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the introduction of a very shallow but pressurised air
cavity in the bottom of the craft’s rigid hull. The
improvement in overall hydrodynamic efficiency of ship
hulls has been the subject of much research and the concept
of introducing air beneath a ship’s hull with the intention
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of improving it‘’s hjdrqdynamic efficiency is not new. The

non—amphibious side wall hovercraft (otherwise known as a
surface effect ship, SES) is a prime example of such an

. ‘application, although theré are many others. Other

examples of such prior art comprise US3742888, US4393802,
US1824313, US1389865, AU-A-33446/84, AU-A-87515/83, AU-A-
44236/79, GB2112718, GB2060505, GB1311935, JP3-243489, DE-
A-3208884, DE—A—2831357, WO-A-85/00332 and EP-A-0088640.

In regard to that prior art however, the power requirement
to maintain the air cavity at it’s working pressure has
been a relatively high proportion (typically 15% to 50%) of
their main propulsion power requirements. Many of these
designs also have the disadvantage of requiring flexible
seals to maintain the air cavity in place. Another feature

of these existing designs is the relatively large volume or -

depth of cavity employed which makes it difficult to
maintain the‘  design " air pressure in disturbed sea
conditions where air.cén.'rapidly leak from the cavity.
This difficulty is a contributing factor to the normally
high air supply system power requirement. .



desi gns al so have the di sadvantage of requiring flexible seals to nmaintain
the ayr cavity in place. Another feature of these existing designs is the
rél atively large volune or depth of cavity enpl oyed which makes it
Ji¥ficult to muintain the, design _ ?iL. pressure in disturbed sea
conditions where air can rapidly leak fromthe cavity. This difficulty is a
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resides in gevegpgl RRAWSE 2 D@k arrangement reduces the resistance
(both frictional and residuary resistance) to forward
motion of the craft compared to an equivalent craft without
the invention employed. '

Accordingly the invention resides in a vessel having a high
Speed planing or'semiplaning hull comprising;

(é) a first ﬁéftion located at the bow and configured
to provide a forward planing portion;

(b) a second portion .aft of the first portion
comprising a shallow cavity having a forward end
defined by a step extending across the hull at the
forward end of the second portion and a rib located to
each side of the hull for the 1length of the second
portion; | '

(c) a pressurised air source being provided in the
vessel and connected to the cavity to deliver air
under pressure to the cavity through an outlet whereby
the air is distributed substantially evenly into the
cavity and in a manner which does not disturb the
surface of the water below the cavity; and

(d) a third portion aft of the cavity providing a seal

at the aft end of the cavity and formed with one or
more channels extending from the cavity to the stern
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speed planing or sem planing hull conprising;. (a) a first portion |ocated
at the bow and configured to provide a forward planing portion; (b) a
secopd portion aft of the first portion conprising a shallow cavity
d¥aving a forward end defined by a step extending across the hull at the
forward end of the second portion ands rib located to each side of the
hul I for the length of the second portion; (c) a pressurised air source
beijng provi ded i@ t ﬁb@rm&_ﬁeltwhd:&mﬁmmaﬂ Jitdzsst V23 ca':méh tHrdm tled i seprity r
under pressure to cavity r,ou n _outl.et r the. air is_. .
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portion aft of the cavity providing a seal at the aft end of the cavity and
formed with one or nore channels extending fromthe cavity to the stern

-3- to pePgcerdimng chr @ | @refierred deatuxsn tole dhe tinvertiomathe

subst ant i alfoRYalidO b1 it Jd¥tibPHd ifkmed with a central rib which
extends to each side of the central longitudinal axis and
which extends from a position in the region of or forward
of the water line to the step or a position forward of the
step. The'profile of the lower surface of the rib can be
generally of'corresponding profile to the hull to each side
of the rib while the sides present a step in the profile of
the hull. 1If desired, the depth of the step can vary along
its length whereby it: is at its maximum at an intermediate
position along its length. 1If desired the deadrise of the
rib can vary along its length being at its minimum towards
its aft end. 1In addition, the rib may terminate forward
- of the step and in such a case the hull may be generally of
constant profile between the aft end of the rib and the
step. If desired the lower edges of the rib may extend
beyond the face of the step. .Accdrding to a preferred
feature of the invention the rib  is formed as a member
supported from the hull which is capable of adjustment to
vary the degree of protrusion of the rib from the hull. If
desired, the rib is resiliently supported from the hull.

According to a preferred feature of the invention the
forward planing portion is provided with a plurality of
secondary ribs to each side of the central axis and which
are configured and placed to control the water £flow past

the forward planing portion such that the water flow is
substantially axial. '

According to a . preferred feature, the substantial
portion of the third portion is formed as one or more
regions of positive deadrise.



has no contact with the air flowng fromthe cavity. According to a
preferred feature of the invention the forward planing portion is forned
withea central rib which extends to each side of the central |ongitudina
saxi s and which extends froma position in the region of or forward of the
water line to the step or a positiomfrward of the step. The profile of
the lower surface of the rib can be generally of corresponding profile to
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According to a preferred feature of the invention the rib is fornmed as a
menber supported fromthe hull which is capable of adjustnent to vary the
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cavity is inclined downwardly towards the stern.

According to a further preferred feature of the invention
the substantial portion of the third portion is adapted to
accommodate propulsive units.

According to a preferred feature of the invention, the
second portion is formed with a plurality of longitudinally |
spaced shallow cavities each défined by a step extending
transversely across the hull at its forward end and a rib
located to each side of the hull, the pressurised air
source being provided in the vessel and connected to the
cavities to deliver air under pressure to each of  the
cavities through an outlet. 1If desired, the air source to
each cavity can be independent of the other cavities and
the air pressure maintained in the each cavity can vary
from the air pressure in the other cavities or can be
equal. In addition, the air pressure in the cavities can
be varied :

In addition, if desired the forward cavities communicatei
with the adjacent aftmost cavity through.passageways. If

desired the passageways may be associated with ‘means to

regulate the degree of communication where the regulation

is governed by aspects of hull motion such as hull speed,

pitch and roll.



secondary ribs to each side of the central axis and which are configured
and placed to control the water flow past the forward planing portion such
that,the water flowis substantially axial. According to a preferred
Jeature, t he substantial portion of the third portion is forned as one
or nore regions of positive deadriser 5 —-4- According to a further
preferred feature the third portion has negative deadrise such that the
subst anti alA phrenefitl ofe therinyperntieon has|bearefonBdetPhefoupydse a
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Although the invention 1is applicable to what would
otherwise be Vee or Round bottom high speed craft, the
introduction of the invention - significantly chénges the
underwater shape of the craft such that these conventional
descriptions would no longer apply. The craft with the
invention would be an essentially flat bottomed vessel with
small side ribs and a very low deadrise underwater Vee bow.
It is the nature of these significant changes and the
effects that they ﬁéﬁe, which provides the high gain in
overall efficiency which makes the present invention so
different from the prior art. As a result, the hull 1is
capable of a higher speed than is available in equivalent
craft without an increase in power which would be expected
with equivalent craft of a conventional form.

According to a preferred feéture the sides of the cavity
are sealed by straight or swept side ribs. The inner edges
of the side ribs and the aft edges of the forward planing

step are shaped to promote clean water separation and.
minimum turbulence.

According to a preferred feature the upper surface of the
cavity top, which forms the upper  boundary of the air
cavity can be angléd down, from its forWard most end
towards its aft end and the third portion is also angled
down with an increased inclination. As a result, the third
portion at least, by wvirtue of its increased angle of
inclination compared to the second portion is contacted by



second portion is formed with a plurality of |ongitudinally spaced shall ow
cavities each defined by a step extending transversely across the hull at
its forward end and a rib located to each side of the hull, t he
pressurised air source being provided in the vessel and connected to the
cavities to deliver air under pressureéte each of the cavities through an
outlet. If desired, the air source to each cavity can be independent of the
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presenc of the ¢ anne s serves to control and mlnlmlse the

dir flow rate from the cavities and substantlally.reduces

the cavity air refill rate in rough sea conditions. 1In

addition, the channels ensure that the remainder of the
third portion is substantially free from any contact with

the air from the davity. This enables propulsion units to

be located at the remainder of the third portion whereby

their performance will not be inhibited by the air flowing

from the cavity.

According to a preferred feature of the invention at least
~a rear part of the third portion isldisplacable vertically
with respect to the hull to vary the inclination of the
third portion. In this regard, the whole of the surface of
the rear part of the third portion between the side ribs
can be movable or ‘it can be - subdivided into segments
located between the channels. The movable rear part can
have or can provide one or more channels positioned in
correspondence with the one or more channels in the third
portion. Support for ‘the movable'rear part may be of a
resilient form to provide for the  at 1least partial
absorption of shocks and the like, The movable rear part
serves to enhance stability of vertical movement and to

reduce excessive loadings on the stern portion of the
vessel. '

A vessel designed in accordance with the above has a
distinguishing feature that the total volume of the air
cavity is small compared to the static displaced volume of
the hull. Typically the ratio of total air cavity volume
to total static displaced volume is from 0.05 to 0.2.



supply power requirement of |less than 5% of the required design propul sive
powef requirement. This nmeans that the .air supply systemcan be very snal
relative to the main propul sion machinery of the vessel. Al though the
SAnvention is applicable to  what woul d ot herw se be Vee or Round
bottom hi gh speed craft, the introduct?on of the invention significantly
changes the underwat er shape of the craft such that these conventional
descri ptions woul d no | onger apply. The craft wth the invention would
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the the pressurised air supply system, the resulting power 1is
no greater than 5% of the Delivered Power required to
propel the craft at its design speed 1in its design'
condition (where the Delivered Power is the power required
to be delivered to the propulsion device to propel the

craft at a certain speed).

A vessel designed in accordance with the above has a

| distinguishing feature that the pressure of the air in the
cavity is such that this pressure multlplled by the non-
wetted platform area of +the cavity is equal to a
significant proportioﬁ of the design weight of the craft
which typically is of the order of 30% to 60% of the design
weight of the craft. '

According to a preferred feature the forward end of the
upper surface of the cavity is formed 'with a transverse
second step which reduces the depth of the cavity towards
the forward end, said air being delivered to the cavity
across the end face of the'step and from a plurality of
openings on the lower face of the step. Preferably the
majority of the air flow is from across the end face of the
step. According to a preferred feature the second step is
formed Dby a plate member mounted transversely across the
cavity. The entry of air into the cavity is such that the
surface of the water below the cavity is not deformed by
the air flow from the second step. '



gavity top, which forns the wupper baundary of the air cavity can be
angl ed down, from its forward nost end towards its aft end and the
third portion is also angled down with ap increased inclination. As a
Jesult, the third portion at |east, by virtue of its increased angle of

I nclination conpared to the second por8i-on'is contacted by -6- the water
to create a seal at the aft end of the cavity, which is profiled to have
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portion wh elrr or mance w be in the air
planlng step This step which forms the forward end of t

cavity, is substantially forward in the craft, being a
distance of 3% to 35% of the static waterline lenéth of the
craft aft of the forward perpendicular. The lower portion
ef this forward planing sector of the hull is made in the
form of low deadrise Vee section. '

If desired the plate can be angled and extended aft to a.
distance no more that half the length of the air cavity and
provided with a sharp trailing edge to ensure clean
separation of any water that should impinge on it. The
deadrise angle of this plate may be equal to or less than
that at the forward planing step. This feature can lead to
1mproved performance of the air cavity in disturbed sea
condltlons

Furthermore if desired, the plate can be constructed in an
angled,'stepped form all the way to the stern, with the
deadrise angle of each step being equal to or less than the
one immediately in front of it, the forward most step
“having a deadrise angle equal to or less than that of the
forward planing step. This feature can lead to improved
performance in calm and disturbed sea conditions
particularly for high length to beam ratio vessels. '

'According to a preferred feature of the invention the
‘channels may be provided with reguletion means which are
eble to regulate air flow from the cavity. The regulation
means may comprise vanes of the like which can be moved to



fromthe cavity. According to a preferred feature of the invention at |east
a rear part of the third portion is displacable vertically with respect to
the hull to vary the inclination of the third portion. In this regard,
sthe whol e of the surface of the rear part of the third portion between the
side ribs can be novable or it can be $ubdivided into segnents |ocated

bet ween the channel s. The novabl e, rear part _can have or can provi de one
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T may decrease in width rearwardly of the step.

According to another preferred feature of the invention the
transverse distance between the chines of the hull in the
region of the step is at most equal to the transverse
distance between the chines of the hull amidships.

The invention will be more fully understood in the light of
the following description of several specific embodiments.
The description is made with reference to the accompanying
drawings of which:-

FiQure 1 is an wunderneath plan view of a hull
according to the first embodiment;

Figure 2 is a sectional elevation of a hull according
to the first embodiment;

Figures 3A, 3B and 3C are cross—sectional views of the
hull of Figure 2 at lines A-A, B-B, C-C respectively;

Figures 4A, 4B, 4C, 4D, 4E, 4F, 4G and 4H illustrate a
variety of profiles for the embodiment along line D-D
of Figure 2 and of Figure 10; | '

Figures 5A and 5B illustrate the relationship between
the forward cavity depth and depth of the planing step

area of the forward and rearward portion of the cavity
respectively;




-7; An exanple of the vessel designed in accordance wth the above has
a di stdi nguishing feature that the power required to supply the air filmis
only a small percentage of the power required to propel the craft. Wil st
the design flowrate of the air supply is related to t he seal i ng
arrangenments of the particular caviti'déérbn,.the design flow rate of the

‘air supply is such.that n .l tiplied, by the desj ' re SI-Talo
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resulting power emboingmeathevitmranextendrd Rlateer ed Power required to
propel the craft at its design speed in its design condition (where the

Del ivered Power is the power required to be delivered to the propul sion
device to propel FHgumeaft ks a aker (endeEhRad) . RlaRsséleWePhney | Bhird

accordance wi th t hguaRpMfediahay e td nast OE nexi &ded pldpés j he pressure of
the air in the cavity 1s such that"this pressure multiplied by the non-

wetted platform area of the cavity is equal to a significant
proportion of thedias gre Wwaipgiphddalhe cikidswbatést ypheal tgsudtsf from

order of 30%to 60% of. the design weight of the.craft. di :
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formed with a tramherese resistance trim, heave and the pressurised air
pressure and flow rate are all shown as a function of
ship forward speed;

Figure 9 is an underneath plan view of a’' hull
according to the fourth embodiment;

Figure 10 is a sectional elevation of a hull according
to the fourth embodiment; '

Figure 11A, 11B, 11C are cross-sectional views of the
hull of Figure 10 at lines A-A, B-B, C-C respectively;

Figure 12 is a side elevation of é form of the forward
portion of a hull which can be utilised in each of the
embodiments; and

Figures 13, 13B, 13C, 13D, 13E, 13F and 13G are cross

sections along lines A-A, B-B, C-C, D-D, E-E, F-F, G-G
of the forward portion shown at Figure 12.

Figure 14 is a schematic view of the stern of a vessel
according to another embodiment.

In all of the drawings the abbreviations CL mean Centreline
and SWL means Static Water Line. '




second step which reduces the depth of the cavity towards the forward end,
said.air being delivered to the cavity across the end face of the step
and froma plurality of openings on the |ower face of the step.
.Rreferably the majority of the air flowis.fromacross the end face of the
step. According to a preferred featordltite second step is formed by a plate
menber nmounted transversely across the cayity. The entry of air into the
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in a straf@RPRdoPOrEnept 15 ¥ seGeommadakest &henhicaY et el 4-he Tht war d
end of the fewwayd i pogthishandi dlsl yepareded ifidmehd ddconeigta-tiidh stance
o ; :
of 3%to 3 ’%O; gggpsagtb%ig%t%gfig%sle%%%p %%gﬁg%d boundary of the
' '~ cavity 14. The sides of the cavity 14 are defined by a
-narrow ribs 16 to each side of the hull of equal width or
gradually becoming wider as they extend from the stern to
the forward end of the cavity and forming - lateral
extensions of the forward portion. The wetted area of the
hull at design conditions is shown crosshatched at Figure
1.

Figures 34, 3B, 3C provide an indication of the
cross—-sectional configuration of the hull on the lines A-a,
B-B, C-C of Figure 2.

As shown in Figures 3B and 3C the upper surface of the
cavity 14 is substantially planar and as shown at Figures 2
and 3B and 3C the upper surface is inclined downwardly
towards the stern of the hull. The ribs which form the
sides of the cavity in the central portion extend to the
third portion aft of the cavity and can have a low positive
deadrise at the inner side of the rib. In addition, the
mid-portion of the third portion can be formed to have a

portion of positive deadrise to each side of the central
axis.

As a result of the configuration of the cavity and the
third portion of the hull, the air in the cavity is
maintained in the cavity and any loss of air is generally
controlled. Furthermore, the loss of air from the rear of
the cavity past the third portion is effected through
-channels 20 formed between the cavity and the stern and



“eraft aft of the forward perpendicul ar. The | ower portion of this forward

pl ani.ng sector of the hull is nade in the formof |ow deadrise Vee section.
I.f desired the plate can be angled and extended aft to a distance no nore
tshat half the length of the air caV|ty and provided with a sharp trailing
edge to ensure clean separation ddy- water- that should inpinge on it.
The deadrise angle of this plate na be equal to or ‘less than that at the
forward pl Sigeresepr ThiH idiuetsagenal vagiesy pfr ovedigest oavaidabd®e t he

air cavity f&rdi gherpRIracpoeeR8ht h2B%g Elihbhgf—ﬁon Pl gieel Rehelriee theat e
can be constructed in,an angl_ed, te% g form all g& g? to th stern
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as propellors or the 1like in the substantial portlon.
whereby they are not affected by the air flowing from the
cavity. The channels can if desired incorporate a flow
.controi in the form of vanes which can be used to vary the
cross—sectional area of the channels. In so doing some
control can be provided for the +trim and heel of the
vessel. |

The cavity 14 is pressurised from a pressure source (not
shown) accommodated within the vessel which is connected to
an outlet 17 provided in the upper wall of the cavity 14
towards its forward end. The outlet is associated with a
plate 18 which extends across the cavity in the region
below the outlet 17 intermediate of the depth of the
cavity. Air delivered from the outlet 17 is delivered into
the cavity from the rear edge of the plate 18.

Figures 5A and - 5B illustrate the proportions between the
depth Hl1 of the forward portion and rear portion of the air
cavity respectively compared to the depth H2-of_thé planing
step area of the rib portion 16. The reiationship between
these values in the forward portion of the cavity area ie'
such that the depth H1 of the air cavity in that region is
10% to 40% greater than the depth H2 of the planing step
area of the rib. Preferably in the forward region of the
cavity the ratio of Hl and H2 is generally less than 0.5

and can increase in the aft portion of the cavity -to be
more than 0.5.



-93- vary the cross-sectional area of the channels. The regul ation
of air flow can serve to provide a control for the trimand heel of the
vessel. According to a feature of an enbodi nent of the invention, the ribs
are of substantially constant width threughout their |ength. Alternatlvely
i n anot her enbodi ment the ribs may decrgase in width rearwardly of the
step. According to another preferred feature of thHe invention the
transverse dTheanrelheumnehlphebeMMBen ofthiehe floutwardi @onﬂmenwﬂ$<ms safch t he

step is S I he ,tr e ta n f
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Figure 1 is an underneath plan view qQ cording to the first
embodi nent ; FPBROER Blj 9fy iegssl é48e\¢>a?t ithe erdem@d dSordihd 49 « he

first enbodlnent Figures 3A, 3B and 3C are cross-sectional views of the

hul ! of Flguig 2dg%1regesthe p a%e % re%Pec&> eIééétended such that it

extends for a distance equal to up to half of the length of
the air cavity as shown at Figure 6.

In addition, according to a third embodiment as shown at
Figure 7 a plurality of air outlets may be provided in the
upper wall of the air cavity 14 and each may be associated
with a ventilating plate 18 at a spaéed intervals along the
cavity. |

Figure 8 illustrates the results of testing an example of
the embodiment shown at Figures 1, 2 and 3. The test model
was representative of a vessel of a length of 74 metres and
a displacement of 700 tonnes. The representations provide
an indication of the resistance values, degree of trim, the
degree of heave, the variation in air cavity pressure and
-variation-_of air supply or flow rate. In Figure 8A the
solid line indicates the resistance curve of a vessel of
corresponding configuration but not incorporating a cavity
while the broken 1line 4illustrates the relationship of

resistance and hull speed of the example of the
embodiment. '

Similarly, in relation to Figure 8B that figure illustrates
by the solid line the angle of trim of an ordinary vessel
of corresponding configuration to the example while the
broken line illustrates the angle of trim of the example of
the hull according to the embodiment.



Figures 4A, 4B, 4C, 4D, 4E, 4F, 4G and 4H illustrate a variety of profiles
for the enbodinent along line DD of Figure 2 and of Figure 10; Figures 5A

and 5B illustrate the relationship between the forward cavity depth and
_*depth of the planing step area of the forward and rearward portion of the
cavity respectively; -10- Figure- @4 s- an underneath plan view of a

second embodi nent having an extended plate; Figure 7 is an underneath
pl an vi eV\s:Lmﬁ.laalyt E‘ugmmmmjlmusﬂmtelg talesetamfatem'end'edlqa\ea esto¥i gure

8 graphi calhy i LLUSLHAl G g eYld S SivAllRlel (RS 1 30 Sxal) of the

first enbodi nent ere resistance tr| ressurlsed arr
pressure aﬁ@mpaﬁﬂdr&u@haM?QﬂWe%ﬁﬁimvkihziﬁhﬁunlnﬂenﬁlQﬂn[iﬁhﬁV%bEP%%%ed
Figure 9 igijggyunderneath plan view of a hull according to the fourth
enbodi nent; Figure 10 is a sectional elevation of a hull according to the
fourth enbodi nent; '

Figures 8D and ' 8E illustrate the variation in air cavity
pressure and air supply flow rate in a hull incorporating
the invention as a function of hull speed.

The fourth embodiment of the invention as shown at Figures
9, 10 and 11 has a high speed planing hull 111 which is
formed with a forward portion 112 which has a generally
conventional conflguratlon except that it incorporates a
low deadrise planing section in its lower portion and a
second portion 113 which incorpdrates a plurality of
longitudinally spaced cavities 114. The forwardmost cavity
114 is separated from the forward portion 112 by a first
step 115 which defines the forward boundary of the
forwardmost cavity 114. In’ addition, each of the
subsequent  cavities is formed with a forwardmost step 115
which each represents the termination of the upper surface
of the adjacent forwardmost cavity 114. 1In Figure 9 the
wetted area of the hull under design condition is shown as
crosshatched.

Figures 11A, B and C provide an indication of the
cross—sectional configuration of the hull on the lines A-a,
B-B and C-C of Figure 10.

The side of each cavity is defined by a narrow ribs 116 to
each side of the hull of equal with or gradually becoming
wider from the stern to the forward end of the cavity and'
which in each case forms lateral and longitudinal

extensions of the portion of the hull forward of the
respective step. '



Figure 11A, 11B, 11C are cross-sectional views of the hull of Figure 10 at
lines A-A B-B, C-Crespectively; Figure 12 is a side elevation of a form

of t.he forward portion of a hull which can be utilised in each of the

. enbodi nents; and Figures 13A, 13B, 13C, 13D, 13E, 13F and 13G are cross

sections along lines A-A, B-B, CGC~ i) ‘'E-E, F-F, GG of the forward
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second portion I3 which acco date the cavity forward portion
i s separ at ddmediAt ?kysé@&ﬁﬁﬁxﬁ??ontlgn%VeES§t§§e§5°ﬁhFEﬁ geepnes the

forward bowmdargtwidig tdwer Teyl t YThd 4cavitdes $14lesreof ihbereemheytdd apg
defined by adond channels 125 to enable air to flow between the
cavities. If desired each second channel may be provided
with regulating vanes or like elements which cah' be
adjusted to control the degree of flow through the second
channels 114. The adjustment of the regulating vanes or

the 1like can be effected manually or  automatically

12

according to the hull of the vessel and for the degree of

roll of the vessel.

The ribs which form the sides of the cavity in the central
portion can extend into the third portion aft of the cavity
and can have a low positive deadrise at the inner side. 1In
addition, the mid-portion of the third portion-is formed to
have a positive deadrise to each side of the central axis.

As a result of the configuration of the cavity and the
third portion of the hull, the air in the cavity is
maintained in the cavity and any loss of air is generally

controlled. Furthermore, the loss of air from the rear of.

the cavity past the third portion is permitted in a
controlled manner through channels 125 which are between
the cavity and the stern. ' '

The relationship between the forward portion 112 is such
that the ratio of distance L2 between the forward
perpendicular of the forwardmost extent of the waterline
which is marked FP and the forwardmost cavity step 115 to

the waterline length of the vessel Ll is between 0.03 and
0.35.




narrow ribs 16 to each side of the hull of equal width or gradually
becom ng wi der as they extend fromthe stern to the forward end of the
. gavisty and formng | ateral extensions of the forward portion. The
Wetted area of the hull at design conditions is shomn_crosshatched at

Fi gure 1. Figures 3A ovide an indication ‘of the
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If desired the delivery of air to each of the outlets 117
may be effected from a common  pressure source.
Alternatively the air may be delivered to each cavity from
an independent pressure source. This can improve the
performance of the embodiment in rough sea lconditions and
in certain 81tuatlons enables the air being delivered to
each cavity to vary, ‘which serves to optimise control of
the motion and attitude of the vessel according to sea
conditions by the varying the cavity air volume in each
cavity. In addition, the 'pressure maintained 4in each
cavity may vary from the air pressure in adjacent
cavities.

As shown at Figures 12 and 13 the forward planing portion
12 of the hull of each of the embodiments can be formed to
have a central rib 26, which extends to each side of the
central axis. The rib has a cross—-sectional profile which
is an extension of the profile of the hull to each side of
the rib, at any particular location along the rib however
the rib serves to project its profile outwardly from the
profile of the remainder of the hull. 1In addition, the rib

extends from a position forward of the water line B-B to
the step 15.

The function of the central rib is to shape the surface of
the water - in the region of the cavity and which forms the
lower wall of the cavity such that the there will be no



ehannel s 20 fornmed between the cavity and the stern and - 12 - "Figures
4A --4H illustrate a variety of profiles available for the third portion
along line D-D of Figure 2 where the third portion is fornmed of channels 20
Wwhi ch extend between the cavity and the stern. The presence of the channels
serves to control the loss of air frdthe cavity and ensures that a

rtion of the third portion is not in contact with air or air
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cavity 14 1s pressurise om a pressure sourc
wi thin theceB8&@ntahi ch is connected to an outlet 17 provided in the upper
wal | of the cavity 14 towards its forward end. The outlet is associ ated

wth.a In addition, if desired the rib can be formed as a support

member which is movable inwardly and outwardly with respect
to the hull accordlng to the operating characteristics and
water conditions. In addition or alternatlvely the member
may bé.resiliently supported from the hull to provide some
shock absorbing preparation. '

'In addition, the forward planing portion may be formed with
(not shown) a plurality of secondary ribs in the form of
fins or thin chines to each side of the central rib to
further control the flow of water past the forward most
portion to the second portion: '

One combined benefit of these features is to reduce the
vertical forces or heave exerted on the vessel 1n rough sea
condltlons.

If desired the plate of each of the embodiments may be
dispensed with and the upper surface of the cav1ty can be

- formed with stepped configuration where air is delivered
across the rear face of the step; The stépped upper wall
of the cavity incorporates the feature of the plate'of
previous embodiments as an integral feature of the hull.
Of course appropriate means must be provided to equalise
the distribution of air across the rear face of the step.

Air is delivered into the cavity in each of the embodiments
at a pressure such that the vertical force applied to the
interior of the cavity is roughly equal to 30% to 60% of




pl ate 18 which extends across the cavity in the region below the outlet 17

I nternmedi ate of the depth of the cavity. Air delivered fromthe outlet 17

is delivered into the cavity fromthe rear edge of the plate 18. Figures 5A
.and SB illustrate the proportions between the depth Hl of the forward

portion and rear portion of the air_cpyily respectively conpared to the

depth H2 of the planing step area of the rib portion 16. The relationship

bet ween thigp Valdiesigh N dEEGher VEF dtRervéssed! the sadityon|eshestouah that
the depth H1 of the J?r cag? [ o oot

ty in that region js 10%to 409 ea an
t he depthI%FY#tYr¥P¥N%ﬁiﬂﬁ.Eg%pc%Y%5Y0+stﬂg F$5.°E¢éfe? b#%ggﬂ %ﬁ% %grmard
regi on of tyiee cBvdpladde valumeobf Hthandesels generally less than 0.5 and
can increase in the aft portion of the cavity to be nore than 0.5. - 13
- The rel ationship between the forward portion 12 is such that the distance
L2 bet ween AdwmoxdiEpg 15tdeénothegrt embodimant aadsbpwphataFiguxei &¢ akdiet he:

forvard end,fledde JBIEKL! BR1PE PBELIBASEL F3rAiSa EgnPBECddikplatible.

wat erl i ne leng 1 of the vessel .[1s of the order of Q.05 and 0. 40,
The surface of the third portion is formed by several more
gsegments 230 which are pivotally supported from their
forward edge to be pivotable downwardly to  vary the
inclination of the surface of the third portion. The
segments 230 are spaced to provide one or more channels
which are in correspondence with one or more channels 220
in the third portion. The support for the segments (showh
schematically in Figure 14 at X) is resilient to provide
some shock absorbing properties. The resiliently
displacable segment serve to provide some stability against
vertical movement and reduce shock loadings on the third
portion in rough seas. |

It should be appreciated that the scope of the present
invention need not be limited to the particular scope of
the embodiment described above. In particular the
invention has application to multi hulled vessels where
each hull is formed with a cavity of the form described.



Lf desired the plate 18 may be extended such that it extends for a distance

equak to up to half of the length of the air cavity as shemn_aL__hgng_g____

In addition, according to a third enbodi ment as shown at Fi iure 7 a

plurality of air outlets nmay be provided in the upper wall mﬂ“ﬂ”m,lm

cavity 14 and each may be associated y#th a ventilating p
spaced intervals along the cavity. Figure 8 illustrates the re%u”tsso
testing anmﬁﬁﬂﬁﬂkiMﬂ dé®iring dine nineenniont aFe gas efollo@sand ‘3. The test
nodel was representative of a vessel of a length of 74 netres and a

di spl acenent of 700 tonnes. The representations provide an indication of
the resi'stdnce ValVRESeHpengf Righrspeeddoptering hekvesemheplaniagi on
in air cavi [RSTEPYF Bs .variation of air supply or flowrate. In Figure
8A the solf%MﬁPne |ﬂd|6§?%s the resistance curve of a vessel of :
correspondi ng configuration but not incorporating a cavity while the

broken line ildastrateirst hsortidntiossteq adf thesbowaana coaniigurss!

Haure 85 that Wy fitet SPEEeES BREERY pREEIoRE Ui Qngf'eaé% el mof
an ordlnary vessel of correspondlng configuration to the exanple while the
broken line illugdyatgs déeoddl gortidh! Pt 1He SXREP! £iPkt  portion
comprising a shallow cavity having a forward end
- defined by a step extending-across the hull at the
forward end of the second'part, a rib located to each

side of the hull for the length of the second poftion;

(c) a pressurised air source being provided in the
vessel and connected to the davity to deliver air
under pressure to the cavity through an outlet whereby
the air is distributed substantially evenly into the
cavity and in a manner which does not disturb the
surface of the water below the cavity; and

(d) a third portion aft of the cavity providing a seal
at the aft end of the cavity in the form of an aft
profiled surface formed with one or more channels
extending from the cavity to the stern to permit the
controlled flow of air from the cavity such that a
substantial portion of the third portion has nd
contact with the air flowing from the cavity.

2. A vessel as claimed at claim 1 wherein the forward
planing portion is formed with a central rib which extends
to each side of the central longitudinal axis and which
extends from a position in the region of or forward of the
waterline to the step or a positibn forward of the step.



the hull according to the enbodi nent. - 14 -'Sinilarly Fi gure 8C

illustrates the variation in heave for the vessel without the invention
(the solid line) as conpared with the vessel with the in

broken line). Figures 8D and 8E illustrate the variation i*ﬂ"l"ﬂﬂ&lﬂmuﬂluun
pressure and air supply flow rate im 20htl-l" i ncorporating tHe fnventtor® as
a function of hull speed. The fourth enbodi ment of the invention as shown
‘at Figures'3s, 1@ arkesisehas chrimedredchrini Agwvhereinthenpenafider 8fned
with a forwaed RFdr Budfdcahish hesea geReEFaL! yrepnvest i ggabradnyi gyEat i on

except that it incorporates a_low deadrjse planing _section in.ts_l r
portion amf9¥§ﬁﬁﬁﬁﬁﬁaﬁﬁtiEﬁpﬁi whF2h #ﬁ%or%ﬁigtegoa ﬁ?ﬁﬁaﬁ?gﬁ 8f ehe
| ongi t udi naddntrgihaeib cavd t tiee dides Tof thewaentpval tabipyedédti a sepprat ed

fromthe fg_rnv\?}ge &%éff{]ﬁl‘}f Ql;{ea%&ﬁst step 115 which defines the
n 0 e

forward boundary ofwardnost  cavity 114. In addition, each
of the subsequent cavities is forned with a forwardnost step 115 which

each represgnts tge J&ggbNati@NcPhihd8 HLPELasHM 83GRerein the depth of
the step varies along the length of the step.

5. A vessel as claimed at claim 4 wherein the -depth of
- the step varies in depth from a maximum depth at the steps
forward end and a minimum at the steps aft end.

6. A vessel as claimed at claim 4 wherein the step has
its maximum depth .at an intermediate position along its
length.

7. A rib as claimed at any one of claims 2, 3, 4, 5 or 6
wherein the deadrise of the central rib varies along its
length to be at its minimum at its aft end.

8. A vessel as claimed at any one of claims 2, 3, 4, 5, 6
or 7 wherein the central rib terminates forward of the step
wherein the profile of the hull between the end of the

central rib and the step is of substantially constant
profile.

9. A vessel as claimed at any one of claims 3 to 8

wherein the lower edges of the central rib extend beyond
the face of the step.

10. A vessel as claimed at any one of claims 2 to 8
wherein the central rib is fbrmed as a member, separately
supported from the hull and which is movable from the hull

to vary the degree of protrusion of the central rib from
the hull.
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of the adjacent forwardnost cavity 114: -In Figure 9 the wetted area of the
hul | ~under design condition is shown as crosshatched. Fifures TiA—B——

and.. C provide an indication of the crpss-sectional tﬂﬂﬂ" |
« the hull on the lines A-A B-B and C-C.of Figure 10. The JL ,ﬂ
cavity is defined by a narrow ribs 11%ltDp. each- si de of the*hugl ndnef 5
with or gradually becomng wider fromthe stern to the forward end of the
cavity and M ctt yspsehds clabmed ghgclajimilf g whepadn thagi caatral

extensi ons riftf id hesiDidnoly Shppdheedhfkdbm tReVEaY1Of the respective

st ep. - 15 - The upper walls of each cavity 114 are substantially
pl anar but as shown in Figure 9 are inclined downwardly towards the stern
of the hul 12pherfebiesdml rapscldimed ateanpspretofethavprgcedingnelaims t he

|1 |ty 2k S | h of. _.th LRS. .. s.Lhi
gggﬁﬁsm?mre |eatéglq,{y 1ﬁgér/: offbfﬁlgé féiééllggléésgpg%(ggg%f f'?ne g?g%égf‘ Y’ﬁEh 3
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125 to enalhs sdivhich 0 i FEQIrédand placed to control water f£low

' past the forward planing portion such that the water flow

over the forward planing portion past the secondary ribs is
substantially axial. ' .

13. A vessel as claimed at any one of the preceding claims
wherein the substantial portion of the third portion is
profiled to have one or more regions of positive deadrise.

14. A vessel as claimed at any one of claims 1 to 11
wherein the third portion is profiled to have a negative
deadrise such that the substantial portion of the third
‘portion is located to either side of the central axis and
wherein the one or more channels are proVided along the
centre of said third portion.

15. A vessel as claimed at any one of the preceding
claims wherein the ribs extend for the length of the second
~'portion to each side of the cavity to and for at least a
portion of the third portion. ' |

16. A vessel as claimed at any one of the preceding claims
wherein the substantial portion of the third portion is
profiled to accommodate propulsive units for said vessel.

17. A vessel as claimed at any one of claims 1 to 16
wherein the face of the third portion is inclined
downwardly from the second portion to the stern. '



cavities. |If desired each second channel may.be provided with regul ating
vanes or |ike elenments which can be adjusted to control“the degree of flow
threugh the second channels 114. The adj ustnent of t(TﬂIII ﬂuum"um] ﬂ es
or the like can be effected manually or aut omat i ﬂ E NO
the hull of the vessel and for the Ue&# &e of roll of the VesSel! The %ibs
which formthe sides of the cavity.in the centr ortion c extend into
the third BBriidnVERESH dhe BMIed ShAaPIRRE L1 PIRRSTIRE GLAHPS e at
the inner wheeeihn thddivppey, wald rofl-yios tcaonitgf ideindlinedaddwmmardlyor ned
to have a an%#ivegﬁpadris to each side of the central axis. As a result

of the confi %ﬁsﬁﬁf ‘cavity and the third portion of the hull, the
air inthe cavity is maintained in the cavity and any loss of air is

generally ggntrag| lv%%('fel R LGRS 3 of haehé%%?e %t ale Lﬁé‘&é&‘fm%eéia gt he
cavity past the third portion 1s permtptt In a contr ed. manner through
channel s 1¥begeiidh the saaankParicleamig yEored Heleh erd. RHerakityi odghip

bet ween t he ohefividd ik lly Wpaddd shéllsw Cdativies Where éaéhOca®itydistance

L2 betvvee\%ﬁft.he f.orwar %gréﬁndlcﬁtrllar of the forwardnost t ent gf {:‘.he '

wat er i ne SREARS% Bk RERHRG FIARTNDSIC BAVFTEP%E 918U D Rhe

wat erl i ne Léesgtiorofarndendesssl d Irils betatwed o OSacindside of the hull,
pressurised air source being provided in the vessel and

connected to the cavities to deliver air under pressure to
each of the cavities through an outlet.

20. _A vessel as claimed at claim 19 wherein the air source
to each cavity is. independent of the air source to the
other cavities. '

21. A vessel as claimed at claim 19 or 20 wherein by the
air pressure maintained in each cavity varies from the air
pressure in the other cavities. |

22. A vessel as claimed at any one of claims 19, 20 or 21
wherein the air pressure in the cavities is capable of
being varied. '

23. A vessel as claimed at any one of claims 19, 20,' 21
or 22 where the cavities communicate with adjacent cavities
through passageways.

24. A vessel - as claimed at claim 23 wherein the
passageways are associated with regulation means to
regulate the degree of communication.




Q. 35. - 16 - BEach cavity 114 is pressurised froma pressure source (not
shown) accommodated within the vessel which is connected to an outlet 117 ~
provided in the upper wall of each cavity 114 towards it ch
LOutlet 117 is associated with a plate 118 which ext eﬁmmmmlﬁmullm
cavity in the region below the outlet281% internedi ate of “the dept®n 6f the
cavity. Air delivered fromthe outlet 117 is delivered into the cavity 114
across the '2®8ar elgevessele piat e¢laised f agesicledm h@4del whereisf aitthe o
each of theré’ﬁﬁ.lls{:i?ﬁ“ BRY¥s hs ggfn ¢oh9ed fb?gma %ont%fm?ﬂean%r%%sure

source. Alternative g the arr may elivered each cavity from an
“i ndependent COREEQIur Ehesoubegree Thiof c&PMUMCRFd-OMhe fFdNFnceE®Hd t he

enbodi ment dpa_séagaha?ga AN Aicdodandied wilt he @isipRidt sS idfudulanmotiidy fudihe
air being deliyvered to each.cayity to ry, which serves to optim se
control of ?ﬁehﬁiiiﬁﬁeﬁ R @édoF vessel according to sea
conditions by the varying the cavity air volune in each cavity. I n

addi ti on, ge pressure. maintai.ne i,Lnh _each cavt na) v.ar fyom the
air pressu? . ié vegaf&cgﬁtc aiméd at anyone of ‘the pﬁécedlna/ glalms
wherein the forward end of the upper surface of the cavity

is formed with a transverse second step which reduces the
depth of the cavity toward the forward end, said air being
delivered to the cavity across the end face of the step and
from a plurality of openings in the lower face of the step.

27. A vessel as claimed at claim 26 wherein a majority of
air flow is from across the end face of the step.

28. A vessel as claimed at any one of claims 26 or 27
wherein the second step is formed by a plate member mounted
transversely across the cavity. |

29. A vessel as claimed at claim 28 wherein the length of
~the second step is between 3% to 35% of the static:
waterline length of the vessel.

30. A vessel as claimed at any one of the preceding claims
wherein the ratio of air cavity volume to static displaced
volume of the vessel is between 0.05 to 0.2.

31. A vessel as claimed at any one of claims 26, 27, 28
or 29 wherein the upper face of the cavity is formed with a
plurality of longitudinally spaced second steps and air is
delivered from the end face and lower face of each second
step.



cavities. As shown at Figures 12 and 13 the forward planing portion 12 of
the hull of each of the enbodi nents can be forned to have a central rib 26,
whi'ch extends to each side of the central axis. The rib h

.Cross-sectional profile which is an extension of the prof Hmmmlnl"""m,”mo
each side of the rib, at any particul 24 tocation along the*rib Howdves the
rib serves to project its profile outwardly fromthe profile of the:

remai nder 032 ¢ heAhuessel| asagdpimed, athanyi gnexeéntibef PsRcadpng; cilgims
forward of yloraeh erchénerBtBot OokhetfbelepgthTBE tHBCHREBr2inkhS £CeMer al
ribis to shape the surface of  the matea I N the regi on_of tgaﬁc vity and
whi ch for nstQFRATSREaDANE BPTEARNC kPt FheucWaEREL 1PRe LRBEEDL, PE p&

- 17 - col l'vvasseDfishaf Bhef eedeandfwbeosbyot beddntegrity of the cavity is
mai nt ai ned. The rib reduces in deadri-se rearwardly al ong the

hul | . If desired the rib can termnate before the step in which case
the profil e3®f thevesbélbaswedaimed etnanyl onebofintthet ppeceddngs claims

substanti alyye O3t #RE  air is delivered into the second portion at a
pressure such that the vertical force applied to the
interior of the cavity is roughly equal to 30% to 60% of
the design weight of the vessel. o ‘

34. A vessel as claimed at any one of the preceding claims
wherein the surface of the third portion to each side of
the one or more channels is profiled to provide a stable
‘planing surface whiqh is to be in constant contact with the
water.

35. A vessel as claimed at any one of the preceding claims
wherein the one or more channels are provided with a
regulation means adapted to vary the cross—sectional area
of the one or more channels.

36. A vessel as claimed at any one of the preceding claims
wherein at least the rear part of the third portion is
displaceable vertically to vary the inclination of the rear
portion of the third portion.

37. A vessel as claimed at claim 36 wherein the rear part
is resiliently supported.

38. A vessel as claimed at claim 36 or 37 wherein the rear
part 1is formed with one or more channels which are in

correspondence with the one or more channels in the third
portion.



Ln addition, if desired the rib can be forned as a suppo;;cggﬂbeP/Wﬁich
novapl e i nwardly and outwardly with respect to the hull ordin Wﬂ&«@“
oper.ating characteristics and water conditions. In addition \\\\\i\\\“\\ ph
.a&lternatively the nenber may be resiliently supported frongN& \ 0 :
provi de sone shock absorbing preparat2®n- In addition, the or war d pl ani ng
portion may be formed with (not. shown) a plurality of secondary ribs in the
formof fiB9.or X hiesssi s chabned &% RNHfORAOE cHRe APTEFediRIf GiENER

control the fd Qi Pf vk errpist b€ fOF Wasabseaht PRILY ONcoAstart Sendath
portion. One compi ned benefit_of these features is to reduce the vertical

forces or HOHRANEIR(Y edERPLE hEeRSERel in rough sea conditions. If desired
the plate of each of the enbodi nents may be di spensed with and the upper

surface of the cavity can, be forned w p nLi gqu k eaair is
del i ver ed é%fbssq%héy?%%?lfﬁiec ?l?ﬁénége%£§ $ﬁg §?e%%gdéié%%grwh§élﬁgof
the cavitwhemsin poiateibstdecréaseur énof widbhpl nearwargiyyi fysm the
enbodinents(5 an integral feature of the hull. O course appropriate nmeans
must be provided to equalise the distribution of air across the rear face
of the step. Air is delivered into the cavity in each of the enbodi nents at
a pressure guch Ahpést8t ¥8rtilaahefioateafppbhedofothbepreceding claims

wherein the transverse distance between the chines of the
hull in the region of the step is at most equal to the
transverse distance between the chines of the hull
amidships. '

42. A vessel as claimed at any one of the preceding claims
wherein the ratio of the distance  between the forward
perpendicular of the forwardmost extent of the water line
and the step to the water line length ‘of the vessel is
between 0.03 and 0.35. '

43. A vessel as claimed at any one of the preceding claims
wherein the vessel comprises a mono-hulled vessel.

44, A vessel as claimed at any one of claims 1 to 42
wherein the vessel comprises a multi-hulled vessel.

45. A vessel substantially as herein described with
reference to the accompanying drawings.



interior of the cavity is roughly equal to 30%to 60% of -18- the design
wei ght of. the vessel. In addition, the total cavity volune of the cavity is
of the order of 5% to 20% of the displaced volune of the vessel. According
t o anot her enbodi ment as shown at Figure 14 the surface of the third
portion is forned to be displacable. The surface of the third portion is
fornmed by several nore segments 230 which are pivotally supported from
their forward edge to be pivotable downwardly to vary the inclination of
the surface of the third portionl 91he segnments 230 are spaced to
provi de one or nore channel s which are'in correspondence with one or nore
channels 220 in the third portion: The support for the segnents (shown
schematically in Figure 14 at X) is resilient to provide sonme  shock

absor bi ng properties. The = resiliently displacable segnment serve to
provi de sone stability agiénst vertical novenent and reduce shock | oadi ngs
on the third porirtomrtr—Toddjh—seas—1T

Snoth appreg ated that tgF scope
of the presenfERAreRQA-RROGROTROCTTIIITee-ba L NE %c;yp of
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the enbodi ment described above.  In particular = the invention has

application to multi hulled vessels where each hull is fornmed with a cavity
of tshe form descri bed. - 19 - THE CLAIMS defining the invention are as
fol F'ows: - 1. A vessel having high-speed planing or sem-planing hul

conprising; (a) a first portion |ocated at the bow and configured to
provide a forward planing portion; (b) a second portion aft of the
first portion conprising a shal Ig\yiavi ty having a forward end defi ned by
a step extending across the hull at¥the forward end of the second part, a
rib | ocated to each side of the hull for the length of the second portion;
(c) a pressurised air source being provided in the vessel and

connect ed eliver air e cavity

t hrough anjoutl et whereby thefair is distrifbuted substantially evenly into
the cavityfand in a manner whijch does not isturb the surfacefjof the water
‘bel ow the Qavity; and (d) a tfird portion &t of the cavity pfoviding a
seal




at the aft end of the cavity in the formof an-aft profiled surface forned
with one or nore channels extending fromthe cavity to the stern to permt
the.controlled flow of air fromthe cavity such that a substantial portion
. of the third portion has no contact with-the air flowing fromthe cavity.

2. A vessel as clainmed at claim1l wherein the forward planing portion
is formed with a central rib whi extends to each side of the central
| ongi tudi nal axis and whi ch exté€ froma position in the region of or

forward of the waterline to the step or a position forward of the step.
-20- "3. A vessel as clained at claim2 wherein-the profile of the | ower
surface of the central rib is generally of corresponding- profile

to the hull to each side of the central rib and the sides of the

- central rib present a step in the profile of the hull. 4. A vessel as
claimed at claim3 wherein the depth of the step varies along the |ength of
the step. 5. A vessel as clained at, claim4 erein the depth of the

step varies in depth froma gé??jﬁp( / t he steps
H

H;“

2

>y




forward end and a mninumat the steps aft end. 6. A vessel as clainmed at
claim4 wherein the step has its maxinum depth at an intermediate
posi tion along its length. 7. Arib as clained at any one of clainms 2, 3,
4. 5*or 6 wherein the deadrise of the central rib varies along its length
to-be at its mninumat its aft end. 8. A vessel .as clainmed at any one of
claims 2, 3, 4, 5 6 or 7 wherein the central ribterm nates forward of the
step wherein the profile of the hullqﬁetween the end of the central rib:
and the step is of substantially constant profile. 9. A vessel as
clained at any one of <clains 3 to 8 wherein the I|ower edges of
the central rib extend beyond the face of the step. 10. A vessel as clained
at any one of clains 2 to 8 wherein the central rib is formed as a nenber,
separately supported fromthe hull and which is novable fromthe hull to
vary the degree of protrusion of the ceTgraI rib fromthe hull.- - 21 -

{'_8 \gn
B S =,




11. A vessel as clainmed at claim10 wherein the _central ribis
resiliently supported fromthe hull. 12. A vessel as clainmed at any one of
the preceding clains wherein the

with- a plurality of

secondary

forward planing portion is forned
ribs to each side of the central axis

whi ch are configured and-placed to contrt?l_ ter flow past the forward:-
er

pl ani ng portion such that the water flow

past the secondary rib

third portion is profi
14. A vessel as cl &
portion is profiled to
portion of the thigg

and wherein t he ﬂ
said third porgion; 1

preceding clai @ P

portion to each, side
third portioh. $16. 3¢9
wherein the sukstanti
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is substantially axial. 13. A vessel as clained at
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profiled to accommodat e propul sive units for said vessel. 17. A vessel

as clained at any one of clains 1 to 16 wherein the face of the
third portion S i nclined downwardly fromthe second portion to the
*stern. - 22 - 18. A vessel as clainmed at any one of the preceding
clainms wherein the upper wall of the cavity is inclined dowmwardly towards
the stern. ,19. A vessel as clained i,n any one -of the preceding clains
wherein the second portion is formed with-a plurality of |ongitudinally
spaced shal |l ow cavities where each cavity is defined by a step extending
transversely across the hull at its forward end and a rib | ocated to each

side of the hull, pressurised air source being provided in the vessel and
connected.to the cavities to delivey under pressure to each of the
cavities through an outlet. 20. A el as clained at claim19 wherein

the air source to each cavity is independent of the air source'toLihe ot her
cavities. 21. A vessel as clained atuilain119 or 20 wherein by t ,air
£
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pressure in the other cavities. 22. A vessel as clainmed at any one of
clainms 19, 20 or 21 wherein the air pressure in the .cavities is capable of
bei ng varied. 23. A vessel as clained at any one of claims 19, 20, 21 or 22
»Wiere the cavities comunicate with adj acent cavities through passageways.
24. A vessel as claimed at claim 23 wherein t he passageways
are associated. with regulation 'to regul ate the degree of
communi cat i on. -23- 25. A vessel ""as clainmed. at claim 24

wherein the regulation neans is controlled by a control neans to control
t he degree of conmmuni cati on t hr ough sai d passageways in
accordance with aspectsPNf hull notion such asjhull- speed, pitch and roll.
26. A vessel as cl ai nmefl anyone of the precge¢ding clains wherein the
forward end of the uppef sU\face of the cavitylis fornmed with a transverse
. second step which reducgs .t depth of the cavilty toward the forward end,
said air being delivyerefl tot caV|ty across {he eﬁd face of the step and
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froma plurality -of openings in the |ower. face of the step. 27. A vessel as
. clainmed at claim26 wherein a majority of .air flowis fromacross the end
face-of the step. 28. A vessel as clainmed at any one of claims 26 or 27
mherein the second step is formed by a plate nmenber nounted transversely
across the cavity. 29. A vessel as clained at claim28 wherein the length"
of the second step is betmeeniyggb to 35% of the static waterline

| ength of the vessel. 30. A vessel claimed at any one of the preceding
.clainms wherein the ratio of air cavity volume to static displaced vol unme of
the vessel is b awen 0.05 to 0. 2. SLl vessel as clained at y one of
clains 26, 27, €8 or 29 wherein the us&é
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vessel is of the order of 0.05 to 0.40. 33. A vessel as clained at any one
of the preceding clains wherein the air is delivered into the second

pord i'on at a pressure such that the vertical force applied to the
fnterior of the cavity is roughly equal to 30% to 60% of the design

wei ght of the vessel. 34. A vessel as clairmed at any one of the preceding
clains wherein the surface of theﬂzgjrd portion to each side of the one or
nore channels is profiled to provi a stable planing surface which is to
be in constant contact with the water. 35. A vessel as clained at any one
of the preceding clains wherein the one or nore channels are provided wth
a regul ati on neans adapted to vary the cross-sectional area of the one or
nore channels. 36. A vessel as clained at any one of the preceding clains
wherein at |east the rear part of the third portion is displaceable
vertically to vary the inclination of the rear portion of the third
portion. 37. A vessel as clained at claim36 wherein the rear part is
resiliently supported. 38. A vessel as clained at claim36 or 37 wherein
the rear part g TNl @, or nore channels which are in AN
correspondenchNi th the one or noN channels in the third -




portioh[ - 25 - 39. A vessel as clained at any one of the preceding
clains wherein the ribs are of substantially constant

t hroyghout their |length. 40. A vessel as clained at ‘ms 1
19%38 wherein the ribs decrease in width-rearwardly f A
vessel as clained at any one of the pre2&ding clai mg wherejf the tran: /er se
di stance between the chines of the hull in t he r egi onPBEAHe §t&

nmost equal to the transverse di stance between - the chi nes of t he
hul | ami dships. 42. A vessel as clainﬁg gfkadhy on ohis ced| ai ns
wherein the ratio of the distance etween thej. H cular
of the forwardnost extent of the water line and th st i ne
| ength of the vessel is between 0.03 and 0.35. 43. = A vessel as- clalned at

f [ | ai wh th I noNo
Vebsal: as. 5 GREGE v Ehd RaMTEbEn] 'BReNIS" ofal Remirolfpingy hull"

comprising;

' (a) a first portion (12) located at the bow and
- configured to provide a forward planing portion;

(b) a second portion (13) aft of the first portion
comprising a shallow cavity (14) having a forward end
defined by a step (15) extending across the hull at
the forward end of the second part, a rib (16) located
to each side of the hull for the length of the second
portlon, |

(c) a pressurised air source provided in the vessel
and connected to the caVity'(14) to deliver air under
pressure to the cavity through an outlet (17) whereby
the air is distributed substantially evenly into the
cavity and 'in a manner which does not disturb the
surface of the water below the cavity (14); and

(d) a third portion aft of the cavity (14) providing a
seal at the aft end of the cavity in the form of an
aft profiled surface formed with one or more channels
(20) extending from the cavity (14) to the stern to
permit the controlled flow of air from the cavity (14)
such that a substantial portion of the third portion
has no contact with the air flowing from the cavity.



“wherein the vessel conprises a multi-hulled vessel. 45. A vessel _
suybstantially as herein described wth reference to the acconpanying

dr awi ngs.
araw ng REPLACEMENT SHEET ”

-26-

Abstract

“Vessel Having a High-Speed Planing or Semi-Planing Hull”

A vessel having a high-speed planing or semi-planing hull comprising;

a) ard plani ortion located at the bc_: :

5 (b) a shallow cavity aft of the forward planing portion, defined by a step (15)
e__xtending across the hull and a rib (16) located to each side of the hull for the

length of the shallow cavity;

(c) an air source to deliver pressurised air into the cavity evenly and ih a manner
which does not disturb the s_urface of the water below the cavity (14); and

10 (d) a profiled surface aft of the cavity (14) which provides a seal, said profiled

oetcee from the cavi 0

permit the controlled flow of air from the cavity (14) such that a substantial

portion of the profiled surface has no contact with the air flowing from the cavity.

Fig.2




