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1
SUBMERSIBLE BOAT

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifi-
cation; matter printed in italics indicates the additions
made by reissue.

FIELD OF THE INVENTION

This invention provides a vessel capable of switching
from operating as a planing boat when the pointed end of the
vessel 1s forward to operating as a submersible boat when
the blunt end of the vessel is forward.

BACKGROUND OF THE INVENTION

Military operations frequently require that military per-
sonnel approach from the sea and reach the shore guickly,
quietly, and in good physical condition. Submersible vessels
can be used to deliver personnel to the shore. However, a
long trip in a submerged vessel will degrade the physical
condition of the persons within such a vessel, and thus make
complex missions more difficult. Planing boats can be used.
but they make too much noise for a military operation.
Another possible approach is to tow a submersible vessel
close to the launch site with a planing sled. However, use of
a sled requires the use of a powertul high speed surface craft
as a towing vessel. The use of a high speed surface craft
complicates the operation and precludes air deployment.

SUMMARY OF THE INVENTION

This submersible boat is designed to deliver military
personnel to a target location. The submersible boat is
lowered into the water and lifted out of the water either by
crane or helicopter.

This vessel utilizes a planing boat hull with a sharp bow
and blunt stern. The submersible boat has a foam core top
which is constructed of a glass fiber material consisting of
fine glass fibers woven into a cloth and combined with resin,
such as is sold under the trademark “FIBERGILASS”. The
hull shape and low center of gravity make the submersible
boat stable as it operates as a planing boat. Two 250
horsepower outboard motors provide surface propulsion.
These motors are modified to allow them to be submerged.
brought back to the surface, drained of water, and re-stared.
The submersible boat performs as a planing boat until it
nears the target location.

When the submersible boat nears the target location, the
vessel is submerged in order to avoid detection. The sub-
mersible boat submerges through movement of bow planes
and stern planes, and the movement of water into ballast
tanks. To submerge, the open ballast tanks located beneath
the deck of the vessel are fully vented. Final neutral buoy-
ancy and trim is achieved by pumping water into the closed
ballast tanks, which are welded onto the deck of the hull.

After this vessel submerges, it travels with the blunt end
forward and the sharp end aft. Underwater propulsion is

provided by propellers.

This boat operates efficiently because it moves with the
sharp end forward when planing, and the blunt end forward
when submerged. A planing boat must be sharply pointed at
the bow to travel across the surface at high speeds. particu-
larly when there are large waves. A planing boat must have
a blunt stern so that the water can break loose from the hull.
A submerged boat should be blunt on the forward end and
gradually tapered to a point at the aft end to keep the water
from separating from the hull and greatly increasing the
resistance.
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After completion of operations, the submersible boat
ascends through movement of bow planes and stern planes,
and the movement of water out of the ballast tanks. Water is
blown out of the open ballast tanks, and drains out of the
closed ballast tanks.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention will be best understood by referring to the
accompanying drawings, wherein:

FIG. 1 is a side view of the submersible boat as it is
lowered into the water by a crane;

FIG. 2 is a view from above the submersible boat:

FIG. 3 1s a cross sectional view taken on line 3—3 of FIG.
2;
FIG. 4 is a cross sectional view taken on line 4—4 of FIG.
1;
FIG. 5 is a cross sectional view taken on line 5—5 of FIG.
1; and

FIG. 6 is a schematic diagram illustrating the propulsion
system of the submersible boat.

DETAILED DESCRIPTION

FIG. 1 illustrates the submersible boat 2 as it is lowered
into the water. Lifting eyes 4 allow for hoisting of the
submersible boat 2 by a crane. A lift sling 6 is shackled to

the lifting eyes 4. The crane supports the lift sling 6. The
rudder 8 is located at the top of the submersible boat 2 near

the pointed end 10. Bow planes 12 are located along the
sides of the submersible boat 2 near the biunt end 14. Stern
planes 16 are located along the sides of the submersible boat

2 near the pointed end 160.

FIG. 2 illustrates the submersible boat 2 with a pointed
end 10 and a blunt end 14. Passenger hatches 18 and a crew
hatch 20 provide access to the interior of the submersible
boat 2. Lifting eyes 4 allow for hoisting of the submersible
boat 2. Bow planes 12 are located along the sides of the
submersible boat 2 near the blunt end 14. Stern planes 16 are
located along the sides of the submersible boat 2 near the
pointed end 10. The stern planes 16 are hinge mounted to the
hull and hard mounted to the thruster assembly arm (not
shown). When rotated outboard, they provide submerged
vertical stability and propulsion. When rotated inboard. they
are secured for 4 surface operation.

When the submersible boat 2 is diving, the leading edge
of the bow planes 12 is tipped down and the leading edge of
the stem planes 16 is tipped up while the submersible boat
2 is propelled with the blunt end 14 forward. When the
submersible boat 2 ascends, the leading edge of the bow
plancs 12 is tipped up and the leading edge of the stern
planes 16 is tipped down while the submersible boat 2 is
propelled with the blunt end 14 forward.

FIG. 3 illustrates the location of the open ballast tanks 22,
the closed ballast tanks 24, and the foam core 26 of the
submersible boat 2.

FIG. 4 illustrates the location of the open ballast tanks 22.
Four aluminum open ballast tanks 22, with an open bottom
to the surrounding environment, are located beneath the
deck of the submersible boat 2. Each of the open ballast
tanks 22 is equipped with an air control valve which directs
the flow of air in the open ballast tank 22 and an air operated
vent valve for flooding the open ballast tank 22. The open
ballast tanks 22 are dry when the submersible boat 2
functions as a planing boat. When the submersible boat 2 is
submerged, the air is vented from the open ballast tanks 22
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in order to allow water to flood into the open ballast tanks
22. When the submersible boat 2 ascends up to the water
surface, the water in the open ballast tanks 22 is displaced
with air.

FIG. 5 illustrates the location of the closed ballast tanks
24 and the air pressure tanks 28. The closed ballast system
adjusts the water weight in the closed ballast tanks 24 of the
submersible boat 2 to achieve neutral buoyancy and trim
during submerged operations. Four closed ballast tanks 24,
two forward and two aft, are welded onto the deck of the
hull. Each closed ballast tank 24 has a capacity of approxi-
mately 250 pounds of seawater. These closed ballast tanks
24 are used to compensate for any change in weight of the
submersible boat 2, which can be caused by fuel consump-
tion or weight distribution. The water level in the closed
ballast tanks 24 is controlled by a hydraulically driven
ballast pump. The level of the water in each closed ballast
tank 24 is displayed on an electronic ballast level indicator.
Each closed ballast tank 24 is equipped with a water control
valve which, when opened. allows water to be pumped in or
out of the closed ballast tank 24. The system also has a drain
valve which can be opened to allow the closed ballast tanks

24 to drain by gravity.
The submersible boat 2 has a pressurized air system

consisting of four aluminum air pressure tanks 28, 2500
pounds per square inch each. that are mounted on the deck
of the hull. The air pressure tank 28 are manifolded such that
each air pressure tank 28 is discharged at the same rate as the
air supply is consumed. Minimum operating pressure is
1000 pounds per square inch. The pressurized air system
provides support to all the systems within the submersible
boat 2 which require pressurized air.

FIG. 6 is a schematic diagram illustrating the propulsion
system of the submersible boat 2. Outboard motors 30 are
used to propel and steer the submersible boat 2 as it moves
ncar the surface of the water. As the submersible boat 2
submerges and moves below the surface of the water.
propellers 32 are used for propulsion and the rudder 8 is used
for steering.

This invention has been described in detail with particular
reference to certain preferred embodiments thereof, but it
should be understood that variations and modifications can
be effected within the spirit and scope of the invention.

What is claimed is:

1. A vessel which can operate both as a planing boat and

as a submarine comprising:
a blunt end of said vessel,

an outboard motor located near said blunt end of said
vessel.

a pointed end of said vessel,
a propeller located near said pointed end of said vessel.

wherein said outboard motor propels said vessel with said
pointed end forward as said vessel moves at planing
speeds.

wherein said propeller propels said vessel with said blunt
end forward when said vessel operates as a submarine,

a rudder located near said pointed end of said vessel,

wherein said rudder steers said vessel when said propeller
propels said vessel,

a plurality of bow planes,
a plurality of stern planes,

wherein, the pressure of the water flowing over and under
said bow planes and said stern planes steers said vessel

as said vessel submerges and ascends,

4
a plurality of open ballast tanks, and
a plurality of closed ballast tanks,

wherein, movement of water into and out of said open

ballast tanks and said closed ballast tanks changes the
weight of said vessel.

2. A vessel which can operate both as a planing boat and
as a submarine comprising:

a blunt end of said vessel,
10 a pointed end of said vessel,

a propeller located near said pointed end of said vessel for
propelling said vessel with said blunt end forward when

said vessel operates as a submarine,

an outboard motor located at said blunt end of said vessel
15 for propelling said vessel with said pointed end forward
when said vessel operates as a planing boat,

a plurality of bow planes,

a plurality of stern planes,

»  Wherein, the pressure of the water flowing over and under
said bow planes and said stern planes steers said vessel
in the desired direction,

a plurality of open ballast tanks,
a plurality of closed ballast tanks.

25  wherein, movement of water into and out of said open
ballast tanks and said closed ballast tanks changes the
weight of said vessel, and

a rudder located near said pointed end of said vessel.

wherein. said rudder steers said vessel when said propeller
propels said vessel.
3. The vessel of claim 2 further comprising a foam core
top constructed of a glass fiber material.
4. The vessel of claim 3 further comprising a plurality of
hatches in said foam core top,

wherein, the passengers and the crew of said vessel can
enter said vessel through said hatches.
5. A vessel which can operate both as a planing boat and
as a submarine, comprising:
a0  opposed blunt and pointed ends of said vessel;

first propulsion means mounted to said vessel near said
blunt end for propelling said vessel in a first forward
direction of operation defined by said pointed end being
forward when said vessel operates as a planing boat;

45  second propulsion means located near said pointed end
for propelling said vessel in a second forward direction
of operation defined by said blunt end being forward

when said vessel operates as a submarine;

means mounted to said vessel for steering said vessel
50 when said vessel moves with said blunt end forward or
said pointed end forward; and

means mounted to said vessel for ballasting said vessel.

6. A vessel which can operate both as a planing boat and
as a submarine, comprising:

opposed blunt and pointed ends of said vessel,

propulsion means mounted to said vessel for propelling

said vessel in a first forward direction of operation
defined by said pointed end being forward as said

40 vessel operates as a planing boat and for propelling
said vessel in a second forward direction of operation

defined by said blunt end being forward when said

vessel operates as a submarine;

means mounted to said vessel for steering said vessel
65 when said vessel moves with said blunt end forward or

said pointed end forward; and
means mounted to said vessel for ballasting said vessel.
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7. A vessel which can operate both as a planing boat and
as a submarine, comprising:
opposed blunt and pointed ends of said vessel,;

propulsion means mounted to said vessel for propelling
said vessel in a first forward direction of operation
defined by said pointed end being forward as said
vessel operates as a planing boat and for propelling
said vessel in a second forward direction of operation
defined by said blunt end being forward when said

vessel operates as a submarine;

a rudder located near said pointed end of said vessel for
steering said vessel when said vessel moves with said

blunt end forward;

a plurality of vanes for steering said vessel as said vessel
submerges and ascends; and

at least one ballast tank.
8. A vessel which can operate both as a planing boat and
as a submarine, comprising:

a blunt end and an opposed second end of said vessel;

propulsion means mounted to said vessel for propelling
said vessel in a first forward direction of operation
defined by said second end being forward when said

vessel operates as a planing boat and for propelling
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said vessel in a second forward direction of operation
defined by said blunt end being forward when said

vessel operates as a submarine;

means mounted to said vessel for steering said vessel
when said vessel moves with said blunt end forward or
said second end forward;

means mounted to said vessel for ballasting said vessel.

9. The vessel of claim 6 wherein said steering means
comprises:

means for steering said vessel from port to starboard; and

means for steering said vessel in pitch.

10. The vessel of claim 6 wherein said means for steering
from port to starboard is a rudder.

11. The vessel of claim 6 wherein said steering means
further comprises means for steering said vessel during

ascent and descent.
12. The vessel of claim 11 wherein said means for steering

said vessel during ascent and descent is a plurality of

planes.
13. The vessel of claim 6 wherein said means for adjusi-

ably ballasting said vessel is at least one ballast tank.
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