
PATENT SPECIFICATION   (11)   1 501 193 (21) Application No. 21553/75
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(44) Complete Specification published 15 Feb. 1978 (51) INT. [err]  B63B
1/18  1/38 (52) Index at acceptance B7A  204 213 DE (72) Inventor CHARLES
MICHAEL CORBETT ROSS (54) IMPROVEMENTS IN OR RELATING TO THE DESIGN AND
CONSTRUCTION OF HULLS FOR MARINE CRAFT (71)   We, ROTrORK MARINE LIMITED, a
the power units, especially power units of British Company, of 30 Queen
Charlotte  the jet type. Street, Bristol BS1 4HS, do hereby declare'
According to the invention there is pro- 50 the invention, for which we
pray that a  vided a power propelled marine craft com- 5 patent may be
granted to us, and the method  prising a hull in the form of a rectangular
by which it is to be performed, to be par- body in plan having a
substantially flat ticularly described in and by the following undersurface
provided with a pair of spaced statement: -                         members
depending therefrom, said members 55 This invention relates to the design
and  extending substantially parallel from  the 10 construction of hulls
for power-propelled  bow of the hull towards the stern thereof, marine
craft. In particular, the invention  wherein the spaced members are
positioned is converned with improvements in the de- closely adjacent the
sides of the hull and the sign and construction of hulls of the kind  said
undersurface is provided also with one 60 in which the hull is in the form
of a rect- or more projections extending longitudinally 15 angular body in
plan having a substantially  of the hull between said spaced members flat
undersurface provided with a pair of so as to form with said spaced members
a spaced keel members which depend there- plurality of independent
channels, said pro- from and extend substantially parallel from  jection or
projections each having a width 65 the bow of the hull to the stem. The
spaced  which is substantially greater than its depth 20 keel members are
positioned each closely  and having a depth which is less than the adjacent
a side of the hull and the under- maximum depth of said spaced members,
surface of the body is curved at the stem  and said undersurface of the
body being of the hull to provide a cutaway or turnup  curved at the stem
of the hull to provide a 70 so that air passing under the hull is trapped
cutaway or turnup whereby during forward 25 below the hull between the
spaced keel movement of the craft air passing there- members.
under is trapped below the hull between At the planing speed the efficiency
of the  the spaced members in said independent hull is greatly increased in
that a consider- channels. The projection or projections to- 75 able
improvement is obtained in the for- gether with the spaced side members
form 30 ward speed for a given output of the power part of the outer skin
of the hull which is unit due to the cushioning effect of the air moulded
as an integral unit with sides sup- which  reduces the hydrodynamic  drag
porting a deck structure. The deck struc- caused by skin friction. In
addition, due  ture is preferably modular and comprises 80 to the flat
construction of the hull its load  a series of torsional boxes constructed
over 35 carrying capacity is very greatly increased, the inner surfaces of
the projections of the while the ride is more comfortable due par-  outer
skin. ticularly to a reduction in slamming, pitch-   In order that the
invention may be clearly ing and rolling.                       understood
a preferred embodiment will 85 A hull construction of this kind however,
now be described by way of example with 40 has certain disadvantages when
applied to  reference to the accompanying drawings, in marine craft namely,
a reduction in stabil- which: - 'ity while cornering at speed.
Figure 1 is a plan view of the hull, The present invention therefore sets
out   Figure 2 is a front view of the hull look- 90 to provide an improved
and modified hull ing from the right in Figure 1, 45  construction which
avoids this difficulty, par-   Figure 3 is a section on the line 3-3 of
ticularly for larger craft and which may also  Figure 1, 



provide for the more efficient mounting of   Figure 3A is a detail view on
an enlarged    2                                         1,501,193 scale of
a portion of the deck structure, and  face 11 is provided also with one or
more Figure 4 is a section on the line 4-4 of  downwardly extending
projections depend- Figure 1.                                 ing on the
size of the hull i.e. the distance The hull construction shown in the draw-
between the space, parallel keel boards 22 5  ings comprises a
substantially flat, rectan-  and 23.  In the embodiment shown two  70 gular
body 10 of the undersurface 11 of  projections 25 and 26 are provided
between which forms part of the shell or skin of the  the keel - boards 22
and 23 and each pro- vessel and which is moulded as an integral jection
extends longitudinally of the hull in unit in a plastics material, such as
resin  the manner of the keel boards being sub- 10 reinforced with
fibreglass. The skin includes  stantially parallel with them and also form-
75 also vertical side surfaces 12 and 13 to-  ing an integral part of the
undersurface 11 gether with inclined surfaces 14  and 15  of the skin of
the hull. Each projection 25 between the side surfaces and the under-  and
26 has a substantial width along the surface of the hullt  The lower
surface 11  length of the hull compared with its depgth 15  of the body 10
is shaped longitudinally from   and the size and shape of the projections
80 the stem  to present an upwardly curved  remain substantially constant.
The projec- front portion 16 (Figure 2) so as to reduce  tions 25 and 26
thus provide a channel 27 hdrodynamic  resistance  during  forward  between
the downwardly extending projec- movement of the craft in the water. The
tions 25 and 26 and channels 28 and 29 be- 20 front portion 16 includes a
ramp board 17  tween the projections 25 and 26 and the  85 hingably
connected to the front edge 18  adjacent keel boards 22 and 23. The pro- of
the undersurface 11.                  jections 25 and 26 are shown as
having a The outer skin of the hull is formed with  substantial flat
undersurface which merges a longitudinal stiffening section 19 in each
into the adjacent channels by an inclined 25  of the vertical side surfaces
12 and 13 and  surface which is angled at about [err] to  90 the  usual
strake 20 extends horizontally at  assist water flow on cornering. The keel
the junction  between the vertical side sur-  boards and projections are
provided at their faces 12 and 13 and the inclined surfaces 14  front ends
with inset rubbing strips 30 and 15. The strake is provided with a lon-
(Figure 2). 30 gitudinal rubbing strip 21.                  The
construction thereby provides a  num-   95 As previously explained the
efficiency, i.e. ber of parallel channels 27, 28 and. 29 ex- the forward
speed of the hull, is greatly in-  tending longitudinally, along the
undersur- creased for a given output of the power unit face 11 of the hull
structure and the effect by providing a cushion of air beneath the  is to
entrain a cushion of air in each chan- flat or substantially flat
undersurface 11 of nel as the craft is propelled forward. The 100 the hull.
This cushion of air is trapped  provision of a number of independent chan-
beneath the hull by providing firstly a pair  nels provides for greater
efficiency and sta- of spaced members like keel boards 22 and  bility in
cornering, more particularly for 23, as an integral part of the
undersurface  larger craft, in that entrainment of air is 40  11 of the
outer skin of the hull. The keel  improved and sideways flow is reduced,
105 boards extend downwardly from the under-    The deck structure of the
hull is modu- surface 11 of the hull at positions closely  lar and
comprises a series of transverse tor- adjacent the start of the upwardly
inclined  sional boxes built up on the inner surfaces side members 14 and
15 of the hull. The  of the longitudinal projections 25 and 26 45  spaced
keel boards 22, 23 are parallel and  of the outer skin. The arrangement is
shown 110 they vary in shape and size along the length  in Figure 3 and
particularly in the enlarged of the hull so as to have their maximum
detail view of Figure 3A. depth at the position at or closely adjacent
An inner side member 31 is attached the bow of the hull (Figure 2) and they
to the upper edge of the outer side mem- 50 gradually reduce in depth (see
Figures 3 and  bers 12 and 13 of the skin and the usual 115 4) to merge
with the undersurface of the  longitudinal capping members 32 are affixed 



hull at a point near the transom 24 of the  with side fenders 33.  The side
members 31 craft.  The function of the spaced keel  are spaced from the
side surfaces 12 and members 22. and 23 is to trap air passing  13 and are
formed with a flat surface 34, 55  beneath the turnup or cutaway of the
hull  an inclined seion 35 and an inwardly bent 120 formed by the front
curved portion 16 of  section 36 which abuts and is bonded to the hull and
to funnel this air beneath the  the upwardly bent section 36 which abuts
hull to provide,a cushion of air or- aerated  and is bonded to the upward
ly inclined inner water beneath the stern of the hull.  In  wall of the
corresponding keel board 22,23. 60 this way the drag or hydrodynamic
resist-  As shown more clearly in Figure 3A a U- 125 ance due to skin
friction is considerably  shaped member is mounted on the inner reduced and
a greater forward speed is ob-  surface of the skin above each projection
tained for a given output of the power unit  25, 26 and each U-shaped
member has a mounted on the hull.                      flat top surface 37
and inclined side walls 65    According to the invention the undersur-  38,
the side walls 38 having their lower 130    1,501,193
3 ends 39 bent outwardly to abut the inner members depending therefrom,
said members sides of the skin above the adjacent chan-  extending
substantially parallel from  the nels. The ends 39 are bonded to the skin
bow of the hull towards the stern thereof, and the joint is strengthened by
a bent lon- wherein the spaced members are positioned 5 gitudinal strip 40
which abuts and is bonded  closely adjacent the sides of the hull and the
70 to the wall 38 of the U-shaped member and  said undersurface is provided
also with one the inner wall of the projections 25 or 26. or more
projections extending longitudinally The flat surfaces 34 and 37 provide
support of the hull between said spaced members for decking 41. The
construction enables  so as to form with said spaced members a 10 loads
which might peel the skin to be trans- plurality of independent channels,
said pro- 75 ferred to frame joints without rivet or bolt jection or
projections each having a width heads piercing the outer envelope of the
which is substantially greater than its depth structure.
and having a depth which is less than the Referring now to Figure 4, power
units  maximum depth of said spaced members, 15 42 of the jet type are
shown beneath the  and said undersurface of the body being  80 engine
housing 43. As shown the power  curved at the stem of the hull to provide a
units are mounted on supports 44 which  cutaway or turnup whereby during
forward are located on the turned-over edges 45 of movement of the craft
air passing there- inlet apertures 46 formed in the rear por-  under is
trapped below the hull between 20 tions of the longitudinally extending
projec- the spaced members in said independent 85 tions 25 and 26, the side
members 31 being  channels. modified to extend over channels 28 and    2. A
marine craft as claimed in Claim 29 with a central U-shaped member mounted
1. wherein said spaced members have a over the central channel 27. The
space  depth which is a maximum at the bow of 25 between the skin and the
side members 31  the hull and which reduces gradually rear- 90 and the
U-shaped members is filled with  wardly of the hull to merge therewith.
plastics foam 47.                         3. A marine craft as claimed in
Claim The location of the power units 42 with  2, wherein said projection
or projections their inlets in the projections 25, 26 ensures each has a
cross-sectional shape remaining 30 that an adequate pick-up of water free
of substantially constant throughout the length  95 entrained air is fed to
the jet intake. The  of the projection. arrangement avoids the necessity of
ad-   4. A marine craft as claimed in any dended inlet ducts and the
consequent in- preceding claim, wherein said projection or crease in
appendage drag.               projections each has a flat surface and 35
If desired each of the channels provided  sloped edges between it and the
adjoining 100 on the undersurface of the hull may be  portions of the
undersurface of the body. formed with an enlarged entrance area so   5. A
marine craft as claimed in any as to ensure adequate supply of air during
preceding claim, wherein the or each projec- 



the forward movement of the hull.      tion is moulded in the outer skin of
the hull 40   The hull construction of the invention  and the deck
structure is mounted thereon 105 provides improved handling in that the
cor- comprising a modular structure of torsional rect proportioning of the
projections (i.e. boxes built up on said projections. the width should be
large by comparison    6. A marine craft as claimed in Claim with their
depth) results in a reduced effi- 5, wherein inverted U-shaped members are
45 ciency of sideways flow and hence reduced  mounted over the inner
surfaces of the said 110 momentum transfer. If the angle of the
projections and the edges of said U-shaped side of the projections is kept
low and lateral members are abutted against and bonded to drag is
controlled, an increased angle of the adjacent surface of the outer skin
form- lateral attack is achieved whilst turning and  ing the undersurface
of the hull. 50 high centrepetal forces are generated, mini-   7. A marine
craft as claimed in Claim 5 115 mising the tendency to trip associated with
or 6, wherein the space between the deck- low deadrise planing hulls.
ing and the skin forming said undersurface The depth of the projections at
the for-  is filled with plastics foam. ward part of the hull reduces
slamming in   8. A marine craft as claimed in any one 55 head seas while
maintaining adequate buoy- of the preceding claims, wherein power units 120
ancy forward to prevent broaching in fol- of the jet type are mounted above
the pro- lowing seas.                           jections and water inlet
ducts for said power The hull can be made of materials other  units are
provided in said projections so than plastics, such as aluminium.       as
to ensure a supply of water free of en- 60
trained air.                            125 WHAT WE CLAIM IS:-
9. A marine craft as claimed in any one 1. A power propelled marine craft
com- of the preceding claims, wherein the hull prising a hull in the form
of a rectangular is a flat rectangular body having a depth body in plan
having a substantially flat which is relatively small compared with 65
undersurface provided with a pair of spaced  the length and width thereof,
and the stem 130    1,501,193                                3 ends 39 bent
outwardly to abut the inner members depending therefrom, said members sides
of the skin above the adjacent chan-  extending substantially parallel from
the nels. The ends 39 are bonded to the skin  bow of the hull towards the
stern thereof, and the joint is strengthened by a bent lon- wherein the
spaced members are positioned 5 gitudinal strip 40 which abuts and is
bonded  closely adjacent the sides of the hull and the 70 to the wall 38 of
the U-shaped member and  said undersurface is provided also with one the
inner wall of the projections 25 or 26. or more projections extending
longitudinally -The flat surfaces 34 and 37 provide support of the hull
between said spaced members for decking 41. The construction enables  so as
to form with said spaced members a 10 loads which might peel the skin to be
trans- plurality of independent channels, said pro- 75 ferred to frame
joints without rivet or bolt jection or projections each having a width
heads piercing the outer envelope of the  which is substantially greater
than its depth structure.                             and having a depth
which is less than the Referring now to Figure 4, power units  maximum
depth of said spaced members, 15 42 of the jet type are shown beneath the
and said undersurface of the body being 80 engine housing 43. As shown the
power  curved at the stem of the hull to provide a units are mounted on
supports 44 which  cutaway or turnup whereby during forward are located on
the turned-over edges 45 of movement of the craft air passing there- inlet
apertures 46 formed in the rear por-  under is trapped below the hull
between 20 tions of the longitudinally extending projec- the spaced members
in said independent 85 tions 25 and 26, the side members 31 being
channels. modified to extend over channels 28 and    2. A marine craft as
claimed in Claim 29 with a central U-shaped member mounted  1, wherein said
spaced members have a over the central channel 27. The space  depth which
is a maximum at the bow of 25 between the skin and the side members 31  the
hull and which reduces gradually rear- 90 



and the U-shaped members is filled with  wardly of the hull to merge
therewith. plastics foam 47.                        3. A marine craft as
claimed in Claim The location of the power units 42 with  2, wherein said
projection or projections their inlets in the projections 25, 26 ensures
each has a cross-sectional shape remaining 30 that an adequate pick-up of
water free of substantially constant throughout the length 95 entrained air
is fed to the jet intake. The  of the projection. arrangement avoids the
necessity of ad-   4. A marine craft as claimed in any dended inlet ducts
and the consequent in- preceding claim, wherein said projection or crease
in appendage drag.              projections each has a flat surface and 35
If desired each of the channels provided  sloped edges between it and the
adjoining 100 on the undersurface of the hull may be  portions of the
undersurface of the body. formed with an enlarged entrance area so   5. A
marine craft as claimed in any as to ensure adequate supply of air during
preceding claim, wherein the or each projec- the forward movement of the
hull.      tion is moulded in the outer skin of the hull 40   The hull
construction of the invention  and the deck structure is mounted thereon
105 provides improved handling in that the cor- comprising a modular
structure of torsional rect proportioning of the projections (i.e. boxes
built up on said projections. the width should be large by comparison    6.
A marine craft as claimed in Claim with their depth) results in a reduced
effi- 5, wherein inverted U-shaped members are 45 ciency of sideways flow
and hence reduced  mounted over the inner surfaces of the said 110 momentum
transfer. If the angle of the  projections and the edges of said U-shaped
side of the projections is kept low and lateral members are abutted against
and bonded to drag is controlled, an increased angle of the adjacent
surface of the outer skin form- lateral attack is achieved whilst turning
and  ing the undersurface of the hull. 50 high centrepetal forces are
generated, mini-   7. A marine craft as claimed in Claim 5 115 mising the
tendency to trip associated with  or 6, wherein the space between the deck-
low deadrise planing hulls.            ing and the skin forming said
undersurface The depth of the projections at the for- is filled with
plastics foam. ward part of the hull reduces slamming in   8. A marine
craft as claimed in any one 55 head seas while maintaining adequate buoy-
of the preceding claims, wherein power units 120 ancy forward to prevent
broaching in fol- of the jet type are mounted above the pro- lowing seas.
jections and water inlet ducts for said power The hull can be made of
materials other  units are provided in said projections so than plastics,
such as aluminium.       as to ensure a supply of water free of en- 60
trained air.                           125 WHAT WE CLAIM IS:-
9. A marine craft as claimed in any one 1. A power propelled marine craft
com- of the preceding claims, wherein the hull prising a hull in the form
of a rectangular is a flat rectangular body having a depth body in plan
having a substantially flat which is relatively small compared with 65
undersurface provided with a pair of spaced  the length and width thereof,
and the stem 130    4                                         1,501,193
4 thereof is provided with a ramp board for            For the Applicants:
loading at the waters edge.                   F. J. CLEVELAND & COMPANY,
10. A   power-propelled  marine  craft           Chartered Patent Agents,
substantially as hereinbefore described and          40/43 Chancery Lane,
5. as shown in the accompanying drawings.               London, WC2A 1JQ.
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