanded position, an area of increased pressure is

formed immediately in front of said spoilers. This area
propagates into the water-intake openings and the wa-
ter intake from the area with an increased pressure in-
creases the operation efficiency of the water-jet propul-
sion devices. This hydroplane can further be fitted with
aft spoilers while the bottom comprises aft and stern
transverse steps behind which the spoilers are ar-
ranged. In this case, the deadrise angle of the bottom
ranges from 6 to 12° at the aft step and from 0 to 6° at
the stern step.
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Description
Field of Invention

[0001] This invention relates to the shipbuilding field
and, in particular to the construction of hydroplane or
planing craft provided with extendable interceptors.

Prior Art

[0002] There are hydroplanes or planing crafts that
are known to have a hull with a deadrise bottom and
controllable aft and forward interceptors (spoilers)
mounted in recesses arranged in the bottom.

[0003] The high speed craft described in patent RU
2096240 of 1997, has a hull with a deadrise bottom pro-
vided with a forward and aft transverse planing steps
and extendable interceptors that are mounted behind
these steps and divided symmetrically into portside and
starboard-side sections. An automatic interceptor con-
trol system permits the interceptors to be used as pitch
and roll control elements.

[0004] However, the optimization of speed and sea-
keeping performance of the known craft, improvement
of its operational efficiency and enhancement of comfort
level for passengers and crew can only be achieved due
to the operation of the control system.

[0005] Generally, these hydroplanes use a propeller
as a propulsive device, which is connected to the main
engine located in the central or aft section of the hull by
means of shaftlines supported by shaft brackets (Inven-
tor's Certificate SU 1025574).

[0006] The disadvantages of the known hydroplane
are an increased drag due to projecting parts of the
shaftline and rudders as well as considerable space in-
side the hydroplane taken up by the main engines, shaft-
lines and auxiliary equipment.

[0007] There is a planing craft that is known to have
a water-jet propulsive device that provides better effi-
ciency at higher speeds compared to the craft fitted with
propellers (SU 200452). However, this craft does not
use interceptors that would considerably improve its
speed and seakeeping performance.

Summary of Invention

[0008] The present invention permits to combine the
advantages of interceptors with those of waterjets on hy-
droplane, the resultant effect of using each of these
components being supplemented by an additional effect
obtainable at a certain arrangement of interceptors rel-
ative to the water-jet intake openings in the hydroplane's
bottom.

[0009] According to the invention, a hydroplane has
a hull with a deadrise bottom and aft extendable inter-
ceptors and is provided with one or more water-jets at
the aft part of the hydroplane, the water intake openings
of water-jets being arranged in the hull's bottom forward
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of the interceptors.

[0010] A hydroplane may also be provided with bow
(forward) interceptors. The bottom may have an aft and
a forward transverse planing steps with interceptors, in
this particular case, mounted behind the steps.

[0011] The deadrise angle of the bottom may vary
along the hydroplane's length, the optimum angle range
being 6° to 12° at the forward step and 0° to 6° at the
aft step.

Brief Description of the Drawings

[0012] The invention will now be described in more
detail with reference to an exemplifying embodiment
thereof and also with reference to the accompanying
drawing in which

Figure 1 is a schematic side view of an inventive
hydroplane
Figure 2 is a schematic bottom view of an inventive
hydroplane
Figure 3 is a schematic stem view of an inventive
hydroplane

[0013] Proportions between individual components
and structural elements shown in the drawings are mod-
ified for better representation.

The detailed description of the invention

[0014] The hydroplane illustrated in Figure 1 has a
hull 1 with a deadrise bottom 2 and aft interceptors 3
and 4 (for portside and starboard-side respectively) that
are capable of moving out of a slot in the bottom (not
shown) or from behind the aft transverse planing step
5. The hydroplane is provided with one (or more) water-
jet 6 mounted at the aft end of the hydroplane, the intake
opening 7 of the water-jet 6 being arranged in the bottom
2 of the hull 1 forward of the interceptors 3 and 4 as
shown in Figure 2.

[0015] The hydroplane may also be fitted with forward
interceptors 8 and 9 that are located behind the forward
transverse step 10, port and starboard. The forward, or
bow step 10 is arranged on the hull's bottom forward of
its center of gravity 11. If necessary, the interceptors 8
and 9 can be divided into sections (not shown in the
drawings) that are then controlled individually to com-
pensate for pitch and roll motions in a seaway.

[0016] The aft interceptors 3 and 4 and the forward
interceptors 8 and 9 if fitted (see Figures 2 and 3) are
constructed with a sharp outer edge, which secures a
continuous flow separation at the edge.

[0017] The deadrise angle of the bottom varies along
the hydroplane's length from 6° to 12° at the forward
step 8 to 0° to 6° at the aft step 4. Optimum deadrise
angles for each planing step of a specific hydroplane
are determined from model tank tests. The increase of
deadrise angles over the above-stated maximum values
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will result in a lower drag-lift ratio for the hydroplane
while their decrease beyond the above-stated ranges
will somewhat improve it but will also cause problems
for stable planing and increase vertical accelerations ex-
perienced during the ride in a seaway.

[0018] The bottom surface of the hydroplane forward
of each planing step has symmetrical flat areas that co-
incide with the areas of the bottom surface wetted during
the planing mode of operation, as determined from the
model tests. The flat areas 12 forward of the forward
planing step are of triangular or trapezoidal shape. The
flat areas 13 forward of the aft planing step may also
have a trapezoidal shape but more often their outline is
of more complicated form.

[0019] To provide a minimum drag of the hydroplane,
the travels of the forward and aft interceptors or their
sections are determined depending of the speed of the
hydroplane. The optimum relationship is determined
from the model tests with subsequent refining based on
the results of full-scale trials.

[0020] Travel of the individual interceptors or their
sections is controlled by an automatic control system
that provides for an increased motion stability and better
maneuverability of the hydroplane in the calm sea con-
ditions and for roll and pitch motions damping and re-
duction of vertical accelerations when riding in a sea-
way. During reverse running or stem-to mooring opera-
tions the interceptors are retracted to a position within
the planing steps (or into the bottom slots) to protect
them from damage.

[0021] When the hydroplane is riding with the inter-
ceptors 3 and 4 projected some distance beyond the aft
planing step 5 (or the respective slot), an area of in-
creased pressure is generated immediately ahead of
the interceptors. It is within this area of increased pres-
sure that the water-jet intake opening 7 is located, which
location permits to take in water under higher pressure
and thus to enhance the operating efficiency of water
jets (6).

Claims

1. A hydroplane having a hull with a deadrise bottom
and aft extendable interceptors and provided with a
propulsive device mounted at the aft end of the hy-
droplane, characterized in hat the propulsive device
is of water-jet type and in that its water intake open-
ing is arranged in the bottom of the hull forward of
the interceptors.

2. The hydroplane according to Claim 1,characterized
in that the hydroplane has forward interceptors; in
that the hydroplane's bottom has an aft and a for-
ward transverse planing steps and in that the inter-
ceptors are mounted behind the steps.

3. Thehydroplane according to Claim 2, characterized
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in that the deadrise angle of the hydroplane's bot-
tom is in the range from 6° to 12° at the forward step
and from 0° to 6° at the aft step.

The hydroplane according to Claim 3, characterized
in that the bottom surface before each step has
symmetrical flat areas, the flat areas before the for-
ward step being of triangular or trapezoidal shape.
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