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IMPROVEMENTS IN OR RELATING TO MARINE CRAFT (71)   I, ROLAND  KENNETH
PAXTON, of 13  Calbourne  Road, Carisbrooke, Isle of Wight, a British
Subject, do hereby declare the invention for which I pray that a patent may
be granted to me, and the method by which it is to be performed, to be
particularly described in and by the following statment: - 5
Bacground to the Invention
5 This invention relates to marine craft, and is concerned with marine
craft having at least one hull. It will be appreciated therefore that the
invention is concerned with catamarans and trimarans as well as with
single-hull marine craft. When a marine craft is travelling through water,
its hull generates bow waves 10       The energy expended in producing
these bow waves detracts from the motive power,  10 and therefore reduces
the propulsion efficiency of the craft. The present invention seeks to make
use of bow waves in order to improve the performance of marine craft.
Summary of the Invention 15           According to the invention, a marine
craft comprises at least  one hull with a pair  15 of downwardly-depending
walls disposed symmetrically on each side of the longitu- dinal axis of the
hull so that in operation of the craft the walls extend into the water over
which the craft travels, the craft having a form in which, starting from a
vertical plane containing the longitudinal axis of the hull and extending
substantially per- 20       pendicular to said axis:-
20 (a) with respect to the bow hold of the craft, the underside of the hull
has symmetrical innermost parts which rise outwardly and upwardly, then
symmetrical intermediate parts which curve downwardly to join with the
walls, the innermost parts gradually increasing in outward inclination 25
as they extend sternwards,
25 (b) with respect to the stern half of the craft, the underside of the
hull has symmetrical innermost parts which extend outwardly and upwardly,
then symmetrical intermediate parts which curve downwardly to join with the
30           (c) the intermediate parts of said bow and stern halves,
together with the walls of  30 the craft, defining rearwardly-extending
tunnels of inverted "U" form which reduce in height as they extend
rearwardly, and through which bow- wave water tending to move outwardly and
rearwardly, relative to the craft hull, is diverted and accelerated by way
of forwardly converging bow parts 35               of the walls, and
35 (d) the foremost parts of said walls are laterally-spaced from the
longitudinal axis of the hull. The walls are preferably shaped so that, for
all vertical sections shown in body plan, the lateral distance between the
bottoms of the walls corresponds to between 40       70% and 100%
(inclusive) of the hull width at that section.                       40 The
walls         extend from the design water line at the bow of the hull, to
the stern thereof. For all vertical sections shown in body plan, each wall
may depend downwardly for up to twice the design draft of the craft 45
the walls may be formed so that the outer surface of each wall is disposed
at an  45    2                                          1,545,900
2 angle  of up to [err] either side of a vertical plane parallel to another
vertical plane 



which  contains the longitudinal axis of the hull. The forward edge of each
wall may be faired into the bow of the hull and the Walls way be associated
with other components carried by the hull, for example, 5       anti-spray
rails.
5 Brief Description of the Drawings The various aspects of the invention
will now be described, by way of example only, with reference to the
Figures 1-4 accompanying the provisional specification and the accompanying
Figures 5 and 6, wherein: - 10           Figure 1 is a profile or side
elevation of a single-hull marine craft according to  10 a first embodiment
of the invention, Figure 2 is an inverted plan view of the craft shown in
Figure 1, Figure 3 is a body plan or end elevation of the hull shown in
Figure 1 but to an enlarged scale, with only five of the sections drawn,
for reasons of clarity. 15           Figure 4 is an inverted plan of a
single-hull marine craft according to a modified  15 version of the
invention, Figure 5 is a body plan similar to that shown by Figure 3, but
of another modified marine craft, and Figure 6 is a fragmentary side view,
in section, of the forward end of a marine 20       craft, and illustrates
a modification.                                               20 In the
figures, reference numerals [err], 1, 2, 3 4, 5, 6, 7 and 8, and similarly
[err] [err] etc., refer to the vertical sections of the craft. Furthermore,
in the figures, like reference numerals refer to like components. Detailed
Description of the Preferred Embodiments 25           With reference to
Figures 1, 2 and 3, a marine craft 10 having a single hull 11,  25 is
provided with a pair of downwardly-depending walls 12, 13 of rigid
construction and of identical form, dispersed symmetrically on each side of
the (central) longitudinal axis 14 of the hull, so that, in operation of
the craft the walls 12, 13 extend into the water over which the craft
travels. As explained hereinafter, the walls 12, 13 are 30       shaped so
as to divert bow wave water sternwards and between the walls whereby a
30 dynamic lift force is applied to the hull 11. It will be noted that the
walls 12, 13 are of relatively thin (lateral) cross-section, relative that
is, to the (lateral) cross-section of the hull 11. The craft 10 is of
G.r.P. (glass-reinforced plastics) and is manufactured by any 35
standard laying-up method. The craft 10 is moulded so that from the
vertical plane   35 25 (Figure 3) containing the longitudinal axis 14 of
the hull 11, and extending sub- stantially parallel to the axis 14, the
underside of the hull has, (including a wall 12 or 13), an innermost part
15 which rises outwardly and upwardly, then an intermediate part 16, which
curves downwardly to join with a downwardly directed part 17, and 40
finally an upwardly directed part 18 which merges with the hull side 19. It
will be  40 appreciated that reference numerals 15 to 19 are applicable to
all the vertical sections, although, for clarity, in Figure 3 they are
shown only for section 4. The downwardly directed part 17 and the upwardly
directed part 18 from the wall 13 which depends downwardly from the hull
11. Any narrow cavities occurring 45       within the wall 13 (and
similarly within the wall 12), are filled with closed cell  45 foam. Each
wall 12 and 13 starts at a point 20 (shown, (Figure 1), for wall 12 only)
adjacent the bows of the hull 11 and at the design water line 21, and
extends along the hull 11 to the stern 22 thereof. The forward edge of each
wall 12 and 13 is faired 50      into the forward part of the bows at
points above he design water line 21. As shown  50 in Figure 2, the
foremost parts of the walls 12, 13 are laterally spaced from the
longitudinal  axis of the hull 11. The walls 12 and 13 are curved in plan
so that the lateral distance "L" between their bottoms 23, for all vertical
sections shown in body plan, (Figure 3), is from 55       70%  to 100%
(inclusive) of the hull width "w" at that section. For all vertical  55
sections shown in body plan, each wall depends downwardly a (variable)
distance "H" corresponding to up to twice the design draft "D" of the main
body or hull of the craft  



3                                        1,545,900
3 The following table relates to the craft 10 described:- Distance between
wall bottoms,   Depth of the wall bottoms Vertical          expressed as a
percentage of  expressed as a percentage Section          the hull width at
that section   of the design draft 5
75%                  Design WaterLine(21)              5 1
80%                         50% 2                         80%
60% 3                         90%                         70% 4
90%                         70% 10           5                         90%
60%                      l0 6                         90%
60% 7                         90%                         50% 8
90%                         50% The outer surfaces of each wall 12 and 13
are disposed at an angle of up to [err] 15       either side of a vertical
plane X-X  parallel to the vertical plane 25 containing the  15
longitudinal axis 14. In the example illustrated by Figure 3, the outer
surface 18 of the wall extends downwardly and inwardly, (from the hull 11),
at an angle of [err] from the lane X-X. As shown in Figure 2, the walls 12,
13 are shaped so that, extending sternwards, 20      they each curve
outwardly to about midway along the craft 10, i.e. to about section  20 5.
Thereafter they continue to extend inwardly, but to a substantially less
degree, and with substantially less curvature. Furthermore, as shown in
Figure 1, the walls 12, 13 reduce in depth substantially sternwards, from
about section 3. 25           The walls 12, 13, together with that part of
the hull 11 between the walls, define  25 rearwardly-extending tunnels of
inverted "U" form which reduce in height as they -       extend rearwardly
and through which bow wave water, tending to move outwardly and rearwardly
relative to the hull 11, is diverted and accelerated by way of the
forwardly converging bow parts of the walls. 30           The diverted
water, which is "captured" and compressed by the tunnels,         30
comprises a substantial amount of the upper parts of the bow waves, and, in
flowing sternwards beneath the hull 11, applies a dynamic lift force to the
hull. This lift force tends to reduce the wetted area of the craft 10 and
thus improves the performance thereof. 35           Furthermore, diverting
and capturing the bow wave water tends to reduce the    35 height of the
bow waves and also reduces the generation of spray at the tops of the bow
waves. Tests made on models indicate that the invention can result in the
speed of a marine craft being increased by at least 20%. 40           In
addition to providing a marine craft of increased performance, the walls
12,  40 13 tend to provide a craft with substantially increased stability
in yaw and roll Where the marine craft is provided with a keel, the size of
the keel can be reduced. The hull 11 carries anti-spray rails 26 which, in
co-operation with the walls 12 and 13 assist in reducing spray to make a
dryer craft as it operates over water. 45           The hull 11 of the
marine craft 10 may be made from any of the materials      45 used in ship
and boat construction, i.e. not only G.R.P. but also reinforced concrete,
wood, steel and aluminium. For a hull 11 made of materials which are
moulded, that is of G.R.P. or rein- forced concrete, the moulds are
preferably formed so as to produce walls 12 and 50      13 which are
integral with the hull 11.                                            50 If
the hull 11 is made of steel or aluminium, the walls 12, 13 may also be
made of steel or aluminium respectively and may be flanged or bent along
their upper edges for attachment to the frames or similar structural
members of the hull. Suitable metal walls may similarly be provided for a
wooden hull. 55          Little or no buoyancy is provided by the walls 12,
13, which may be made       55 



with a minimal thickness consistent with having sufficient strength both
inherently and in their attachment to the hull. Figure 4 illustrates a
second embodiment of the invention. In this embodiment, the marine craft 10
has the walls 12a, 13a arranged so that their bottoms 23a form, 60      in
plan, compound curves symmetrical about the longitudinal centre line 14a
Each   60 wall curves (sternwards) at first outwardly and then inwardly, to
about section 5a, and finally outwardly once again.    4
1,545,900                                      4 Figure 5 illustrates a
modified marine craft 10e. In order to further improve the performance of a
marine craft according to the invention, pressurised fluid may be
introduced into the tunnels between the walls 12, 13 or 12a, 13a etc. The
fluid may be a gas whereby frictional forces created by contact 5
between the water and parts of the marine craft   10s etc. are reduced. The
gas may  5 comprise exhaust gas from an internal combustion engine, for
example, a propulsion engine, or it may comprise air supplied by a blower
or like generator of pressurised air. Alternatively, pressurised water may
be introduced into the tunnels, so as to 10      ensure that the tunnels
are filled with water, whereby the dynamic lift forces created  10 by
diverting bow waves are increased. Figure 6 illustrates an arrangement
wherein an air compressor 40 driven by a variable-speed engine 41 is used
to introduce compressed air into the forward ends of the tunnels, by way of
an elongated manifold 42 with a longitudinal air discharge 15      slot 43.
The compressor 40 has an atmospheric air inlet 44. An air outlet duct 45
15 extends between the compressor 40 and the manifold 42. The manifold 42
extends laterally between the forward ends of the walls 12, 13 whereby
pressurised air is discharged from the slot 43 in curtain-like form. To
enable pressurised water to be discharged from the slot 43, the compressor
20      40 is replaced by a pump provided with a sea water inlet.
20 The marine craft 10, 10a etc. may be propelled by any suitable
propulsion system, including sail However, propulsion by one or more
water-screws, driven by one or more internal combustion engines, is
preferred. WHAT I CLAIM IS:- 25           1. A marine craft comprising at
least one hull with a pair of downwardly-     25 depending walls disposed
symmetrically on each side of the longitudinal axis of the hull so that in
operation of the craft the walls extend into the water over which the craft
travels, the craft having a form in which, starting from a vertical plane
containing the longitudinal axis of the hull and extending substantially
perpendicular 30      to said axis:-
30 (a) with respect to the bow half of the craft, the underside of the hull
has symmetrical innermost parts which rise outwardly and upwardly, then
symmetrical intermediate parts which curve downwardly to join with the
walls, the innermost parts gradually increasing in outward inclination as
35              they extend sternwards,
35 (b) with respect to the stern half of the craft, the underside of the
hull has symmetrical innermost parts which extend outwardly and upwardly,
then symmetrical intermediate parts which curve downwardly to join with the
40          (c) the intermediate parts of said bow and stern halves,
together with the walls  40 of the craft, defining  rearwardly-extending
tunnels of inverted "U" form which reduce in height as they extend
rearwardly, and through which bow- wave water tending to move outwardly and
rearwardly, relative to the craft hull, is diverted and accelerated by way
of forwardly converging bow parts 45               of the walls, and
45 (d) the foremost parts of said walls are laterally spaced from the
longitudinal axis of the hull. 2. A marine craft as claimed in Claim 1,
wherein the walls are shaped so that, 



for all vertical sections shown in body plan, the lateral distance between
the bottoms 50      of the walls corresponds to between 70% and 100%
(inclusive) of the hull width at  50 that section. 3. A marine craft as
claimed in Claim 1 or 2, wherein the walls extend from the design water
line at the bow of the hull, to the stern thereof. 4. A marine craft as
claimed in Claim 1, 2 or 3, wherein, for all vertical sections 55
shown in body plan, each wall depends downwardly for up to twice the design
draft  55 of the craft 5. A marine craft as claimed in any one of claims 1
to 4, wherein the walls are formed so that the outer surface of each wall
is disposed at an angle of up to [err] either side of a vertical plane
which contains the longitudinal axis of the hull. 60          6. a marine
craft as claimed in any one of  1   to 5, wherein the walls are    60
arranged so that their bottoms form, in plan, compound curves symmetrical
about the longitudinal centre line of the hull, and wherein each wall
curves, in a sternwards direction, at first outwardly and then inwardly,
and finally outwardly once again. 7. A marine craft as claimed in any one
of Claim 1 to 6, wherein each wall starts    4
1,545,900                                       4 Figure 5 illustrates a
modified marine craft 10e. In order to further improve the performance of a
marine craft according to the invention, pressurised fluid may be
introduced into the tunnels between the walls 12, 13 or 12a, 13a etc. The
fluid may be a gas whereby frictional forces created by contact 5
between the water and parts of the marine craft 10,  10a, etc. are reduced.
The gas may  5 comprise exhaust gas from an internal combustion engine, for
example, a propulsion engine, or it may comprise air supplied by a blower
or like generator of pressurised air. Alternatively, pressurised water may
be introduced into the tunnels, so as to 10      ensure that the tunnels
are filled with water, whereby the dynamic lift forces created  10 by
diverting bow waves are increased. Figure 6 illustrates an arangement
wherein an air compressor 40 driven by a variable-speed engine 41 is used
to introduce compressed air into the forward ends of the tunnels, by way of
an elongated manifold 42 with a longitudinal air discharge 15      slot 43.
The compressor 40 has an atmospheric air inlet 44. An air outlet duct 45
15 extends between the compressor 40 and the manifold 42. The manifold 42
extends laterally between the forward ends of the walls 12, 13 whereby
pressurised air is discharged from the slot 43 in curtain-like form. To
enable pressurised water to be discharged from the slot 43, the compressor
20      40 is replaced by a pump provided with a sea water inlet.
20 The marine craft 10, 10a etc. may be propelled by any suitable
propulsion system, including sail However, propulsion by one or more
water-screws, driven by one or more internal combustion engines, is
preferred. WHAT I CLAIM IS:- 25           1. A marine craft comprising at
least one hull with a pair of downwardly-       25 depending walls disposed
symmetrically on each side of the longitudinal axis of the hull so that in
operation of the craft the walls extend into the water over which the craft
travels, the craft having a form in which, starting from a vertical Plane
containing the longitudinal axis of the hull and extending substantially
perpendicular 30      to said axis:-
30 (a) with respect to the bow half of the craft, the underside of the hull
has symmetrical innermost parts which rise outwardly and upwardly, then
symmetrical intermediate parts which curve downwardly to join with the
walls, the innermost parts gradually increasing in outward inclination as
35              they extend sternwards,
35 (b) with respect to the stern half of the craft, the underside of the
hull has symmetrical innermost parts which extend outwardly and upwardly,
then symmetrical intermediate parts which curve downwardly to join with the



40          (c) the intermediate parts of said bow and stern halves,
together with the walls  40 of the craft, defining rearwardly-extending
tunnels of inverted "U" form which reduce in height as they extend
rearwardly, and through which bow- wave water tending to move outwardly and
rearwardly, relative to the craft hull, is diverted and accelerated by way
of forwardly converging bow parts 45               of the walls, and
45 (d) the foremost parts of said walls are laterally spaced from the
longitudinal axis of the hull. 2. A marine craft as claimed in Claim 1,
wherein the walls are shaped so that, for all vertical sections shown in
body plan, the lateral distance between the bottoms 50      of the walls
corresponds to between 70% and [err] (inclusive) of the hull width at  50
that section. 3. A marine craft as claimed in Claim I or 2, wherein the
walls extend from the design water line at the bow of the hull, to the
stern thereof. 4. A marine craft as claimed in Clam 1, 2 or 3, wherein, for
all vertical sections 55      shown in body plan, each wall depends
downwardly for up to twice the design draft    55 of the craft. 5. A marine
craft as claimed in any one of claims 1 to 4, wherein the walls are formed
so that the outer surface of each wall is disposed at an angle of up to
[err] either side of a vertical plane which contains the longitudinal axis
of the hull. 60           6. A marine craft as claimed in any one of claims
I to 5, wherein the walls are  60 arranged so that their bottoms form, in
plan, compound curves symmetrical about the longitudinal centre line of the
hull, and wherein each wall curves, in a sternwards direction, at first
outwardly and then inwardly, and finally outwardly once again. 7. A marine
craft as claimed in any one of Claims 1 to 6, wherein each wall starts
1,545,900                                         5 at a point adjacent the
bow of the hull and at the design water line thereof, and extends along the
hull to the stern thereof. 8. A marine craft as claimed in any one of
claims 1 to 7, wherein each wall is faired into the forward part of the
bows at points above the design water line of the 5       hull.
5 9. A marine craft as claimed in any one of Claims 1 to 8, provided with
means for supplying pressurised fluid between the downwardly-depending
walls 10. A marine craft substantially as hereinbefore described, with
reference to Figures 1 to 3 of the drawings accompanying the Provisional
Specification. 10            11. A marine craft substantially as
hereinbefore described, with reference to      10 Figure 4 of the drawings
accompanying the Provisional Specification. 12. A marine craft,
substantially as hereinbefore described, with reference to Figure 5 of the
accompanying drawings. 13. A marine craft, substantially as hereinbefore
described, with reference to 15       Figure 6 of the accompanying
drawings.                                                  15 J. A.
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