2220389 PLANI NG CATAMARAN VESSEL BACKGROUND OF THE | NVENTI ON The present
invention relates generally to catamaran- 5 |ike.vessels in which a
superstructure or platformis 'supported on a pair of hulls, and is -
particularly directed to a vessel designed to plane gn tﬁ \AaBe urface. at
speed. Vessels capabl e of planing on the watersurfac&ar‘ e@lﬁt reach
hi gh speeds in view of the fact that the vessel is 10 lifted up out- of
the water to reduce skin friction and wave- 4ppki ng drag. In sone boats,

| eg-type retractable hydrofoils are enployed at the front end of the boat
to lift it up out of the water at speed. O her designs enploy ski-Ilike
structures. However, these vessels have hulls which rest in 15 the

wat er at prepl aning speeds and are therefore subject to relatively high
drag at such speed. A wave naking "drag hunp occurs as such vessels start

to lift out of the water, with mmgv*&s%ern dr oppi ng, and
increased power will be required to achieve planing speeds. 20 In
cuper ot r uot uEACEGRGUNR OF Br HiEzal o 200 e 00 Buoyant hulls to
support the supersThectpresend ihventiziwelidices\edenérakly Stoh sathmacan-e
orese S LY ydbire PR hnbl 0 iVeacdile GEUBRERop s
Thi s producesupporteddontabpal ryofThaldisuctand is prstiewliacdyt hdirected
waterline at gy Jé@éeftdébfﬁﬁeahéo%da!?@ ¥n ¥hd W?atéfét‘ifvface%ﬁegﬁé%.
on the boat | oad. Al t hou not specifically designed for _this plrpose,
the vessel descri HERPSR1S ??3??%?5°fe%élaé¥l-@& i%‘%/&ﬂﬂm%t%?sﬁﬁ'ﬂ?'ﬁgaéﬁ phie
|l ower  hul | s {d ANG@H¥h Giigh speeds in view of the fact that the vessel is
10 lifted up out of the water to reduce skin friction and wvave-
making drag. In some boats, leg-type retractable hydrofoils
are employed at the front end of the boat to lift it up out
-of the water at speed. Other designs employ ski-like
- structures., However,;, these vessels have hulls which rest in
15 the water at preplaning speeds and are therefore subject to
relatively high drag at such speed. A wave making "drag
hump” occurs as such vessels start to lift out of the water,
with the bow rising and the stern dropping, = and increased
- power will be required to achieve planing speeds.
20 In catamaran-like vessels having twin hulls supporting
a platform or superstructure, it is known to utilize
submerged, buoyant hulls to support the superstructure on
struts above the waterline. Such a structure is described in
my U.S. Patent No. 3,866,557. This structure employs
25 rectangular shape hulls for supporting the boat platform.
This produces increased stability. The structure is designed
so that the waterline at rest lies at about the mid-point of
the struts, 'dependent on the boat 1load. Although not
'specifically designed for this purpose, the vessel described
30 in this reference is capable of planing on the lower hulls
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-2- at high speed with sufficient power. However, this structure is not
partd cul.arly efficient for planing purposes, and has to |lift a substanti al
di stafice out of the water to plane. It is an object of the present
invention to provide a catanaran-li ke vessel which is capable of planing on
the water surface at speed. According to thgypresent invention there is
provi ded a catamaran vessel, ccuprising: a pair of spaced, parall el

el ongat ed pontoons; at |east one strut extending upwardly from each of the
pont oons; each strut having a stream ined nose region and having a width

| ess than thatatohidthepedd &6 e Gueitient; poves D ebRévar;t thie stfiRtutedsonosai d
struts for riding above the waterline; and, each pontoon having a | ower
pl‘ani ng sur f agartbeulakriyiefdicienthfompl arirgupiposes, asgdes tmdifhaa p chi nes
at its inner and outer side edges, the cross-sectional w dth of the pontoon
varyi ng al ong ssbstaddal ptistande put dfetighwaney Hot blangi. dest poi nt of the
cross-section being below the top of the pontoon, at |east _a substanti al
part of the pontobh isyamgboieco @it the phessnt Hovepkion thcPxwddea js at rest in
t he water and the pontoon pl ani ‘%Fi?n the water surface with the majority of

t he pontoon | f@ﬁ@‘%ﬁv%@%ﬁﬁlg e iy rapplls, pHtRIGRINHOR Hiv Wokr el

travels at speed_in the water. The struts have stream ined forward regions
and are thi nn@ﬂ#ﬂ%#t@%ﬁtaehed pont oons, whi ch may provide nost of the

buoyancy According to the present invention there is provided a catamaran

vessel, comprising:
At a pair of spaced, parallel elongated pontoons;
at least one strut extending upwardly from each of the
pontoons;
each strut having a streamlined nose region and having a width
less than that of the attached pontoon;
a superstructure supported on said struts for riding above the
" waterline; and,
each pontoon having a lower planing surface for planing on the
water surface at speed and sharp chines at its inner and outer side
edges, the cross-sectional width of the pontoon varying along at
least part of its héight with the widest point of the cross—séc;tion
being below the top of the pontoon, at least a substantial part of
the pontoon lying below the waterline when the vessel is at rest in
the water and the pontoon planing on the water surface with the
majority of the pontoon lying above the waterline on the pontoon -
when the vessel travels at speed in the water.
The struts have streamlined forward regions and are thinner

than the attached pontoons, which may provide most of the buoyancy



3 for lifting the platformor superstructure out of the water. The pontgon
buoyancy is preferably designed such that at rest under fully.loaded < &
conditions the water line will lie at or close to the top of the pontooms, -
so that nost of the strut will be out of the water. However, "the water |ine
may be slightly above or below this pgint, and at high Ioads par,t of the
struts may al so be subnerged. 4 Because the pontoons are close to the
wat er surface at all times, there will be less vertical distance to lift

t he vessel out of the water to plane and thus |ess resistance to planing.
Pr ef er abfor, 1iftisgptied poatfdmmver aupéxiitiucalreudud ofhtleewhteins e strut.
width. The thin surface-piercing struts will reduce drag at preplaning _
speeds, podoas hubganss $el preffesblyndesigeed  suchetHabwat restinindgrsur f aces and
edge chines will raise the pontoons out of the water to plane on the water
sur f ace. fullifeldadag, conditiansy they water dune ydafd obiss at kir clese ho deruts, and
hei ght of the superstructure above the pontoons will reduce the vertical
accel er a¥0AL | theaoupoREe Bopthaat mgst ofcEharstirat wadl bex emt (Aft bhe The pl ani ng
surface is preferably neral ly V-shaped, and ma be asynnetrlcal The
sur f ace YWt&Fer d¥5ve %"e YRty 1inge Mayy s%ﬁ’atlyaﬁb%‘fﬁ BSaFﬁ}OHe i se angl e,

and the |nboard d a.d an refer I an. t he out board
deadri s&P3Ry o%o&i%‘r?g gt S‘X?pé'ﬁ ?HF'F range from

10 degrees to 90 degrees whi | e the out board

.
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deadri se angl'e preferably lies in the range from 10 degrees 20 to 25
degrees. The upper surface of each pontoon may be V-shaped or rounded, and
may e either symmetrical or unsymmetrical about the line of attachment
to the respective strut. Preferably, the pontoons each have downwardly
curved lips at 25 their outer edges, and may have simlar lips at their
i nner edges, for inproved lift and reduced drag. The pontoon shapes are
designed for reduced wetted surface area, and thus reduced drag, at

| ow, preplaning speeds, while increasing efficiency at planing speeds due
to 30 the varying cross-sectional wdth. [LANGAPA. O] 5 BRI EF
DESCRI PTI ON OF THE DRAW NGS The present invention will be better
understood fromthe = following detailed description of sone

preferred embodi medegoisd Noer Vﬁvmw&st@#encwseoebuméleatwBuishscé at
acconpanying draw ngs, 1n ref erencgﬁay as;a S reter
|

parts, and |nﬂﬂﬁtﬂim¢#(nu§beQF W%ﬁ%i?#ckﬁ%ﬁéW%fF 5?“%?t§3|%;§t the
snmal | boat i ng@dsEIrtoutd dﬁetwé ard e ceéeumiw &id Uth us cles ovesi s€ahseato
sectional view.ta en on the I} ure 1 ure 3.1s a_fropt
end view of tR* 9eof Fi gur Q.ﬁééﬁﬁé |Epék?9%ﬁth%$ ¥ ﬁptﬁomfﬁﬁug
an alterSati whyeet dcdmesd tdie utstarutarngisdeng ; Thegurthin surfaceepievoihg
view simlar dg.fd 041 Teduce drag at preplaning speeds, and as the
vessel speed increases, the lower planing surfaces and edge
chines will raise the pontoons out of the water to plane on
the water surface. The long, relatively narrow pontoons,
10 thin struts, and height of the superstructure above the
pontoons will reduce the vertical acceleration in waves when
planing, increasing boat stability.
The planing surface is preferably generally V-shaped,
and may be asymmetrical. The surface preferably has an
15 inboard and an outboard deadrise angle, and the inboard
deadrise angle is preferably greater than the outboard
deadrise angle. The inboard deadrise angle is preferably in
the range from 10 degrees to 90 degrees, while the outboard
deadrise angle preferably lies in the range from 10 degrees
20 to 25 degrees. |
The upper surface of each pontoon may be V-shaped or
% rounded, and may be either symmetrical or unsymmetrical
about the line of attachment to the respective strut.
Preferably, the pontoons each have downwardly curved lips at
25 their outer edges, and may have similar lips at their inner
edges, for improved lift and reduced drag. .
The pontoon shapes are designed for reduced wetted
- surface area, and thus reduced drag, at 1low, preplaning
speeds, while increasing efficiency at planing speeds due to
30 the varying cross-sectional width,
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show ng

wi ng-a dual strut configuration, Figure 6 is a side elevation _
W ng a stepped pontoon; Figure 7 is an underside view of the
of Figure 6; 20 Figure 8 is an enlarged sectional .vie
n the line 8-8 of Figure 1; Figure 9 is a simlar sectional view

an inclined strut and an alternatlve pontoon shape; Figure 10 is a.
sectional view showi ng another 2% alternativeé pontoon shape and

di bl e hydrofoil; Figure 11 is-an underside view of the structure of
0; and Figures 12 to 15 are sectional views simlar to Figure 8

further alternative pontoon configurations. [LANGAPA. O 1] 6

DESCRI PTI ON OF THE PREFERRED EMBODI MENTS Figures 1 to 3 and 8 of the
show a catamaran- |ike vessel 10 according to a first enbodi nent
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[LANGAPA

N OF HE SSRawEREgOW in the drawings is a 5

JERQLY :
ower driven p easure boat., However, _this invention can be applled

i ze be f BreseRerinvention gnill beobetter opnderstred nfrom
lthei JESNRANS ucdbséiré@asaéscbpptfen COfTEEBma! bgabiee&ed

boa d be_appl | ed b |
smbp Rt o Aot FanrcotEkaR 17, EPRIPBRLALBIWISH SOR or

acoompanyting atddawinigs, in  which like reference numerals
reter to like parts, and in which: - .

Figure 1 is a side elevation view of a typical small
boat incorporating the planing catamaran structure;

Figure 2 is a sectional view taken on the line 2-2 of'
Figure 1; : : '

Figure 3 is a front end view of- the boat -of Figure 1;

Figure 4 1is a front end view showing ‘an alternative
pontoon and strut arrangement;

Figure 5 1is a sectional view similar to Figure 2,
showxng a dual strut configuration;

Figure 6 1is a side elevation view showing a stepped

pontoon} .
Figure 7 is an underside view of the pontoon of Figure
65

Figure 8 1is an enlatged sectional view taken on the
line 8-8 of Figure 1; .

Figure 9 is a similar sectional view showing an
inclined strut and an alternative pontoon shape;

Figure 10 is a similar sectional view showing another
alternative pontoon shape and an extendible hydrofoil;

Figure 11 is an underside view of the structure of
Figure 10; and '

Figures 12 to 15 are sectional views similar to Figure

8 showing further alternative pontoon configurations.
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one _strut 14 extending upwardly from it, and a superstructure
or pliatform 16 supported on the struts. Al though only one strut is shown
extending along the length 15 of each pontoon in the enbodi nent of
Figures 1 to 3, ‘two or nore struts 50 may be used as shown in the

nodi fication of Figure 5. As shown in Figure 3, the pontoons 12 are

subnerged bel ow the waterline 18 when the vessgl is at rest in the 20
water while the superstructure 16 is raised up out of the water.  The
pontoons are buoyant nmenbers of a suitable lightweight material such
as netal, wod, plastics or fiberglass, or conbinations of these

materials, and they may be hollow as shown or filled with a suitable
buoyant 25 material such as foam As shown in Figures 2 and 3, the struts

14 are thinner %ﬁ?ﬁlﬁf&bﬂ) Offe f*Fb ED SEUBGHLM nose regions 20, for
D en travgﬁ ro?g% Bt

reduced drag ing t the water _at |ow speeds. They
are preferably hol IBWHRE chst? (B1aRA B @b the drpwings: 8hey a; gatpmaran~

pontoons.  Priefies ajesséhe Yontaedordidg¥d’a Fitst 6ERBOdEmEREI TOH the
t hi ckness about three jines that t he strut The ogﬁoo Sa refen%bly
extond at | cadif SHENE (HveEARR. Jfbe Yessed L0 shos 18 the, dragingg s o
buoyancy & s dmaldnecpowerhdrivert pleasute uboat.noMowever; thisyinveatddnd
toroone. s A1, 0 B £ Y g €0k 86k 086 el Pt oh18ho' o
buoyancy for 130Q i ripethe aesIore having eelatively bighi depeed,t hsuch as
pontoons. - The ylfdud E5datls, commercial boats or military boats, and can
o also be applied to sailboats. - .
10 The vessel 10 basically comprises a pair of spaced,
parallel elongated pontoons or hulls 12 each having at ieast
one strut 14 extending upwardly. from it, and a
superstructure or platform 16 supported on the struts,
Although only one strut is shown extending along the length
15 of each pontoon in the embodiment of Figures 1 to 3, ¢two or
more struts 50 may be used as shown in the modification of -
Figure 5.
As shown in Figure 3, the pontoons 12 are submerged
below the waterline 18 when the vessel is at rest in the
20 water while the superstructure 16 is raised up out of the
water. The pontoons are buoyant members of a suitable
o lightweight material such as metal, wood, plastics or
fiberglass, or combinations of these materials, and they may
be hollow as shown or filled with a suitable buoyant
25 material such as foam.

'As shown in Figures 2 and 3, the struts 14 are thinner
than the pontoons and have streamlined nose regions 20, for
reduced drag when travelling throtgh the water at low
speeds. They are preferably hollow and constructed of

30 similar materialL to the pontoons, Preferably, the pontoons

Y
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may be above or below the |evel shown in Figure 3, dependent 3 10 on the
pont oon buoyancy and the boat |oad. Under very light loads up to half pf
t he pontoon volume may be out of the water. Under full or high |oads,
part of the struts nay al so be submerged. The buoyancy of the submerged
parts of the pontoons and struts will-be equal to the total _boat 15
weight in air. The pontoons thensel ves e shaped to plane on the water
surface at high speed. A suitable planiﬁg shape is shown in Figure 8. As
shown in Figure 8, each pontoon has sharp chines 22 at its inboard and

out board edges 24, 26, 20 respectively and has a cross-sectional wdth
which varies along its height, with the widest portion of the pontoon
bei ng spaced beIOM/the poi nt of attachment to the strut and bel ow t he upper-

surface Hﬂﬂg C 0. p ONGE0 ses a
pl ani ng sur ace 3{1 5 tﬂ%ﬁe b#ﬁﬁﬁ ﬁ'ged %i‘hgs iﬁ’ﬂ&?r cgl rrgglbshown .
in Fi gurgtsutﬁov-sm H@t%ﬁeraﬂ’q Qh%b%s?"teﬂﬂléf:e easg| aﬁPngthﬁjrface
shape. jlhgthhe ofemgd My \g?%téhéﬁhfégurmeS poht6on UPBAb: aua&acss of

ST R g SN W e e
the pl anv&es%llrfmdi&mfnd,he o twrte habevebols 01 beg att bpacliogeadtose
board absu eP aorb'e mannae, He MR ' ¥ Ghe br3CT' Thbby kPR
deadri semajoglity orTraa.l ady rhtee ryuoyanicy di 6f el #fiting the vessel  out
of the water is provided by the pontoons. The water level 18
may be above or below the level shown in Figure 3, dependent
10 on the pontoon buoyancy and the boat load. Under very light
loads up to half of the pontoon volume may be out of the
water. Under full or high loads, part of the struts may
also be submerged. The buoyahcy of the submerged parts of
the pontoons and struts will be equal to the total boat .
15 weight in air. : '
The pontoons themselves are shaped to plane on the
- water surface at high speed. A suitable planing shape is
shown in Figure 8. As shown in Figure 8, each pontoon has
sharp chines 22 at its inboard and outboard edges 24, 26,
20 respectively and  has a cross-sectional width which varies
along its height, with the widest portion of the pontoon —
being spacéd below the point of attachment to the strut and -’
below the upper surface 28 of the pontoon. The lower surface
30 of the 'pontdon.comptiseS-a planing surface, and is
25 preferably V-shaped and asymmetrical'as shown in Figure 8, A
V-shape is generally the most effibient planing surface
shape. In the embodiment shown in Figure 8, the .upper
'surface of the pontoon is an inverted V-shape. The - upper
surface may be symmetrical as shown, or unsymmetrical.

O
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e

deadrisé angles inprove the turning or banking ability of the boat and al so
allow it to turn faster. In the enbodi nent shown in Figure 8 the outboard
deadrise angle is of the order of 15 degrees while the inboard deadrise
angle is of 10 ‘the order. of 28 degrees. However, the outboard
deadri se angle-may be anywhere in the range 10 to 25 degrees while the

i nboard deadrise angle may |ie between 10 degéees to 90 degrees. Figures 9
to 15 show sone alternative pontoon configurations, which will be described
in nore detail 15 bel ow. Referring back to Figures 1 to 3, it can be seen
that the forward region of each pontoon is also streamined, and curves
into a point or near-horizontal line at the bow 36, which is |ocated
somewher e between the mid-plane and upper 20 surface of the pontoon,

g“d V\”Z%/erevgﬂl be : ?E? ggcﬁﬁpqyuef ﬁ%&ﬁ prlﬁ:ili utéuﬂacﬂée Qiani sBE’f‘&EQ”BOi bf
charact eristi (ﬂ’%fp‘{'}ﬁ?%rﬁ%a@ %ﬁﬁ)dﬁfﬁg‘é‘hé?%npé ¥%%ﬁsr¥fﬁ$ ﬂ?g? 32dudd,
drag at prepl &mm ¢ Thehichr mtlmmérahhypoaibﬁeraﬁt, awith the
Lavers, 1SRG 2o it ReL 8B o fB Tuktng P fhag onRbR ke
foil 40 wd ch mmbd&rtbl adna:ﬂtrm tamgleansorﬂ'mé casympehryonand cdnfferenhe
tnreleg]egn?o?e!sgrre ar L]éegre éb't?t ere L%GA%%%}'F eorttgérﬁ%ﬂkﬂ F?nbg%#g of
needs to be cd&he Qaak and gﬂsq)@}lqmexgoto turn faster. In the embodlment
shown in Figure 8 the outboard deadrise angle is of the
order of 15 degrees while the inboard deadrise angle is of
10 the order of 28 degrees. However, the outboard deadrise
angle may be anywhere in the range 10 to 25 degrees  while
. the inboard deadrise angle may lie between 10 degrees to 90
degrees. Figures 9 to 15 show some alternative pontoon
configurations, which will be described in more detail
15 below.

Referring back to Figures 1 to 3, it can be seen that
the forward region of each pontoon is also streamlined, and
curves into a point or near~horizontal line at the bow 36,
which is located somewhere between the midelane and upper

20  surface of the pontoon, and may even be located above the

- upper surface of the pontoon in a  water-ski like

. configuration. This may improve the planing characteristics

of the pontoons, and the general streamlining will reduce

drag at preplaning speeds. The rear portion of the pontoon

25 also tapers, and is preferably cut off before it tapers to a
point, as shown in Figures 1 and 2.

Figure 2 shows optional trim plates 38 or inboard trim
foil 40 which may be placed near the transom of each pontoon
to control the trim and help stabilize the boat in pitch.

30 The trim plates may be needed for some larger boats where

[\

[LANGAPA.C11]



call ed drag hunp" as the vessel starts to plane, or may be used in any
size boat sinply to control the planing angle. One trimplate is attached;
" to the rear end of each face of 5 t he V-shaped pl aning surface. The tr+m
foil can be used in a simlar fashion, but would al so provide greater pitch
stability for extended operation at speeds below the "drag hunp'. The
struts 14 are preferably tapered at b&h their 10 ~ front and rear
ends, as shown in Figure 2, to reduce drag in | ow speed travel. The taper
on one side of the strut nay be different from that on the other side at

the rear or aft end, if this should prove nore convenient in
manuf acture. The rear portion of each strut may be cut off before it
15 tapers to a point, as shown in Figure 2. In the enbodinent shown in °

Fi gure 2gpjghe e3iindt argle HEEda Ity BET et obIEa %6 gétashes ehengsbhe
center line of the %fgfr sprface of the:ﬁontoon. Fbmever,_theg'naﬁ be .
at t ached C8aAeen@Fag AUmR" Afhithpvessel starb8tP Phares 4P MaBePB and
Shovvndi 3“?% Eirgurr@s sfli.zeléli:auidéﬁnpmyt@tui:d@bit:ﬂ Zme_rplauﬁﬁgr eﬁﬁijl&ay be
provi ded .f or vess ependi.ng, on . Jts intended use,_  Jln_the

enbodi rrem‘eshg:\fﬁ'q Pﬁﬁetgeh% eft"‘bc ; tfr% %%s ?afse'igs‘ﬂél F?chDF%F-edrPSen

pl eaSur e theaWt-shiaped plaming Gdurfade. | Thattexintfabbucannbe 28sedpint aon

hei ght a e r r f “hﬁﬂl e el x4 re 8S.5Sh i n

Fi gure 32Q¥§%%%ppggkgg 'bmgﬁﬁ%ur aé%@ 0 e gﬂ%%?é rué%ﬁ?géﬁeaﬁfgﬁé bow

pr ef er abBfabdddfyt o forh@xtended aperation at Rpeeds belowdtbet eddragri gure

1, mhichhhhgsobetmeen 10 percent and 100 percent of the .30 -distance
the

bet ween bottom and _top surface of t he ANGAPA.CJL]
The struts 14 are preferably taper at both  their

10 front and rear ends, as shown in Figure 2, to reduce drag in
low speed travel. The taper on one side of the strut may be
different from ' that on the other side at-thé-rear- or aft
end, if this should prove more convenient in manufacture.
The rear portion of each strut may be cut off before it

15 tapers to a point, as shown in Figure 2. In the embodiment
shown in Figure 2, the struts are generally vertical and are
attached ~along the center line of the'uppet surfacé'of' the
pontoon, However, they may be attached off-center to the
pontoons, as described in more detail below and shown  in

20 Figures 4, 10 and 15. - : =

Any suitable superstructure 16 may be'provided for the —

vessel, depending on its intended use. In the embodiment 3§J
shown in Figures 1 to 3, the vessel is a small,_motor-driven '
pleasure craft. The superstructure is located at about one

25 pontoon height above the water surface when the vessel is at
rest, as shown in Figure 3. The upper and lower surfaces of
the superstructure near the bow preferably taper to a
horizontal 1line at the bow 52, as indicated in Figure 1,
which lies between 10 percent and 100 percent of the

30 distance between the bottom. and top surface of  the s
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superstructure, and preferably between 40 and 100 percent. In the preferred
enonLpEnt the bowline 52 is | ocated at about 65 percent of the distance
above™the bottom of the superstructure. The upper surface of the cross
structure 5 may taper downward near the stern, as shown in Figure 1. The
superstructure shown in Figure 3 has a V-shaped formation 54 under its
center which tapers to & point at the bow, ek®ends along the full |ength of
t he superstructure, and is cut off at the stern. The V-shaped formation is
2 10 preferably centered at or around the centerline of the superstructure.
The forward end of the formation 54 preferably nerges into the
undersi de of the superstructure at or near the bow, while the aft end
tetmnates in the vicinity of the stern of the superstructure, and

}s 15t_ pref ewﬁe&wwt _:@ﬂ,t aml;i:uzpnéﬁeratblidtﬂaatﬁmxedwsﬁ 10e if’ércerr\]t.

ormati on pregerapLy ter nat e abQut,.0ne .stru I nes npoar eac

St ur | The VS B bt LA Sbhsd, RRAG RS Fie, Boli e aA Fopafecd veds o
the cross strabomte 65 hgercestaof i distance iabovenrthendratdsenl, ¢Hvetlhel

area at the 2 I unty t t

| ongi t udi nal %—upg?tr?gtrirﬁcgﬁ%fzﬁmy%p?@ﬁeﬁ%ﬁjeﬁaﬁe\/é\% odir?r{e#\‘?ésfmf%

Fi gure 4, 5a nvayf tapere dowpvard ftieamn the ahenn v asrshaivrikn FHigreakn side
of the structure anfelsehge?stubtdd e shRf M FiJulds3 Hdg't sa 2V-shdped

cach of the VEOSRASHOMSS UAdersdks (CARtEY (4 e ARSI U AR T bRl the
| oads on the bowss wixtenids ealiongs they Tull denytl @f ddfe NBUPe et PECtUse,
for two outbognd MLorg @' Wi 3t'the WhA.50 B RSh BdES Fordde i 1s
' > 10 preferably centered at or around the centerline of the
superstructure, The forward end of the formation 54
preferably merges into the underside of the superstructure
at or near the bow, while the aft end terminates in the
vicinity of the stern of the superstructure, and is
15 preferably untapered and cut off. The side edges of the V-
formation preferably terminate about one strut thickness
inboard of each strut. The V~formation at the bow will help
to reduce wave impact loads on the cross structure in heavy
_ seas, and also provides an increased, lowered area at the
20 stern for mounting of an outboard motor. |
More than one longitudinal V-formation 54 may be
U provided in alternative embodiments. In Figure 4, a modified
version 4is shown in which V-formations 55 on each side of
the structure are used to secure the upper end of the struts
25 to the undersurface of the superstructure. Inboard engines
may be located in each of the V-formations. In addition to
the reduction of wave impact loads on the cross structure,
this version also provides mounting points for two outboard
motors at the stern, and also reduces stresses in the struts
30 by spreading out the strut loads over a larger area of the
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300 by spreading out the strut |oads over a |larger area of the

[ LANGAPA. d | ] cross structure. The enlarged V-formation at the sterncjg
‘al so provides an increased nounting area which may be useful in |arger =
scal e boats for nounting relatively |arge engi nes. One or nore additional
V-formations could be placed between 5 the struts. Inboard or outboard
engines, or sails may be used for power11 In the enbodi ment shown in
Figures 1 to 3, a single outboard notor 56 driving a propeller is shown
attached to the superstructure transom More than one notor nmay be
10 attached to the transom An inboard notor nmay be located in the
superstructure, in a longitudinal V region below the superstructure, in
a pontoon, or in a region where the strut joins the pontoon which has been

local |y etoweyestrudturé At (Thie adnkargéd Vv-formatiohr atethly shekgeapeot i on

pover {1 SRR 4 duldedaed Modh by ok bl InTRY By BRCppReln OB o\,
|n FlgUGdaIger[MsnakﬁxjﬁoatﬁlEnmtmﬂﬂntingatela58velg largerdengddfhuflse
boat g(r)l ;S"I atform ?eb? gns rr]éy‘ﬂgfeoﬂgggym‘aeg% nFQ\gﬁi?Egd sﬁ%té:ﬁe%?lld
i nt eRded the€e S¥TUli® vessel . The transom of the superstructure .preferably

lies in the r9Modtd Ofor dﬁtﬁﬁwr&?{néﬁ'? téé‘”ﬁ&ﬂﬂfmairhﬁe abedt foTrWh' l'e
t he transom of the S ruts ferab | e 25 regLon. of, orward

es, I n_
of the tPOM&Em oflR ?%% H%s%i?“%ﬁﬁmh ke 3rgu?e§ 2946 3is
at rest ofatboard motor 56 driv1ng a propeller is shown attached to

. the superstructure transom, More than one motor may be
10 - attached to the transom. An inboard motor may be located in
the superstructure, in a longitudinal Vfregion below the
superstructure, in a pontoon, or in a region where the strut
joins the pontoon which has been 1locally enlarged. This
latter alternative is illustrated'by.bulge*portion 57 in
15 Figure 14. Any suitable drive train may be used to transmit
povwer from such an inboard motor to a thruster. -

The superStructure'shown in Pigure 1 is provided ‘with
‘suitable seats 58, a forward windshield 60, and a cargo
compartment (not shown). However, alternative boat

20 platform' designs may be used, dependent on the size and
intended use of the vessel. _

The transom of the supetstructure_p:eferably'iies in
the region of, or forward of the transom of the struts,
while the transom of the struts preferably lies in the

25 region of, or forward of the transom of the pontoons. '

When the vessel shown in Figures 1 to 3 is at rest or
travelling at low speeds, the pontoons will be submerged
with the water line 18 in the vicinity of the top of the
pontoons, depending on the boat_load.7-Thus. the water line .

30 18 may in practice be slightly above or below the level .

L3

C} _

- |LANGAPA,Cl1]



traVeIIrng ét'lomfspeeds the pontoons will be subnerged wwth the water
line 18 in the vicinity of the top of the pontoons, depending on the boat
Ioad&*Thus the water line 30 18 may in practice be slightly above or

bel ow the |evel- [ LANGAPA.C I] 12 shown in Figure 3, and may even be
wel | below the top of the pontoons under very light |oad conditions. The
wave notion will be reduced because npbst of tA& nass of the vessel is

rai sed up out of the water and away frominpact, and also 5 because the
pont oons are designed to have relatively small water plane areas and danp
out notion since their maxi numbeamtypically lies below the water surface.
When travelling at | ow, preplaning speeds, drag will be | ow due to the
thtn, streamined struts and conpletely or nostly subnerged 10

pontoons. As &W6wnSPREFigaréns). e@ﬁedmayt E¢en! BB ¥E@13UDRAGRS thténdtophlo&e%h%f
res 0

the struts will Iift the essel it s

Si fice the pontPYREO9RE WR eEu%ﬁEYgiH99§r£°?§éc FbgﬁPﬂé matkﬁesﬂﬁpgcﬁo Oy
to p:anlrg, 15w111ﬁgbeaneameedfb%ﬁéusgequstedfthheamasEtbééthesewessel tl:ls
conpl etely out €§ % mgt&ﬁ i 8 ycegde @ 269 The 1pbask hfr igae
61 i s shown i nt#g 4 % Ghy ﬁln Eh Eﬁ §se\lgB ar

to plane i% rddm%mm5duetho panﬁannsoﬁ:&?d@ﬂlgnedeﬁgmbaVEheeAeﬁuu@Ay ashalle
pontoon shape., %Qeai’éiﬁ%n SaphBnblf ABLiBR B2hEe tHel2CCmaximum

will be able to reac r speeds ue to reduction in the wave nmakin

drag. The pl Pe3Y %P-hﬁ#bﬁ Y %ePeM’"’I the watersgygfaceq When travelg.ing
at low, preplaning speeds, drag will be low due to the thin,

streamlined struts and completely or mostly submerged

pontoons, _ _

As the speed is increased, the planing surfaces and

chines of the struts will 1lift the vessel out of the water

until it starts to plane. Since the pontoons are not

submerged very far below the water surface prior to planing,

- 15 the amount of lift required to raise the vessel completely

out of the water is reduced or minimized. The planing water

line 61 is shown in Figure 1. The wave making "drag hump" as

the vessel starts to plane is reduced due to the narrow

width or beam of the pontoons and the pontoon shape. Once

20 the vessel is planing on the water surface, it will be able

to reach higher speeds due to reduction in the wave making

L drag. The planing catamaran vessel will be more stable due

' to the reduction in vertical acceleration when planing as a

result of the long, narrow pontoons which provide the

25 planing surfaces, the thin struts, and the height of the
superstructure above the pontoons.
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to the reduction in vertical acceleration when planing as a result of the
"l ong, narrow pontoons which provide the 25 pl aning surfaces, the thQ}
struts, and the height of the superstructure above the pontoons.

[ LANGAPA.Cl 1] - 13 Figures 9 to 15 show some alternative pontoon shapes
having planing surfaces which may be att-ached to struts 14 of  a vessel
as shown in Figures 1 to 3 or 4. In Figyre 9, pontoon 62 has a pl ani ng
surface 64 identical to that shown 5 1n Figure 8 while the upper surface
66 is rounded or' oval rather than angular. Strut 14 attaches to the
center of the upper surface 66. In Figure 9,- strut 14 is shown canted
inwardly. Although in the preferred enbodinments of the invention the
struts are general ly vertical, they nay 10 optionally-be canted in,

canted out, o d. ol te |r th of”
t he passengerF %}%r msoit%sﬁl%;rss uc% ure re aﬂd\}gﬂf t%%ﬁﬁoo % i ng.

| n Fi gur bagingt hplanipa surfaaes WMQ?& may heicattached t@hétrlitgt ahée

bet ween pige QUiREse’ b Thown (Hif :qtgwess 1%'? 6P £l 9UiR Pidbre tbe

superstructure is W der than the strut acing, . In Figures 10" and
pont oon PODEQOR; %2 B ad'&l“%f?&t&f %sl%mf-’a?a nB%aﬂElaFaEQm?‘Z
out wgr dl !nanwﬁg@rﬂl BHMI%Jrﬂh%Cmﬁphr B fAdd 66 A €t 6¥ndéd SePEr 268l

oA "9 3khaE° ndh. absUTAPP S aell AP dlkaallE € e Sdneth ok PhRe s
al so shoppern slefacessélb. ofIn Rigume %, styubl4 awl showmnt canveded
hydr of oi in&grdiy@ V%.@Uo\ﬁghat ti?iCh%%e preferred emho_diments of the
' invention the struts are generally vertical, they may C;
10 optionally be canted in, canted out, or curved. The cant may
be determined by the desired width of the passenger platform
or superstructure relative to the pontoon spacing. In Figure
3, the superstructure width is the same as the distance
between the outer surfaces of the struts, while in Figure 4
15 the superstructure is wider than the strut spacing.
| In Figures 10 and 11, pontoon 70 is of an asymmetrical
shape and has a flat inboard face 72, outwardly angled
planing surface'74, and outboard chine 76 separates planing
surface 74 from upper surface 78. The strut 14 in this
20 embodiment is attached asymmetrically. This version of the
pontoon is also shown in'thé vessel of Figure 4. An
optional, cantilevered hydrofoil 80 is pivotally attached o/
via shaft 82 to each of the pontoons 70, and cants inward
and downward of the pontoon. The hydrofoils can be retracted
25 as indicated in Figure 11 by being rotated rearwardly to a
position flush with a part of the lower surface of the
pontoon. Hydrofoils such as this may be used optionally with
any of the pontoon structures shown in the drawings to
provide auxiliary lift. They do not l1ift the boat out of the
30 water as in a normal hydrofoil boat, but simply increase the
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via shaft 82 to each of the pontoons 70, and cants inward and downward
of tRe,pontoon. The hydrofoils can be retracted 25 as indicated in
FlgurE’11 by belng rotated rearwardly to a position flush wth a part
of the lIower surface of .the pontoon. Hydrofoils such as this may be used
optionally with any of the pont oon structures shown in the drawings to
provide auxiliary lift. They do not |ift the boat out of the 30 wat er as
in a normal hydrofoil boat, but sinply i ncredée the [ LANGAPA. C 1] 14
efficiency in some cases. Optional hydrofoils 80 are illustrated

in dotted outline attached to the pontoons in Figures 3 and 4.

Hydrofoils may be desired, for exanple, in heavier, |larger boats to inprove
lift. 5 Wher e hydrofoils are used, they are preferably placed on

each side of t b ar ce of
hydrof0|ls ma e Zon. nor an r ol Ol
PSR o dolfe " “Biftac, BBKAINe o Br BhonBRAE 199, onee
i s”placed on dddustimhted heim rﬂntmdeaomtbimel atbamad to the pent:epnef in
gravity. In Fig the I ta
and span the g%&eﬁ m%%r?dt h‘ie1 po (g{)cﬂfs&iili lﬁ%rtlc ?/('Jlrg FR gga H‘
depend on the heawtieny dargar ikeatsto dmpreve bify -nornally be necessary
in relatiwely Iargm% HOBESLTE mm;llaﬁaylafé ééferably Iplacea

oval Upper surdih&ad 'que'ﬁtp%‘%&“ RS RS 10 i heceBber oof “Gravity. " One

symretrical, ‘¢rshajack Hydvofp ks eme B6.atocitedctd i @ascl8, podonxt eHlere

along the in%&%rd than one hydrofoil is placed on each side, their net
area should lie near to the center of gravity. In Figure 4,

10 the hydrofoils 80 are more or less horizontal and span the
gap-between the pontoons. The particular hydrofoil used will
depend on the particular application, and will only normally
be necessary in relatively large boats requiring some
auxiliary lift. '

15 ' In Figure 12 an alternative pontoon shape 90 is shown
which has a rounded, oval upper'surface 91, “inboard and
outboard chines 92, 94, and a symmetrical, V-shaped planing

- surface 96. Concave lips 98, 100 extend along the inboard
and outboard edges of each pontoon. These lips will provide

20 improved 1lift and therefore reduced sptay when lifting out
of the water, and will reduce drag; Lips may be provided on

s the inboard and outboard edges of .any of the pontoon shapes
'~ shown in Figures 8 to 15, A lip may be provided at the
outboard edge only, but another lip is preferably also

25 provided at the inboard edge for improved performance, as
shown in Figure 12. The lips terminate at a downward angle
 between zero and 90 degrees to the horizontal. In other

. , words, they may extend at any angle from horizontal to

vertical from the edge of the pontoon.  In Figure 12, the
30 downward angle is close to vertical but an angle of between

s
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and out board edges of each pontoon. These lips will provide 20 I mpr oved
lift and therefore reduced spray when lifting out of the water, and wi 1,
reduce drag. Lips may be provided on the inboard and outboard edges of = ny
of the ‘pontoon shapes shown in Figures 8 to 15. A lip may be 'provi ded at
the outboard edge only, but another lip is preferably also 25 provided

at the inboard edge for inproved perforfénce, as shown in Figure 12. The.
lips term nate at a downward angl e between zero and 90 degrees to the

hori zontal. In other * words, they may extend at any angle
from horizontal to vertical fromthe edge of the pontoon. In Figure

12, the 30  downward angle is close to vertical but an angle of betmeen

[ LANGAPA. C | ] 10 to 15 degrees to the horizontal nmay be optinmm for
smal | boao ttesi$rdegreéwytosthe hopizogtat magdbecoptimum For trsman

Porpr 1 o1 patoefiondy; | Ak, Rife fip nbyohe 888 Hetorgihg 45 | G O" -
3% of t hepambdigukamorheadn design, webutuinda pactponlevnepbaddiment siofn in
Fi gure 13:;5% : g;érgn;l 4naébf!é’@f’fé%jngré’“&%fls“Ef?ﬁe}lgize g&%ars%r@%o% board

edges or c pl ani ng” surface co nE g central 10
flat 5 po@iR§1:EﬁBQ29F9$iﬂﬁ#%ﬂﬁn3%oﬂfbbb?dmﬂﬁémPNeﬁop poRoWd dthy werz
separateqﬁﬁﬁpn1the central portion by edges 124, 126. Lips or ridges 128,

Y DS, S e SR e LR ARG ERPEEROYS) Yo, BopRMaE of an O°
trapezoi cyppeane Mmmndpdiéﬁtta@etlbz)pLﬂnbdard and outboard edges or
- chines 114, . 116, and a planing-surfece_compnising a central

10 flat portion 118 and inboard and outboard inclined portions
120, 122 separated from the central portion by edges 124,
126. Lips or ridges 128, 130 may be located at edges 124 and
126, respectively, as shown. .

In Figure 14 an alternative pontoon 140 is shown =which

15 is of generally trapezoid shape having a flat bottom planing
surtace 142, and inclined inner and outer faee8j144,.146. In
Figure 15 the pontoon 150 iz of a shape similar to that
shown in Figure 10 but the upper surface 152 is rounded’
rather than angular. ' An outer edge lip 154 is shown at the

20 outboard chine 156, and additional lips 158 may be provided
across the planing surface 160 as shown.

The actual pontoon shape selected will be dependent on C;
the overall boat design and application, the relative costs

. of the various shapes.and the structural materials  used.

25 Al the shapes shown will be feasible. A preferred small
boat shape will consist of a V-shaped planing surface with a
rounded upper surface to minimize the wetted surface area at
low, preplaning speeds. This type of shape is 'shown_ in
Figure 9. An " unsymmetrical shape'is_prefe:red,since_ this

30 will improve turning ability. However, in some boats this

;J
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surtace 142, and inclined inner and outer faces 144, 146. In Figure 15

the {pontoon 150 is of a shape simlar to that shown in Figure 10 but

t he upper surface 152 is rounded rather than angular. An outer edge
lip 154 is shown-at the 20. outboard chine 156, and additional |ips 158
may be provided across the planing surface 160 as shown. The actual pontoon

shape selected will be dependent on the overgil boat design and
application, the relative costs of the various shapes and the structural
materials used. 25 Al'l  the shapes shown will be feasible. A preferred

smal | boat shape will consist of a V-shaped planing surface with a rounded
upper surface to mnimze the wetted surface area at |ow, preplaning
speeds. This type of shape is showmn in Figure 9. An unsymetrical shape

is preferred gid§ce ndthive Hecegddty idfid Qitfe taiminer BOal | Vo sidiPBeHEY . prove
some boats thi S'%LANGAP%%,Q - 16o$%nn0t be necessary and the

symetrical v OROMERN o ech Pt in such designs. Figures 6
and 7 of the draw Riguiesv 6 anid orhlofimkhéi odt awing® tslwoponanonoptional

shoun. - st eps WO LI 0 1 the, $iftbeh BidErayrtdee IRty TRELE" b

are provi ded trediideowdragd o bEn puipednedichicatd embskowm; erhﬁeppasl'égewayg

[Tl or st o FEIRELIGH e S\t COFSBGE) | 8 GREAINg} 217 b
dr awi ngs abové’,fqvlfié)eﬁ r e aldlonerdl § Q j Rey PUmRRA 3k @hg sutt_pbe esinternal

'~ passageways 174 into the region behind the steps.

_ In one specific example of a small, trailer sized
10 pleasure boat as shown in Figures 1 to 3 of the drawings
above, the struts 14 were vertical, had streamlined noses,

- and tapered near the stern to a cut off of around 70% of
their maximum width. The pontoons had a width of about 3
times the strut width, tapered at the bow to a point located

15 about 65% of the height above the keel, and had outboard and
inboard deadrise angles of about 15 degrees and 27.5
degrees, respectively. The pontoons had lips at their outer

and inner edges, and had upper surfaces which were inverted

vees inclined at about 45 degrees to the horizontal. The

20 cross structure was located about one pontoon height above

_ the water level at rest, had a width the same as the

\_/ distance between the outer surfaces of the struts, and had a

single V-formation below its center tapering to a point at

the bow, cut off at the stern, and terminating at its sides

25 at about one strut thickness inboard of each strut. The
upper and lower surfaces of the cross structure near the bow
tapered to a horizontal line at the bow located about 65% of

the structure height above the bottom of the structure. The

transom of the structure was located about 15% of the boat

30 length forward of the strut and pontoon sterns. The cross
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and tapered near the stern to a cut off of around 70% of their maxi mum

w dth. The pontoons had a width of about 3 tines the strut w dth, taperggk
‘at the bow to a point |ocated 15 about 65% of- the hei ght above the ke&tF,
and had outboard and i nboard deadri se angl es of about 15 degrees and 27.5
degrees, respectively. The pontoons had lips at their outer and jnner
edges, and had upper surfaces which werefti?nverted vees inclined at about
45 degrees to the horizontal. The 20- cross structure was |ocated
~about one pontoon height above the water |evel at rest, had a wdth the
sanme as the distance between the outer surfaces of the struts, and had a
single V-formation belowits center tapering to-a point at the bow, cut off
at the stern, and termnating at its sides 25 at about one strut

t hi ckneswvﬁ&afﬁé %ad @%tﬁéét&bleﬁhﬁlamfémndnbpaar u?UéBaCESrQErBhe o
cross str§ rgﬁﬁgthe ls)f ered to., a horigzontal Eﬁ 9% S,
| ocated & ) ® Yerhhealnoy °Yﬁ%eﬁbt ﬁFGstﬁs ic.
struct ur diménsionss @refgiven sby weayr of vexahplatenlpbofit ofiepobsibleboat

(Lancapadein’” 6" e i {iteBRNIPL VeRodl T BRenod BT wRIPRS aFeand-

forward @D@mﬂbm?udegrees fromthe vertical. However, these specific
di mensi ons ar @1@nigHY s¥ive Ofp zeé@méa%}wo&imene;spﬁfsmbe ﬁ!ﬁ%ﬂﬂi%t of

many al ternative vessel designs which are 0SSl b sone

pr ef er r eBa¥Rp &R Fesciked 4‘?Rf€?1t%r?’%v%f b%%ﬂmﬁégcﬂ‘ﬂ%d &BoVélﬁybﬁay of
exanpl e eAderstiood lby hose skilled in the field that modifications

may be made to the disclosed embodiments without departing
10 from the scope of the invention, :which is defined by the
appended claims. ' - '

o~
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under st ood by those skiiled in the field that nodifications may be made to

the di'scl osed enbodi nents wi t hout départing 10 from he
i nvertion, which is defined by, the appendgggclains.lgm ﬁﬂ}ﬁﬂﬁﬁﬂi un
(err) (err) CLAIMS 1. A catamaran.vessel, confprising: L Ofn :

parallel elqg ‘pontoons; at |east one strut extending upwardly from
each of the ns; each strut having a streanlined nose region and

having a width | eps £ hadedietarvédse | t SSMPHiROAGOON; a superstructure
supported on said struts for riding above the waterline; and, each pontoon

having a | ower planpair sof fspscéd; paral hel calohgatedcpostobnse at speed
and sharp chines at its inner and outer side edges, the cross-sectional
width of the pontsbnlessyiomeastrgt sextendingaupwardlysinemgaechi of the

wi dest point of the cross-section being below the top of the pontoon, at

| east a subseentoeemspart of the pontoon |ying below the waterline when the

vessel is at rest in the water and the pontoon planing on,the mgtgr surface
with the majorityeeshtsrpbrkaping o Btesppbined pese reaLion 2pReRa¥AREON

when the vessel travels at speed in the watgr. 2. .The vessel as clainmed in
claim1, whetdfidtinel epmt that < fH’Ei %ﬁ‘ﬂggﬁlﬁgﬁﬁﬁﬂfl'buoyancy f or

raising a superstructure Supported on said struts for riding
above the waterlinef and,
each pontoon having a lowef planing'surface for planing
(o on the water surface at speed and sharp chines at its inner
and outer side edges, the cross~sectiona1 width of the
pontoon varying along at least part of its height with the
_ widest point of the cross-section being below the top of the
pontoon, at least a substantial part of the pontoon lying
below the waterline when the vessel is at rest in the water
and ihe pontoon planing on the water surfaée with the
majority of the pontoon lying above the waterline on the
pontoon when the vessel travels at speed in the water.

2. The vessel as claimed in claim 1, wherein the
pontoons have sufficient displacement buoyancy for.raising
the superstructure and at least fhe majority of each strui
out of the water when the vessel is at rest in the water
with the waterline lying in the vicinity of the top of the
pontoon. | | |

3. The vessel as claimed in claim 1, wherein the lower
surface of each pontoon is generally V-shaped. |

4. The vessel as claimed in claim 3, wherein the V-

shaped surface is asymmetrical.



t he supérstrdcture and at

vessel

upper surface of each pontoon is rounded in cros§ sectlon 6. The
vessel as claimed in claim5, wherein the rounded 2 surface is oval
and unsymetrical about the |ine of attachnent to the struts. 7. The
vessel as clained in claim1, wherein the upper 2 surface of each pontoon
is of inverted V-shaped. 8. The vessel as clained in claiml1l, wherein

the planing 2

| east the majority of each strut out of the water
when the vessel is at rest in the water with the materllne lying in t he-”"
- vicinity of the top of the pontoon. 3. The vesse aim1;
wherein the |ower surface of each pontoon is. fenerally V-sha

as claimed in claim3, wherein the V- sha L fu‘
asymretrlcal 5. The vessel as cla¢ned mN“mm“ m\ﬂl‘(ﬂ \n t he

e

4. The

surface of each pontoon has a deadrise angle on each si de’

of the keel. 9. The vessel as clained in clajmZ8, wherein the deadrise 2

angl e

oB+ t he ThehpFassekiak claipedin ¢iaim Ihaiwherein,the ( uBRRE side. ©

10. 3he wapFalcer D cidEhont oM iB Sowds®i in tdrodsagecefor., angle
the inboard side is between 10 degrees and .90 degrees. 11. The vessel

as clainmed in claim8, wherein the deadrise 2 angle on the outboard side is
bet ween $Q amhe?5vémpeleas Klaimdd iresskdimss £| arlverlein thei nrdundeler ei n

on

eaCthO“E%%a%e gy vidvnigid! Yuﬂyﬂri?&ri&é’fcaé{ﬁohép Eﬁ‘ée”fiﬂg 8E°"9

attachment to the struts,

7. The vessel as claimed in claim 1, wherein the upper
surface of each pontoon is of inverted V-shaped.

8. The vessel as claimed in claim 1, wherein the planing.
- surface of each pontoon has a deadrise angle on each side of

the keel.

9. The vessel as claimed in claim 8, wherein the deadrise
angle on the inboard side is greater than that of the

outboard side.

10. The vessel as claimed in claim 8, wherein the deadrise
angle on the inboard side is between 10 degrees and 90
degrees. '

11, The vessel as claiméd in claim 8, ﬁherein the deadrise
angle on the outboard side is between 10 and 25 degrees.

12, The vessel as ciaimed in claim 1; wherein each pohtoon
has a downwardly curved, concave lip extending along its
outer edge,

[LANGAPA,.C11]
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outer edge. TLANGAPA. O 1] (err) 20 13. The vesselﬁ%;iijiﬂ§g~éﬂ_3%g;g;
12, iwherei n each pontoon 2 has an additional downwardly curve

Irp extending along its inner .edge. 14. The vessel as H

12," wherein the angle of .2 t he lip is between. zero a j’the
horizontal. 15. The vessel as clained in claim12, mherélnL t e sl
terminates at a downward angle between 10 t 015 degyees to the

hori zontal. 16. The vessel as clained in claim1, wherein the forward 2
regi on of each pontoon curves towards a point at its bow 17. The vessel as
clainmed in claim16, wherein the forward 2 poi nted end of each pontoon is
| ocat ed above the m dpl ane of ‘the pontoon. 18. The vessel as clained in
claim1, wherein the forward 2 regi on of each pontoon curves into a |line

at the bow 13 Thge ¢&ssél a@scféfmé@dm ncfémrrii, -ﬁweﬁéfhneagﬂ ?of\ﬁafm

portion of each pontoon, tapers in thi ckness towards the rear en
pont oon. 20. baf A sAdditionaldewnwardly, quryed eoncave iiPy: exkepding

attached of f HErits iMrewdgens. 21. The vessel as clainmed in claiml,
wherein the struts are 2 vertical. [LANGAPA.CI] "

"14. The vessel as claimed in claim 12, wherein the angle of
2 the lip is between zero and 90 degrees to the horizontal,

15, The vessel as claimed in claim 12, wherein the 1lip
2 terminates at a downward angle between 10 to 15 degrees to

N
the horizontal.
16. The vessel as claimed in claim 1, .wherein the forward
2 region of each pontoon curves towards a point at its bow.
17. The vessel as claimed in claim 16, wherein the forward
2 pointed end of each pontoon is located above the midplane of
the pontoon.
18. The vessel as claimed in claim 1, vherein the forward
2 region of each pontoon curves into a line at the bow.
N 19. The vessel as élaimed in claim 1, wherein the rear

2 portion of each pontoon tapers in thickness towards the rear
end of the pontoon,

20. The vessel as claimed in claim 1, wherein the struts are
2 attached off-~center to the pontoons.

21. The vessel as claimed in claim 1, wherein tﬁé struts are
5 2 vertical.
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21 ‘(err) 22. The vessel as clained in claim1, wherein the struts are
2 canted. 23. The vessel as clainmed "'in _claim 1, wher.ei n theizr
-superstructure has at |east one V-shaped structure extending along its ™
| ower surface and having its pointed end in t.he e bow of
the superstructure. 24. The vessel as cl-ained |ﬁ”"m” ﬂ"" Mhm[n t he
rear end 2 . of the V-shaped structure tggnnatestin the wicC t he
stern of the super structure. 25. The vessel as claimed in cIa|n123,
wherein the V-shaped 2 structure is located in the vicinity of the:
centerline of the cross-structure. 26. The vessel as clainmed in claim23,
wherein a pair of V- 2 shaped structures extend along the | ower
surface of the super structure, one on each side of the superstructure,
and 4 the struts are attached to the |ower faces of the V-shaped
structures. 27. The vessel as claimed in claim26,  wherein an inboard 2
engi ne |sZZxxﬂhﬁjW#ﬁﬂﬁ%ﬁﬁﬁﬁ°¥¢éﬂ%ﬂsﬁ%pﬁhaéﬂr&ctHPG§3128th?h§t¥@§§ePI&S
claimed i agltddy 1, wherein at least one 2 cantilevered hydrofoil is
attached to each pont oon. [ LANGAPA. d ] 22 (err) 29.
The-vessel as clainmed in claim?28, including retracting 2 means for
retracti n@3.cacfhydrwdgsdl bedseeclabmedexinndellaim 1, wherein the

2 superstructure has at least one V-shaped structure extending
along its lower surface and having its pointed end in the
4 vicinity of the bow of the superstructure.

24, The vessel as claimed in claim 23, wherein the rear end
2 of the V-shaped structure terminates in the vicinity of the
stern of the super structure. '

25. The vessel as claimed in claim 23, wherein the V-shaped
2 structure is located in the vicinity of the centerline of
- the cross-structure,

26. The vessel as claimed in claim 23, wherein a pair of V-

2 shaped structures extend along the lower surface of the
super structure, one on each side of the superstructure, and

4 the struts are attached to the lower faces of the V-shaped
structures. : "

27. The vessel as claimed in claim 26, wherein'an'inboard
2 engine is located in each of the V-shaped structures.

28. The vessel as ciaimed in claim 1, wherein at least one
2 cantilevered hydrofoil is attached to each pontoon.
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posi tion in ﬁhibh‘it extends inwardly and away fromthe pontoon into the
gap ‘bet ween the two pontoons, and a 4 retracted position in which it

is ffUsh with a pontoon surface. 30. The vessel as claimed in claimi1,
wherein an inboard 2 trimfoil ks attached to theaFEEF“énd‘eL‘eag‘~\Z
pontoon, the trimfoil projecting inwardly and away nt oon

axis. 31. The vessel as claimed in claim1, wherein L’Wr ’ﬂ
proj ecting tr|n1plate is attached to the rea2end of t*hee ﬂ ce of

each pontoon. 32. The vessel as clained in claim31, wherein t%eslomer
surfaces is V-shaped and has two flat planing surfaces, and a rearmardly

prOJectlng trimplate is attached to the rear 4 end of each flat planing

surface of the pontoon. 33. The vessel as clained in claim1, wherein the

long 1ot endh. e 4petef aaPelatRalan BRIH 36 Yo¥indingltes¥iiifihg

supply 2 2 nel@ansorfeuppretngcyingt oeanb hygroﬁoﬁéhbnaweamh @irep extended

[ LANGAPA. O | siti@ﬁr)1§5 vh BR 1e58% keaaschah I% a{s'w%y gtggosne' the

each pont oon ﬁ ness o | east
att ached strd?°n§B°n T %t°ve§§8l SQPCIHF#BGePntBFa|#W9 pmngqgnsn\mﬁnd a

struts 2 4 exiereedted@prVpssiyiohr ofheaghipANi €0l safdushl Cwidht ashei:on%foon

t heir upper - endsfto t he superstructure.

30. The vessel as claimed in claim 1, wherein an inboard
2 trim foil is attached to the rear end of each pontoon, the

trim fpil projecting inwardly and away from the pontoon
4 axis.
_31. The vessel as claimed in claim 1, wherein a rearﬁardly
2 projecting trim plate is attached to the rear end of the
planing surface of each pontoon.
| 32, The vessel as claimed in claim 31, wherein the lower
2 surfaces is V-shaped and has two flat planing surfaces, and
a rearwardly projecting trim plate is attached to the rear
4 end of each flat planing surface of the pontoon. '
N\ 33. The vessel as claimed in claim 1, wherein the -planing

2 surface of each pontoon has a plurality of steps spaced
along its length,

34. The vessel as claimed in claim 33, including gas supply
2 means for supp;ying gas to the region behind each step.
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37.- The vessel as clainmed in claiml, wherein the region 2 wher e _
strut joins the pontoon is enlarged, and an inboard engi ne isalocatedﬁjf
each of the enlarged regions. 38. A catanaran vessel, substantially, as '
her ei nbefore described with reference to, and as illustrated im the

e i T T gy

.35, The vessel as claimed in claim 1, wherein each pontoon
2 ' has a thickness of at least 2 times that of the attached
strut. ' .

36. The vessel-hs claimed in claim-lj wherein_two ‘struts
2 extended upwardly from each pontoon and are attached at
their upper ends to the superstructure.

37. The vessel as claimed in claim 1, wherein the . region Q‘J

2 where strut joins the pontoon is enlarged, and an inboard
' engine is located in each of the enlarged regions.

' 38. A catamaran vessel, substantially as hereinbefore described o
with reference to, and as illustrated in, the accompanying

drawings.
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