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catamaran air cushion water vehicle conprising: two spaced apart floats

whi ch extend parallel to one another in the direction of travel, and 15

whi ch each have a float region which ks subnerged during travel in a

di spl acenent node and defines a dis- placenment node waterline, wherein the
cross-sections of the floats becone broader fromthe bottomto the top but
where- iIn the floats are rigidly connected together at the top by 20 a deck
structure; skirt 1s which are arranged at the stemand at the stern

bet ween t he floatgjgghich extend at | east approximately to the water
surface and, toget with the floats, bound an air space between the base
of the deck structure and the water surface; main propul sion units 25 which
drive propul sion neans arranged in the stern region of the floats; and fans
whi ch bPow air sucked in fromthe outside into the bounded air space
beneath the bottom of the deck structure in order to |lift the water vehicle
fromtravel in the displacenent node to travel in an air cushion 30
(hovercraft) nmode. Such water vehicles are for exanple known from US

4,469, 334 and GB 11 84 062,and are particularly ideal for hovercraft
operation because the floats or catamaran 35 hulls which are still somewhat
subner ged when travelllng |n the hovercraft nDde represent a probl enfree
seal ed1Pat er al , ] Sire Vi J 2 1
Accordingly, resilient sklrts mhlch bound t he relevant air space at the
front and at the rear only need to be additionally provided between the
floats at ThRe iventdiRh dfetaeest BPn2 SaK3FRIAIY MtB gD 1am cHa kabwn

cat-amar anyahh cqus dMp Med Big Ve 8pathavalpaE0i 105 s JoWi AR ex MaY 31984,
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pag parallel to one another in the direction of travel, and
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15 which each have a float region which is submerged
during travel in a displacement mode and defines a dis-
placement mode waterline, wherein the cross-sections of the
floats become broader from the bottom to the top but where-
in the floats are rigidly conneeted together at-the top by

20 a deck structure; skirt means which are arranged at the
stem and at the stern between the floats, which extend at
least approximately to the water surface and, together with
the floats,bound an air space between the base of the deck
structure and the water surface; main propulsion units

.~ 25 which drive propulsion means arranged in the stern region

of the floats; and fans which blow air sucked in from the
outside into the bounded air space beneath the bottom of
the deck structure in order to lift the water vehicle from
travel in the displacement mode to travel in an air cushion

30 (hovercraft) mode.

Such water vehicles are for example known from US 4,469,334
and GB 11 84 062,and are particularly ideal for
hovercraft operation because the floats or catamaran

35 hulls which are still somewhat submerged when travelling
in the hovercraft mode represent a problemfree sealed
lateral boundary for the air space of the air cushion.



93) is the fact that they are primarily-laid out for optimum hovercraft
operation, whereas travel in the 10 displacenent node nerely represents a
state of travel which is adopted during harbour manoeuvring, whe he air
cushion propul sion fails, or in heavy as, and is, inthe fin résort, an
undesi red state of travel which is only provided because it cgnng e

avoi ded in the 15 naned.situations. The nmin propul sion units ei t her
arranged ext [ fd a gal so be
made verylméé%gkalgﬁfpr &E?qgé%g§niﬁ? %#a¢?%ﬁ £h8 F gy?he shafts

for the shi pAsr psppeel at bhe <ﬁ1ronr¢eafrudnazts t(fmeﬁrlmbmaeednab be
Suppl enent, Mf@l%ﬁégﬁy1§§3v19@99b%¥’w Q]% é.g 26983t PheakLehogaled
I C Ity proble

above the fl0ats sults in stabi nms and a steep angl e of
t he shaft fo#tthbesﬁtprs -propeller (Ship & Boat International, My 1982,
page 48).g525 The object underlying the present invention is nom1to provide
a catamaran air_ cushion craft for which travel in the displacenent node is
a state of thadEFagnrehage efuENFR MBOWLISShAMABEAR 3y el CupbinByERERAS t

node, a”d1“%eﬁ£%l¥@'?Nav9§abn§95€bkb0W%d%ﬁﬁ@“|M§9tb9§49”b£§€sp@V”E00f
vi ew of econo and as also fromthe point of Vi ew of st ab |I|tgsand travel

confort. Opt? n%?uﬁh?néaﬁghgpﬁéthSN'éﬁﬁﬂ&ﬁ&ﬂ%ﬁﬂ%ﬂrlihghPBﬁ Lwat er

craft duri ngoétfﬁ’d@ﬂn hevéherefﬁpb@ett@&afor{rodﬂaeﬁea@ @a&%sukartﬁé gr eat
significance when this water, vehicle is to be used as a wars |ggbecause t he

wat er veh@cl%1$Elace§e§tnﬁPQedWPFF&XIFQqu§ﬁ%ﬁ% 2rofebe dPEt BRe%ehhen

| oner ed frongkheh theaaprtedrradelhq me:bblﬁnalrmecs@mrmgle wh8nOtHer to

solve this problemthe invent Br q 5 that the floats each have a
hull secti orfhi G§sfion propu 2% ails, or in heavy seas, and is,

in the final resort, an undesired state of travel which
is only provided because it cannot be avoided in the

15 named situations. The main propulsion units are either
arranged extremely deep inside the floats, so ﬁhat the
floats must also be made very broad in the lower region
and it is difficult to lead the shafts for the ship's
propeller out of the floats (FLIGHT International

20 Supplement, March 23rd, 1967, page 31; US-PS 3 559 608),
or are located above the floats, which results in
stability problems and a steep angle of the shaft for
the ship's propeller (Ship & Boat International, May
1982, page 48).

25 '
The object underlying the present invention is now to
provide a catamaran air cushion craft for which travel
in the displacement mode is a state of travel which is
equally meritorious as travel the hovercraft mode, and

30 for which ideal conditions prevail both from the point
of view of economy and as also from the point of view of
stability and travel comfort.

Optimum running behaviour of a catamaran air cushion

35 water craft during travel in the displacement mode is in
particular of great significance when this water vehicle
is to be used as a warship because the water vehicle is



" broadened inwardly in step-1ike manner at |éast along a substantial portion

~of thei otal length, with said hull sections being di sposed above the
respectfvely associated di spl acementynode waterline, with said hul
sectiong Y(/'serving to accomodat e t%e mai n propul sion units, and with said
deck structure being attached to the upper end regions of said hul

sectioms._ln othetL. s.th | f 3t R ul fmarily .
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enl argement in width towards the inside should first take place a
significant distance fromthe bow of the ship. 20 The travel confort and
travel stEbidrderdupi sglveaddiis roxoklensphacénventiode pavidastantial ly

mor e f3VoLnap! enas edobtlidacl Hdlfe 5 CRhe deRtkddee wifidiggleck structure

VO
or the deck superstructure fromthe water I ne, because substantially
hi gher wabesadenedownpass lyerigatstaprel deeknanpast ate leédstng ieswy\a seas.

Accor di nbypkkah$ 1095 ol o 4 A1 A6 eh 8L L¥RLE! 9 3PS IHulhe
di spl acenent node even with re atlve}y heavy seas. The greater distance of
the deck Sertépnsebsdnyr GhHSARESMHIIPOYE nEhesraEpECravaIraRSSARiatRA trave

in the hoaﬁéﬁiafcbmm@em&%a%ecéﬂiﬁé 5 weyhasseft @ulIprdadiintHf the water
vehicle on the air cushion is obtagined., 35 A fugther advant age of the

i nvent QonSEF¥aNPn tPh&crommadade dBRKN sPF ARG A OR/h i Ton s the two

floats atyibh &0 deekbe derpitirecnd 10gn dbeachkadt itvelthebulgperarchd 4. |
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deck surf &881PESt Rfs SAM4 FOT 19" pl acement " of other superstructures.
The substantial and ~

In other words the broadening of the hull should

15 primarily take place inwardly, i.e. into the space
between the hulls, whereby slamming during rough seas is
largely avoided. For this purpose the enlargement in
width towards the inside should first take place a
significant distance from the bow of the ship.

20
‘ The travel comfort and travel stability during travel in
the displacement mode are substantially more favourable
as a result of the greater distance of the deck
structure or the deck superstructure from the water ,
25 line, because substantially higher waves can now pass ~

beneath the deck structure during heavy seas.
Accordingly it is possible to travel at relatively high
speeds in the displacement mode even with relatively
heavy seas. The greater distance of the deck structure

30 from the water line is also favourable during travel in
the hovercraft mode because in this way a softer
springing of the water vehicle on the air cushion is
obtained.

35 A further advantage of the invention lies in the fact
that the deck structure which connects the two floats at
the top can be kept free from the relatively bulky and



in-particular step-like broadening of the floats above 5 the water line for
travel in the displacenent node is of considerable significa ™or the
-safety of the water vehicle because in this way it is not onl\ylp®ssible to
provi de i n advant ageous manner a greatd4deal of space for the housing of the
propul sion units and further devices 10 but instead a quite considerable
reserve buoyancy is sinmultaneously present which is advantageous during
heavy seds aldoahvdsen ddre pvieiigt proptbeiondendaser Apdatrgefllyt mddtaat s
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stroke bet vtlfa% O 15 P AP, eaagemaﬂﬁe&ha QQ\éQFtCG%fatl razd%pa%e for
substantlalli ess than the to heij e 30 float For this reason

the displ ac fh QHﬁkPQI%%It?%gpﬁﬂpﬂkgéﬂnlEnﬁFévﬁﬁéd fur o EYHGESAi th t he
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15 The invention thus provides a catamaran air cushion
water vehicle which also has troublefree running
characteristics during travel in the displacement mode
and which also represents a full quality water vehicle
during travel in the displacement mode.

20
It is thus important for the invention that the upper,
pronouncedly broadened part of the floats, namely the
hull section which accommodates the engines, is not
submerged below the water line either during travel in

_ 25 the hovercraft mode or during travel in the displacement
mode, unless it is washed around by waves of greater or
lesser height during heavy seas. In other words the
stroke between the displacement mode and the hovercraft
mode is substantially less than the total height of the

80 floats. For this reason the displacement mode float
region which is provided in accordance with the
invention must be made sufficiently voluminous that the
water displacement which it produces corresponds to the
total weight of the water vehicle. This admittedly

35 gignifies a somewhat larger running resistance of the
floats during travel in the displacement mode, this his
however hardly any effect, because of the lower speed of



1 the ship during travel in the displacenent node. In air cushion operation
the relatively vol um nous di splacenent node float regions are in any.event

| ar gel y ve the surface, so that their higher resistance.can no |onger 5
have dkégégantageous effects. A partiTul ar advantage of the new concept of
the pre Invention is the fact that a particular water-vehicle in
accordance with the invention can be converted in the 10 shortest possible
time fol exeepskiprdurdipgr &ravelasim thetdpsplacement modepelat adr as aw

m ne | ayer a. [ ERGY. %grg | kLN ' f from 100
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hei gher wel ghts _can _be accepted in the sinplest manner w thou e floating
posi ti oh dlav@edigadranspgerasy@ffipcimst antially changed during travel in
the 20 di spl acenent node. The distance of the water line fromthe deck

structure thus also_remains | argely unchanged even with substantially
i ncreased & dR@rhicuiarhadyantags ff drhe T8e FAREePEeSEr thehpsgasaf of the

hul | “sectipigest $6nhas the Fdeanitags tdadatbecupher vieBircyenielkarigel y
retain the sane dlsglacegenh made runni ng characteristics even with |arge
weitghe &
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Qs | t 1 rtic%la%kﬁaggﬁfnta eousmlf each hull section extends
over al most2$hePREFPL| BRGEN O H B5MLRR oHABELL BE, @Sn3addition to
the main pidpell swespemi,t whetledy fair tirrremsé sisuebightf a8 HibMe190i ts, y
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this respect the high reserve buoyancy of the floats is
15 favourable because a slightly deeper submersion of the
floats which occurs with an increase in weight means
that heigher weights can be accepted in the simplest
manner without the floating position of the water
vehicle being substantially changed during travel in the
20 displacement mode. The distance of the water line from
the deck structure thus also remains largely unchanged
even with substantially increased loading of the deck
structure. The large reserve buoyancy of the hull
sections also has the advantage that the water vehicle
25 largely retain the same displacement mode running
characteristics even with large fluctuations in the
weights of deck structure or of apparatus arranged
thereon.

380 Fuel or water can be accommodated in the displacement
mode float regions.

It is particularly advantageous if each hull.section
extends over almost the full length of the ship and

35 accommodates, in addition to the main propulsion units,
also further units such as fan drive units,
electrogenerators, air conditioning systems and water



6 1 preparation systens. The main propul sion units should be arranged
hal f -way al ong the ship for reasons of obtaining troublefree 5trinmng.
This can be readily realised as a result of the accommodation of the
propul sion aggregates in the upper regigon of the floats in accorda
the invention. For this purpose the said hull sections expediently
their largest widths half-way along the 10 ship. In order to obtain
favour abl & b@h@% PHtibA E9BBEmSgas, and to nmaintain high speeds when
travelllng in e displacenent node even in the event of heavy seas, the 15
I nvention provides, in accordance wwth a particularly preferred enbodinent
that the sajﬁhéuﬁhlneptbpnssbeaomalmsn@hmmmdﬂner&mrangﬂdihalﬂeWSYem

nar rower 1 bt pg-caRaShiRaErd RERsolso st 1T B0 b FheESammer ut

i nst ead cbnttnimmihyg. |ﬁhmstnandbspMaa§nmﬁ naakasedmasregresultnoﬁrder to
provide a |l o f angy d f ai d hul
sections shoé?g ﬁ%§§§é¥8§gqgéb§?a§%%él yq%%%%?#T%§§{@$§P§§ dF%é in the
di rection ofuppersreghonApfadhentigadss i mqqmamduihbnthes
characterise t h t [ way al on
ijniré‘nﬁlﬂaﬁ 86§ %'h‘i% trlpt&rreé%s e héeﬁlid tﬁg.?i &t é‘ﬁ% y g

30 the ship anpunts e di spl acenent node
f1 oat reglonexﬁﬁélﬁ§tlﬁ b&ﬂ@l@@ﬁéﬁ HFIS§ et id ﬁkk?%%n@a&sa fRgGhEhght of
t he dlsph@cegggﬁ.nnde float region. 35 A very favourabl e reserve buoyancy
associated wth a great deal of additional housing space results if the

wi dth of each float half-way along the ship at the 7

In order to obtain favourable behaviour in rough seas,

and to maintain high speeds when travelling in the
displacement mode even in the event of heavy seas, the

15 invention provides, in accordance with a particularly
preferred embodiment that the said hull sections become
continuously narrower in the stem direction starting
from the largest width, and in particular become
narrower linearly, and finally no longer merge in

20 step-like manner but instead continuously into the
displacement mode float region.

In order to provide a lot of reserve buoyancy and a lot
of housing space the said hull sections should however

~— 25 substantially retain the largest width in the direction
of the stern.

An advantageous practical embodiment is characterised in
that the height of the said hull sections half-way along

30 the ship amounts to 0.8 to 1.2 times the height of the
displacement mode float region, and is in particular
approximately the same as the height of the displacement
mode float region.

35 A very favourable reserve buoyancy associated with a
great deal of additional housing space results if the
width of each float half-way along the ship at the



1 transition fromthe displacenment node float region to the associ ated hul |
-section increases by 30 to 70% preferably by 40 to 60% and in particul ar

by ap ximately 50% in substantially step-like manner, 5 preferably via
gentlé%%ounde& or inclined transitioh regions of |ow height. A further
enbod nt is so arranged that the floats increase in width outwardly

substantially continuously 10 and preferably in snmall steps. The steps
serve Lo teansétiba fetome dheudiapl agrenemtsmode fdondt aegion-ha her nor ey it

I s advant o] I.f. . f I td i a [ GRyEent node fl oat
region to %egﬁﬁkfu%g%gte&mgn gex e%gg %P“é%g‘%gl égoﬁozg:'p??om fately 20 to
40(@ and i preferabllyabyatétartaarfdfite and abbumasgmcuéatrpblifhori zontal , which
makes it : ¢ \Y sqfs vy seas, i.e.
makes sea ?gégkﬁ%%%%%%oﬁmaﬁﬁg%ﬁﬁé%gg?{:ggr ?ﬁ%ﬁgra%é'{}g?ﬁ ficance that
t he i nherpnafesablyt Wd af |asmtd Yextaunded RF ahRFiingdpransdititon one anot her

fromthe §é§§bhg bge&%Mewéﬁégiymereas the outer sides of the shipward

vehi cl e have a curved profil’e in the |ongitudinal direction, the inner
sides of the floats should be parallel to a first approxinmation in order to

keep nut ugl fhEEhH‘%P{éﬁx’ﬁo‘ﬁEﬂ@?ﬁ:ﬂ idesd | oo #n§Ed! Lhathenl Flcatepr esent a

very slender 30 hull with parallel_lines over at _|east two thirds of the
total |enirRreafe BRoxddtmewwardlhgybshanhialpyeconddinmouslst he fl oats

at theoi nggd Pi:@?eirﬁbl | Qe dnfd10M depPOi Phe 05 t3psVisWvdl td TediaRe, an
additional half hull of the p?%gq?nal frame type. A further advantageous
enbodi menthesvebtednsurfcsd & us gthe. resistance.

Furthermore, it is advantageous 1if the transition region
from each displacement mode float region to the hull

15 section extends at an angle of approximately 20 to 40°
and in particular at an angle of about 30° to the
horizontal, which makes it possible for the vehicle to
settle more softly in heavy seas, i.e. makes sea travel
more comfortable.

20
It is of particular significance that the inner walls of
the floats extend substantially parallel to one another
from the stem to the stern.

25 wWhereas the outer sides of the shipward vehicle have a
curved profile in the longitudinal direction, the inner
sides of the floats should be parallel to a first
approximation in order to keep mutual influences between
the floats small. The floats represent a very slender

30 hull with parallel lines over at least two thirds of the
total length.

The broadening of the hull in the upper region of the
floats at the inner side is, viewed from the point of

35 view of its shape, an additional half hull of the
polygonal frame type. _
A further advantageous embodiment is so constructed that



1-thé keel line of the floats rises slightly fromthe stemto the stern,
and indeed preferably linearly at an angle of 1 to 30 and in particular of
approximately 20. 5 In this way the higher buoyancy obtained i he rear
regi on t hrough ‘broadeni ng of the floatsqcan be conpensated foég;& order ‘to
obtain a horizontal floating position. 10 It is of inportance for the
safety of the ship that, in accordance with a further advantageous

enbodi nenty, I [ a S

several” débk%gglkt%ﬁbagggﬁééyc é%b§$§a§% hlggg %égg%élggﬁgﬁﬁeelﬁ% one

anot her. A d@@temsrtmltdxe rst}mmu candrindeed prefgradlin iimeanlansit iasn zone

fromthe disg in {10 Q?Ad r%'ﬁ@r&?chmﬁra%@(éﬁﬂl%tle §e(‘2tq on of
nom/one of t I

each float. oats 1s danaged under "water, t hus
becones Ieaky, for exanple due to the explosion of a mne or the i ke, the

floats ing hen @@iian Rfy i m&éhé@%@yén@\keb@ﬁt@dﬁqﬁ 9l dagiction and

the vehicle still renalns fully floating and manoeuvrable. 25 The
i nventi on caﬁeSéQ&uﬁﬁﬁﬂQQhKQ#QQQﬁH%HQaﬂﬁaﬁPSgé lgets &fmabeangement of the

propul si on ugiohpedfs dth@ tpdre deserddedebnobEa®h 34 hédt iZdhtaln f1lat igRse the
ar r angenent should I n accordance with the invention, be such that the main

propul si on uRPSdt 19 optionally also 30 the fan dri ve' units, are
constructed as containers mhlch are suspended at their top side fromthe

deck structure and, at their |ower side, ar mer el aced sideways, and in
the | ongitfudilialt Sdife dIRAT LA s’%o’f htéhgtﬁﬁ Gyeoé:'%/ r‘?’r‘?e tg’ atys 18

further objeegkcelrddmd m/lﬁﬂi | DNf U Bt h®r saghaRhigallus lemwda&enetrtte, ey ancy
effect of th%lair cushi on

1 oats are sugng¥ﬁgd bygat least one, preferably by
= several decks, into buoyancy chambers which are sealed
relative to one another. A deck should in particular be
15 located in the transition zone from the displacement
mode float region to the associated hull section of each

float.

If now oné of the floats is damaged under water, and

20 thus becomes leaky, for example due to the explosion of
a mine or the like, the floats in the region of the hull
sections take over the float function and the vehicle
still remains fully floating and manoceuvrable.

25 The invention can be used with particular advantage with
an arrangement of the propulsion units of the type
described in DE-0S 34 26 333. In this case the
arrangement should, in accordance with the invention, be
such that the main propulsion units, and optionally also

30 the fan drive units, are constructed as containers which
are suspended at their top side from the deck structure
and, at their lower side, are merely braced sideways and
in the longitudinal direction against the structure of
the floats.

35
A further object of the invention is to substantially
improve the buoyancy effect of the air cushion without



| increasing the energy supply. For this purpose a further enbodi nent of
the invention, which can al so be used 'with advantage w thout the previously .
descri bed features, provides that the exhaust ducts of the conbustion 5

engi n ¥ the main propul sion unitg, and in particular also for the fan
driv | ¥s, and preferably al so of "any generators, open_.into the space
bound y the floats and the skirts, in particular into the air space

whi ch 1slﬂg¥g o] t ek Ceqfurgd t nst N
dlsplacenent £géﬁem#§% Qﬁ w@% u??%&gn presggg% gséna|Pﬁ‘é8ﬁ5n or the

sane as tembaddment ofistheednueatdpnyhehichn e %bmubeu vaednyihbs. The
exhaust %ﬁzél{eééé"@ eragf'etﬁgn'ﬁ‘r.‘%b' SAidscf Pbed SpbheuyaL) ous drive

units, which are constructed as Diesel engines, Is "t hus

addltlonéMQWkgﬁﬁcﬁhéﬁ FheaGWBﬁP§§e§@§ﬁﬁyﬂﬁﬂth%)%@@bquIOhe air cushlon
This is RoRpidLS, of’eﬁﬁ‘é'sﬁaEhepﬁébﬁﬁ%tlogﬁ%rﬁrt?é5UéﬁdOin”gf?@h%&%e' engi nes

lies in the order of magni tude of wat er
| ar ger t FhFQ Fex bERG abRY ﬁFégguPélﬁéneraa!q Pifeeably nalse era@]ashl on I'n

princi pl Qgerﬁéﬂfa@&f@ﬁ%?@ﬂ 2AfbNeReCapaer wﬂ?&é&db*”tﬁé Edbgeganner to the

air space between t loats, it . is_however prinmari ust the two main

drive notd¥s the C%be%ssolﬁoﬁﬁéEEQH aks it &he %%rtﬁBaFﬁth%an it is
however nigf mﬁayté@eas@v@x*aaaswaﬁa& RLEFHIL Dk ihg ©PatbLulareRéso the

vol une_ of . ex as ch e framthe .conmbusti on engjnes which is
expl 01 oA AP UATRASRE (RRIST  VERENERR, A (HSN4RY BHESFRFE: RGLBpaci ty of
the air cmsamcu_rt ctllafeot nEheasafebysakbisl Wausd daduptbesuadvapt age which
S Obta'Qﬁ? anghehaghausé 9gs ductln% of the invention, and which is ;
particul afiS ached combustion éngi ;

The exhaust gas pressure of the combustion engines for

15 the various drive units, which are preferably
constructed as Diesel engines, is thus additionally
exploited in advantageous manner to provide the air
cushion. This is possible, because the exhaust gas
pressure of normal Diesel engines lies in the order of

20 magnitude of 1800 mm of water column which is larger
than the buoyancy pressure generally present in the air
cushion.

In principle, all combustion engines can be connected in /

25 this manner to the air space between the floats, it is
however primarily just the two main drive motors which
are so connected.

As a result of the invention it is however not only the
30 exhaust gas pressure but in particular also the volume
of exhaust gas which emerges from the combustion engines
vhich is exploited to provide the air cushion. In this
way the lifting capacity of the air cushion can be
increased by about 10%.
35
A further advantage which is obtained by the exhaust gas
ducting of the invention, and which is particularly



101 inmportant in warships, is the fact that the exhaust gases are greatly
cooled by mxing themw th air and also with water spray before tey—egerge
fromthe rear skirt. In this way the emtted i'nfrared radiation
considerably réduced and thus the |ocatggn of a ship of this kind<aS -
result of infrared radiation is made substantially nore difficult. The

om ssi on of exhaust gas ducts through the deck structure also represents a
substanti dl depittaget ofin twa ssieipegli fenthelfatbetbpenithe ekhaetexhaust
ducts above the water line %f preffréeg because EB this Ba%'|GEEHQU|| noi se
i s transferr 8§58 AR FRRALHY Wa? Rt 89 sBY  RAF 18, RSy YA, 151 vehi cl e
i s made nor e adisd iwdilH .wdite £ad pray dbefiater thelri emexgwi tfiromt el irzayr fi ns
arranged on the floats . | ns{ de r DE- 23 12 488).
20 A further = 'retc‘t afd} ﬁleé Rﬁa\./%nﬁ)%ﬂexﬁé@ﬁ%&@ﬁﬂﬁg?@gﬁﬁ%u 5‘%@& di*h a
dynani ¢ sttabiclonsdtdenralfy t teduet @ranéhtblie thehdocathienf iofis amsibdlp arfe
necessary for.:t:hi s 4 bei XRPS : bt Gul uring
manoeuvri ng Fﬁl%gﬁﬁgﬂ$§£§§%tf% s%etggagﬂFggggggg??Pgﬁgﬁhe3%e§%§ 5 using
the stabilizeubstantially deere cdsffiente hFheopmdss iome ofneada@ust provi des
that stabilizglg fdd&é"*%}?{bxg%ﬁtﬁ!éél%&éék es@?ﬁﬂ%uﬁ:éaﬁiﬁg $epPEentis £1 1 anged

at the | ower “end r?gipn 0 oats at the insi wi'th the stabilizer
fins bei ng sGubshaiial adeantass afstbist pmbedimsnti-on fromtravel in the
di spl acengnt node into travel in the air cushion node and/or the exceeding

of a critical speed range during travel in the hovercraft node at higher 35
speeds. In pQWﬁtﬂH%ﬂl%gﬁ%grtBﬁ %FéﬁP?FzQPC ?n§g§WGUF@eb@ﬁ&%ﬁHLkﬁ?e&sthe

stem Stabiligrdfefid® Sedawpsi dhathysbrapr Desdedull odset s regi on of
the_ship. transferred to the body of water, so that sonar location
of the vehicle is made more difficult.
15
Catamaran water vehicles with stabilizer fins arranged

on the floats at the inside are already known
(DE-0S 23 12 488).

20 A further object of the invention is however not only to
obtain a dynamic stabilisation of the water vehicle
without the fins which are necessary for this purpose
being exposed to damage, particular during manoceuvring
in harbours, but also to achieve additional effects

— 25 using the stabilizer fins.

In order to satisfy this object the invention provides
that stabilizer fins which are pivotable about
transverse axes are arranged at the lower end region of

30 the floats at the inside, with the stabilizer fins being
so controlled that they assist the transition from
travel in the displacement mode into travel in the air
cushion mode and/or the exceeding of a critical speed
range during travel in the hovercraft mode at higher

35 gspeeds. In particular a pair of stabilizer fins should
be provided at the stem. Stabilising fins can optionally
be provided in the stern region of the ship.



The fact that the stabilizer fins extend inwardly into the space between
the catamaran floats neans that they nove on the one hand in nore uniformy .
flomnn-,m=ter and 5 on the other hand that the danger of them being damaged
s co .|o\‘ably reduced. The control jgakes place not only for pitch danping
but ratARrvin particular also as a buoyancy aid in the transition from
travel\dJ he di spl acenent node to travel in the hovercraft node. In 10
this way the lifting engines can be relieved and a power saving i s nmadew
possi bl e, j.n ditign to exp t he .exhaus press re of the Diesel
engines.'#ﬂ? éh ?ﬁ@géigzsﬁsﬁﬁBﬁ ﬁ#&ﬁggf Yi¥¥9g force of
t he stabiMhﬁlﬁp&déﬁbeﬁW&em the dasa@aednaflbaﬂs1meanﬁuﬁhﬁtrmhéyngs has
shown its f to b y.fa r b|I|S|n fins ve al so
proved to etfkg% %ﬁﬁhuié%ﬁé ?SL %8?3 B&'ﬂ'g fé’q"%”rﬁg ook knots is
to 20 & e»meﬂﬂeobmer ngand atbati bhehdahgeer ofafthemdeinki damagédcal speed
range can |l C h I endi flﬁﬂfr ntrolling the
stabilizer Iéﬁﬁ%i %i?ﬂ%é Fﬁdﬁﬁggar ?guPQhEQfg %aen ﬁ?ﬁéﬁ]ég avourable
stabi | i si ey fon reikchedampinghbnfcrathesd im ptalmlmzhmaalsmas

stabil | S 30 tdyad ?Xpé?d'ﬂﬁdthé Epancitibn rohh Hrddl Mpalpe and | n

particul ar rst quarter o two pairs of stabilising
fins in tﬁéﬂR&ﬁCQﬂﬁﬁ¥é$°éﬁ Fﬁetgévﬁﬂoépsthea@°¥ﬂ§&ﬁﬁﬁt(ﬂﬁésenimo st ern.

The cqmf r edhi®f Weie eh&biifeing éh@inhakeﬁnpb@c%q&é%d 3hd e way
that the excursions of the stabilising fins | e of de ecti mhlch are
cal l ed 35§ﬂY#ﬂﬂ5&§Hﬁ¢¢%ep?ﬁ§1§ﬁﬁp g é#ﬁﬁp§ eﬁh%n t he

excur si onexMiuEt adds rlsﬁelséeéetefl the bhesehi rénmmelé dH{é ng the transition,
into the hov rcra{_f.t rmdg -
ination o the air cushion with a certain lifting
force of the stabilising fins, which are designed as

15 1lift generating wings, has shown itself to be

particularly favourable,

The stabilising fins have also proved to be favourable
when a critical speed range lying about 25 knots is to

20 be exceeded during travel in the hovercraft mode. This
critical speed range can be overcome with a small
expenditure of energy by controlling the stabilizer fins
at the stern in particular.

25 A particularly favourable stabilising fin arrangement is
characterised in that one pair of stabilising fins is
provided in the first third of the floats, and in
particular in the first quarter of the floats, and two
pairs of stabilising fins in the last quartér of the

30 floats - as viewed from stem to stern.

The control of the stabilising fins takes place
primarily in such a way that the excursions of the
stabilising fins (angle of deflection) which are called
35 up to stabilise the ship's movements are superimposed on
the excursions which are required to lift the ship's
hull during the transition into the hovercraft mode, or



12 1 to achieve a certain permanent |ift. The stabilisation by nmeans of the
stabilising fins is primarily provided for operation in the hovercraft

node, 5 the stabilisation can however al so be used in accorgdn with the
invention in expedient manner to nmake tnrgvel in the displ acegen?) node
substantially cal mer and nore stable. 10 A particul ar probl 't h
hovercraft is the arrangenent of sonar devices because the floats naturally

operate, depepdiagn9evehg BRYEath g&%&fﬁ!nen‘ﬁi ghigery different drafts. A

sonar apparatus which can be exten

ed sideways out of the ship's hull and

dowmwardly is already known 15 (Conbat Craft, May 1983, page 101). Because

of the out ole@@néeameiaaeefranbyam@a@ssIdfectué)rmfabnsl@mgtsﬂn@nléhe ship
when the sonar devi

ice is _su g bel ow |1y

ot entinbl o S OMES TAROLY nBFGVRBCRIGOR OPGTAAOms \rb ShE BOvSerahE Phgenti on
seeks to pkovilde aﬂahuasgeasnt cah bwey@raraldryime wdedhin sapastdentarly
suited for the, gﬁ

whi ch al so téﬂ% o]
starts from ttieecdnsppacemeatvwabde sabistlan tifzdrly rcal nonnawed dhgrext endabl e
and retractab% ?

ruc

on the deck s

e wat er, ,surface. entr

ran ai E%CUSh on water vehi cl e of he |nv ntio

and
P S irEntifs drose il ent’ dauter 6 Dk f o EFaveh, £8n

gunn carrying a sonar device at its lower end is arranged
ufe between the floats, with the |ower end of the col um

bei ng subnersible bel ow the water 30 surface both durlng travel in the

displace
satlsfy

ec

%gﬁgr

DG BRcb el iR JIRUSIEL o4 ORUIey | angidghe L0

t provis I N accor ven I on,

for a stabl | |@fn§onaﬁ devicesnperamseatthenElanks @W?%blbnomir@h@rcol um

whi ch prefera@éyeﬁaﬁlhgnea%ﬂ h'o%% Reneadidydine welervery facesdrehpg travel
i nthe dlsplagenent nod colum is in

15

20

30

35

raft
out o
(Comb

s. A sonar apparatus which can be extended sideways
f the ship's hull and downwardly is already known
at Craft, May 1983, page 101). Because of the out

of center arrangement a one~sided moment is exerted on

the s
water
known

The i
sonar
catam

hip when the sonar device is submerged below the
surface. A centrally extendable sonar apparatus is
from GB-PS 12 53 382.

nvention seeks to provide an arrangement of the
device which is particularly suited for the
aran air cushion water vehicle of the invention and

which also takes on further functions. In this respect

the i

nvention starts from the concept of a water vehicle

wherein a downwardly extendable and retractable column
carrying a sonar device at its lower end is arranged on
the deck structure between the floats, with the lower
end of the column being submersible below the water

surface both during travel in the displacement mode and

during travel in the hovercraft mode.

In order to satisfy this object provision is made, in
accordance with the invention, for a stabilising fin
arrangement at the lower end region of the column which
preferably continuously lies beneath the water surface
during travel in the displacement mode. The column is in



13 1 particular tel escopically extendable and retractable. It is particul ar
expedient if in the retracted state of the colum its lower end is | ocated

under water. . during 5 travel in the displacenment node. The sonar device is

t hus con busly in its working posigion during travel in the displacenent
node. Th ar device only energes fromthe water surface during travel in
the hovercraft node, can however be brought back into its operating 10

posi ti dn iparedicndingdles copicall Fhagttehdabieoah@d e t¥ddtddmee i nvent i @a,
the columm of the sonar device is additionally exploited as a stabilising
el ement. A three point support in 15 conjunction with the novable

stabilisiag'msnpantxnularn&xpédlaﬂtamfagnouhefaeﬂﬁﬁctéﬁrgﬁuxﬁﬁﬁﬁ with

t he st abi | P f th nar_gcol um
however ggﬁérgﬁ%ﬁrun ?ﬁgﬂg j T éa%? 158&% Qiqﬁﬁrﬁfﬁf Léﬁﬁﬁp%tatlc

st abi | i5si rkgaﬁnﬁictnmrthQGiispbaclmnenb medabl Fhieo stonarsddvicre riexei ve from
di fferent 1€ X Is ust abl e.
Furt her m)rglllu gqrfsﬁ%x%%lx fgﬁfl Eg gﬁgtl%gtolsor@irk%ég e ‘fegi | ar ger

t han the h@l@h@ ﬂBSPH&Q#E@E@ medﬂeeﬁheraoearldaMu§GMQnﬂquMErge$Dde and
travel 10 el RACHEL wﬁfa@@ddheﬂﬁﬁdtﬁve&efﬁ aﬁitev Hevdaehlpeand | n

particul ar approxi mate 50% greater than this he erence. In this
way diffe :dé?;ﬁmshqyfe\t% %rmoa@btcbasm éwﬁméhﬁamem:frm:e can 30 be

sel ectied @@gyyﬁbd(tyﬂegggﬁﬂ&ﬂ? tRet B81GRAYI renents of a particular sonar

oscillator is possible. The um shoul d be arranged at the center between
the fl oats whereby nonments which inpair the course stability 35 of the

novi ng shithuegn e RIdeeddreé YwaRi €B€. invention, the column of

the sonar device is additionally exploited as a
stabilising element. A three point support in

15 conjunction with the movable stabilising fins is
particularly advantageous for this arrangement, with the
stabilising fin arrangement at the lower end of the
sonar column however generally not being adjustable,
i.e. executing a.purely static stabilising function.

20
In order to be able to transmit or receive from
different directions the sonar device is expediently
angularly adjustable. Furthermore, it is expedient if
the stroke of the sonar device is larger than the height

25 difference between travel in the displacement mode and
travel in the hovercraft mode and indeed is preferably
40 to 60% and in particular approximately 50% greater
than this height difference. In this way different
depths of the sonar device below the water surface can

80 bpe selected so that ideal matching to the requirements
of a particular sonar oscillator is possible.

The column should be arranged at the center between the
floats whereby moments which impair the course stability
85 of the moving ship can be effectively avoided.



14 1 The sonar device can, in accordance with the invention, be active or
passive. The stabilising fin arrangement can also consist of a |ift

'generating wing section which as a whole is of circular shape e-.sonar
oscillator 5 can either sit between thellift generating vane(ié%ébe buil t
into the optionally circular structure of the wing. The sonar um shoul d
be subnerged as little as 10 possible below the water surface for the
preva|I|ngloﬂﬁmaman;nnﬂhy1¢eocdn; in avopdddelcet eritdushef fiotentdon he

runni Ag resi e alr%b FEN f&; 1@? gvgosi.hgl %tayﬁﬁ(l'ﬁ ?'lv'ach‘%n‘?;]e%}%%ed for

sear chi ng for submarines he arrangenent betwe e floats
is also of p&an @lse crhaistgef bachifs Bﬁéemﬂ&WMQMﬁﬂn9u§GQ$lnn1thnm are

too slender T A ANOTISUGE LRPLALLA! bREp V\h‘?:"h"ea%o%a‘ﬁo’b‘éedﬂi“% sonar
a (0]

device requires vertic also inpairs the

stability Df qare eﬂetrh%@t chgtveen| tha Mﬁ@hgﬁaﬁr%%r‘@éﬁﬁ)m Re y

constructed, Hyj1itS 0SS A& ob916ﬁ5919a@§QcﬂﬂhQ %@Qddﬁﬁ¥8'6¥‘tﬂé’use a
substantlally | ower stroke which is nerely sufficient to conpensate for the

hei ght vari aMi®¥ 25 between travel in the displacenent node and in the
hovercraft node. The decisive feature in this respect is the fact that the

sonar devi ce remnains cont nuous rse Ul i travel in the
di spl acement TR&IEONGF t‘H‘? umg s *‘ﬁgiétg‘é gﬁ'ﬁrg lﬁ%ﬁd’fﬁt{}% 13% 30 reduced.
Wher eas, mrimémlbemxbhﬂxdleatecegumtfamdefotme:rmoqmédaﬂslraj, around 20
knots the speed of i he sq% durlng ratlon IE#%&% avercrégé de can be
up to 35 40 QRRAtING Mede, in Offghe P EN81Fe 39 T Bhar
devi ce the running resistance as far as is p0551b1e.
N
The sonar devices are used for searching for submarines
15 and mines. The arrangement between the floats is also of
particular advantage because the individual hulls or
floats are too slender for a bow or hull installation.

Whereas a conventional sonar device requires a vertical

20 stroke of 3 to 4 m, which also impairs the stability of
the variable length column which must be correspondingly
constructed, it is possible, in accordance with the
invention, to use a substantially lower stroke which is
merely sufficient to compensate for the height variation

— 25 between travel in the displacement mode and in the

hovercraft mode. The decisive feature in this respect is
the fact that the sonar device remains continuously
submersed in water during travel in the displacement
mode. In this way the stroke can be substantially

30 reduced.

Whereas, during travel in the displacement mode the

speed lies at around 20 knots the speed of the ship

duting operation in the hovercraft mode can be up to
35 40 knots.



-

so as to reduce the resistance is of particular significance. 5 A
particul ar di sadvantage of a known catamaran air cushion craft is the fact
t hat the N.Ls provided at the stemand at the stern to bound the air

cushi on a€§§>péce are continuously sdbnersed bel ow the water surface during
travel in e displacenent node. In this way the 10 runni ng resistance
during travel in the displacenent node is considerably increased and the
skirts lar dnsafhiiectrespechi theezetraptebilityamf ithe tsonaralenican wat es

irts fa i byors _ vater
ind are arCasend @ TACE A EopARRARES 1 ME FRIGREIL ° 0T P huce he

runni ng r edigidhieangrl. t o achi eve troubl efree running characteristics al so
when operating in.the displacenment node the stem and/or stern skirts 20 can
be noved out of their operating position for travel in the hovercraft node,
and carf i & panticnkar pdispdvantageard g knomn SALARATAR AL pi voted, to

such an ex@Midhairsitd i D§ thavehckNthae dhedcreEntyrmpdeaddiey: no | onger

or only uninportantly_contact the water 25 surface, at |east in calmwater.

f . .

This can Gé’eacﬁﬁ%‘beﬂ“ﬂ n*_"?v\Bhﬁla%.erPf t&n_@ﬁué‘dcdm?er% %s’_t}hl%n vt Br vehicle
in whi cgl @p‘arcsdwgaozsélééntﬁnﬁeutaﬁﬁ fbubmte&lslshd_emiﬁmhﬂié M%@bté‘t?ﬁféf’éde? .
rearwardly, an rounded a front, i, C e secyred a e top to the
deck str uétu&'r"é‘%rfﬂr%?nﬁhuérthﬁré?’épgﬁff"ﬁn&\/g@a‘{ﬁmrﬁb&qw Y3Y¥t158Q air from
above 1dur irmgnitey etes hst @ncbodardngf t raved,  ithdthd il spleedment pr ovi des
t hat pivot ms, which e n u nt.i_al f the i downwardly 35 are
secured i A% ¥% o(ﬁ?n§’e€+§ﬂg8§ ?ﬁg%ﬁéé%éit )séndz;%g%eplé%’[% 1%ar war dl y about
an upper tsulnjeal seo shapidawdaronThdisnglsiovappl igs i d heatamapas of the
elastic L a48r vehicle in accordance with CH-PS 495 248 in which ~

the skirts are pivotable and are arranged to float on

15 the water surface.

In order to reduce the running resistance and to achieve
troublefree running characteristics also when operating
in the displacement mode the stem and/or stern skirts
20 can be moved out of their operating position for travel
in the hovercraft mode, and can in particular be
elevated, and preferably rearwardly pivoted, to such an
extent that during travel in the diéplacement mode they
no longer or only unimportantly contact the water
25 surface, at least in calm water. ~

This can be achieved in two ways. If one is concerned
with a water vehicle in which a front skirt is formed by
resilient pockets which are folded rearwardly and

380 rounded at the front, which are secured at the top to
the deck structure and which are preferably flowed over
by the lifting air from above during travel in the
hovercraft mode, then the invention provides that pivot
arms which extend substantially from the top dbwnwardly

85 are secured in the front region of the pockets, are
pivotable rearwardly about an upper transverse shaft
and, on being pivoted, pivot the regions of the elastic



1 pockets which would come into contact with the water surface during
travel in the displacenent node upwardly away fromthe water surface. 5 A

further possibility is that the upper nounting of the pocket i'ns
unchanged when they are pivoted upwardl ygand that the pocketéggfgé :
resiliently deformed. In the latter case a chanber shoul d be | ded above
the front skirt to acconmpdate the elevated skirt. 10 In order to ensure

troubl ef rek sRlKews dbiicl POMEACEShE SRELACORE aldte waltd R HKiwdtshoul d
extend into lateral ipternal recesses gLthg floats. 15 |If_one i s concerned
|

with a hover GH%aTH T LRIt hEAVBAr 18k solecengnt ngde HRWaRRKEL s
whi ch ext end gwdwal fedmt ©henwateet Bagfaee.are arranged substantially behind
one anot her, then the construction is preferably such, in accordance with
the invention, that the pockets 20 are connected to a source of air
pressure &@nd Aarfustierctpostjbibitat ¢d dhatelthevappeir moadimsy dihetlodil ity
to draw in t RS i i di a t. mde. however. not
only reducesmﬁéy%{#wﬁggéﬁggréé?é?gﬁgg E@%“aF§§5b§§gfgﬁﬂﬁa%Fr%RHﬁ§é9¥he
wear of the skidttthati ghe speekstsf aze kestid ieahlynldefivermest ai Irecttoy
conplete elim | the Lhg ht anc [ The
pi vot abi | i tyrﬂoﬁ gn(;'%)%er %kffr!tglgmégnsggﬁg'?h?gvgggﬁggaeﬁjv#j{ﬁ:n%%yf%in%
transver sel y S0l ekt ehdaagonnedaba Ebaseleveted &fdade a |inkage (actuation
pneumatic)gsimlar to that used for the hood of a pram The ability to

pivot the front skirt away fromits 35 operating posifion neans that it is
necessary1x)%ﬂcﬂﬁ@%xat@p@%§3FesEé@BbQSfé@@oﬁmiiﬁﬂgtqﬁf¥ﬂ9rh°Y¢FQ¥ﬁﬁt

upwardly pi voipsk £t pé€- the Stdeh bERikel enddd R fddPintKiTdeoner 17

S

internal recesses of the floats.

15 If one is concerned with a hovercraft in which the rear
skirt consists of resilient pockets which extend
parallel to one another and are arranged substantially
behind one another, then the construction is preferably
such, .in accordance with the invention, that the pockets

20 are connected to a source of air pressure and are
selectively inflated or relieved of pressure.

The ability to draw in the skirts during travel in the
. displacement mode however not only reduces the running
-~ 25 resistance but also considerably reduces the wear of the
skirts. High speeds of 20 knots can only be obtained by
complete elimination of the running resistance created
by the skirts. The pivotability of the rear skirts can
be achieved relatively simply by a transversely
380 extending cushion construction and by a linkage
(actuation pneumatic) similar to that used for the hood
of a pram.

The ability to pivot the front skirt away from its

35 operating position means that it is necessary to provide
a special space to accommodate the skirt in the upwardly
pivoted state. In order to fold away the front skirt one



1 can however also exploit the.fact that the individual resilient pockets -
are fromtheir very nature sufficiently resilient that they can yield to
heavy bl ows_in rough seas. This-flexibility can also be 5 exploited in such
a way thaKEE%é‘front skirt is so resifiently defornmed, by the action of
mechani ca justnent neans, that all regions of the skirt are brought
above the water surface during travel in the displacenent node w thout the

provi siloncah hewevalr Jamémléhtpnoﬂeaﬂﬁe facaeaﬁa@ thebamdcfiddier air fl
for generatlng %ég air shi on | expgé in the area of the skirts in
I

order to &E&5 tﬂﬂ?%%e I?Eﬁt CLhr BEGH Y correspondi ng
pressur e. shﬁfueménﬁlynﬂesmﬁiémtskhatstheytbah yﬁﬁidxﬁbthbdv oted upwardly

h b 2Q The d f
: hgyr ggln| ?gﬁgﬁy%’ A r ang‘éﬂ é{?ﬁr P@%ﬁfgf?g?bé;éﬁgl ag‘csrﬂ &%&aEMyngl Ingso
ar rangéd &up&h&hedymn;swwhfat*aylthet bhgn@roapa@hanﬁ iigw drawn in by
sui tabl e %%3?‘35% 2 andp%ﬂ? Eﬂg QE{:EBE el (yé)\ééi The skirts are

preferably a |n var | ous |n &b5|t|ons bet ween
t he posit rEJussmentr deRnshi ambnallr segionsdofhéheosikinn a‘m pur e

hovercral brb@t® apldve Nite WHHEE ¥arraes aheliay ralflnl 'dY dé36t ween pure

di spl acenent trav pure overcra t trave rea | se with the
vari ous |ﬁﬂéP#é&%ﬂﬁ?ﬁuﬂQQQcﬂ%thﬁﬁﬁgtbépﬁﬁﬁﬁhﬁléﬁ e speti@bf the sea, or
on themvaohaing §edfris. and al so being sel ectable in dependence on how high
the vehicle is 35 all owed to proj ect above the water surface fromthe point
of view of possible detection by the opponent.

In general a part of the air flow for generating the air /
cushion is expelled in the area of the skirts in order ~
to stabilise the resilient skirts through the

15 corresponding pressure.

Instead of making the skirts so that they can be pivoted
upwardly they can also be made so that they can be drawn
in.
20
The drawing in of the resiliently arranged skirts could
for example be achieved by lines arranged at their ends,
with the lines being capable of being drawn in by
-suitable winches in order to swing the skirts upwardly.
25 | g
The skirts are preferably adjustable and fixable in
various intermediate positions between the position for
pure displacement travel and the position for pure
hovercraft travel. In this manner various states of
30 travel between pure displacement travel and pure
hovercraft travel can be realised, with the various
intermediate positions being dependent on the state of
the sea, or on the available draft, and also being
selectable in dependence on how high the vehicle is
35 allowed to project above the water sufface from the
point of view of possible detection by the opponent.



18 1 The invention is particularly suitable for water vehicles with a

wei ght of 700 to 1000 tons (for exanple mne l'ayers). 5 It is pacticularly
suited for fast patrol boats in the speed range from 300 to 5[,]3 W th
it being possible to achieve speeds of jy to approximtely 40 gr's when

operating the hovercraft node while speeds of 20 knots can be achieved in
t he di spl acenent node. 10 The invention will now be described in the

follog ngli n'trﬁ@rsndehghbnwlbhpaeftqm%&lt édﬁﬁbﬁé\ﬂ FEE Watéeh SEOW FI? 1
a partly sectioned side ca cushi on wat er
Vehicl i oREBE GLRBCVAEPh o HE T e G0 e 1000 Hops: JEQECERERBAS! an

vi ew of the maherlugbiehe of Fig. 1, wherein only the port 20 hal f
is illustrated because the starbord half is of conpletely symetri cal

construction thereto, Fig. 3 a schematic end on view of the water 25
vehi cl e ob FI951slpamd1EuWhthytb@xﬂaﬂﬁﬁnmﬂf&éﬁ paonohgboaes!| ineshef the

f th If f th
Ship: 30 Fi goB5ednEenhe; s, 0] kel B 1o S4B G Phe 108 BOSRERRE, "
illustrate the acharyenspeeds wdr |txm$mramsroxnmt©lyjaﬁeeknpta when
| nventi on, éPEkﬁtlﬁgftﬁ‘éhnge'&r%f’ce ndd i Pe T psLagBpdbaeREoRE the

front sklrt 0 cushi on wat
can be achieved in the displacement mode.

10
The invention will now be described in the following in
i more detail with reference to the drawings which show:
~—
Fig. 1 a partly sectioned side view of a catamaran
15 air cushion water vehicle in accordance with
the invention,
Fig. 2 a partly sectioned plan view of the water
. - vehicle of Fig. 1, wherein only the port
20 half is illustrated because the starbord

half is of completely symmetrical construction
thereto,

) Fig. 3 a schematic end on view of the water

— 25 vehicle of Figs. 1 and 2
with the starbord half showing the
lines of the stem of the ship and the port
half showing the lines of the stern of the

ship,
30
Fig. 4 an enlarged view analogous to Fig. 3 to
symmetrically illustrate the arrangement
of various units in accordance with the
invention,
35

Fig. 5 a schematic side view of a first embodiment
of the front skirt of the air cushion water



19 vehi cl

. lines VI-

a further
vehicle i

of an upware

node, 15
rear skir

e of the invention, Fig. 6 a schematic sectional view of the
VI of Fig. 5, 5 Fig. 7 a schematic partly sectioned side view of
eptiodi nent of the front skirt of a catamaran air cushion water
nrdance with the inventgon, 10 Fig. 8 a schematic side view
pi votabl e stern skirt for the catamaran air cushion water
vehicle of the invention in the operative position for the air cushion

vehd clieg o9 tHdeinwemt YoRry as Fig. 8, however with thes
t being shown in the upwardly pivoted state. 20 As seen in Figs.

1

to 3 the two floats 111 of a catamaran air cushion water vehicle in
accordanckiygit b t e sichematiien deoteiémahesily 8f Ghelldinkd 24 in the stern
part of the ship d. Lr 30, 36, 42, 48, 54 in the 25 stempart of the
ship (forecastle)agsyﬁi%ggﬁﬁéaméien b, ¢, d, e, f are provided at the
outer Side of the floats 111. Stringer lines I, Il, 11l and IV are provided
on the in skde_o fls el ;lsi.ne .i i gnated with

t he refergggé Zun%r%Fh%gﬁFlﬁg&gﬁééﬁfﬁgg?ggsnéat%129a%&§§kq§f
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accordance with the invention,

Fig. 8 a schematic side view of an upwardly pivotable
stern skirt for the catamaran air cushion
water vehicle of the invention in the
operative position for the air cushion mode,
and

Fig. 9 the same view as Fig. 8, however with the
rear skirt being shown in the upwardly
pivoted state. )

As seen in Figs. 1 to 3 the two floats 1lll of a catamaran
air cushion water vehicle in accordance with the
invention have frames 0, 3, 6, 12, 18, 24 in the stern
part of the ship and frames 30, 36, 42, 48, 54 in the
stem part of the ship (forecastle).

Stringer lines a, b, ¢, d, e, £ are provided at the
outer side of the floats 1ll. Stringer lines I, II, III
and IV are provided on the inner side of the floats 111.

The keel line is deéignated with the reference numeral
120.

As seen in Figs. 1 to 4 a deck structure 113, which can
for example include a hull base 139 and a main deck 140
arranged spaced above it, extends between the upper ends
or sides of the floats 111l. The main deck 140 is for

ructure 113,
whi ch can 35 for ex&upltdeimemins mént | obatbelEgoand skinki mwfdeck 140
arranged spaced agoEg
floats 111. The nain

£l 2 G105 BELHESR hHEcHPURR1RALS 1§ STdes of the



20 1 exanpl e surrounded by a breastwork or railing 141. As seen in Fig. 4

further superstructures 143 and 144 can be provided on the main degk 140. 5
I n accordance with the invention the two floats 111 are subdi vi n
accordance with Figs. 1 to 4 into a |oweg displacenent node flQ gi on

115 and a hull section 112 which is arranged above it. 10 The precise |ines
of the hull section 112 which accommobdates the machi nery and of the

di spl acemant f | I ppaLthgul an f/irom Figs. 1
o 3. The cocs ThREhe SraiBlddn by £ pReORER, BereR it SHeCAdd T ¢ he
di spl acenent node float region 115 at a relatively narrow angle with snal

steps 118 beirRgRLQVi; saf t Si ' eghali ki satd on

pur poses andhtgost%ee uclgle%hlg}? egsfs%%r%gﬁi{:g\?hgeicﬁﬁg% %i%gegg 2§éh fl oat
there i s howeadr bg Bravdidedrn dhomaiy dpFkhldliines a clear step between
the di spl gcement node float region 115 and the hull section 112, i.e. the
hul I section 112 is substantjally broadened towards the inside relative to

- the 25 di spFacassrdapse Midgdt the) bwanbtiornkhgotyo Adpasswilil pae

under st ood t guBBAR iHIE iin 4t HAREd | withorpgds theospRagatbehvwegpelshe two
floats. As, in accordance with Figs. 3 anpd 4, _each hull section 112 also

ext ends beyoAdSPREcEmeRt MQhe tfH0rk neegtem| AiandAd Aohuldl S8CtA8Hi on 30

115, as a resubt w®fichhgd ncdd dhipevefie¢he outer walls, a broad
acconmmodati on chanber is formed in the upper half of each float 111 for

acconnndéping the main propulsion units 114. As seen in Fig. 4 the main
propul si on umhks pre igNILimed esf ahe Bl neestaod ane dhisuspended via

O 10, DO oBho et £ R iy PB4 13k IERe' BOBEA Tecbichls ©f he
float region 115 can be seen in particular from Figs. 1
to 3. As seen in these figures the floats 111 become

15 Broader in the displacement mode float region 115 at a
relatively narrow angle with small steps 118 being
provided at the outer sides which serve stabilisation
purposes and to reduce the resistance.

20 At the inner side of each float there is however a
transition region 117 which defines a clear step between
the displacement mode float region 115 and the hull
section 112, i.e. the hull section 112 is substantially
broadened towards the inside relative to the

25 displacement mode float region 115, the word inside will
be understood to mean here in the direction towards the
space between the two floats. As, in accordance with
Figs. 3 and 4, each hull section 112 also extends beyond
the outer side than the displacement mode float region

30 115, as a result of the inclined shape of the outer
walls, a broad accommodation chamber is formed in the
upper half of each float 111 for accommodating the main
propulsion units 114. As seen in Fig. 4 the main
propulsion units are constructed as containers and are

35 suspended via damping support elements 145 by their
upper sides from the structure of the floats 111 and/or
from the deck structure 113.



"21 In the | ower

- of shock danpers 146 in the lateral direction and in the |ongitudinal

direction (not

regi on the propul sion units 114 are sinply braced by neans’

| ustrated) against the structure of the-floats 111. As

seen in Fig. 1 in propul sion adyregates 114 are housed hal f-way al ong
the ship within\t pper region of the floats 111. Drive shafts 147 which
are only 10 sch cally illustrated in Figs. 1 and 4 act on the

propel Lers 148 which are arranged at the ends of the floats 111. Fan drjve
units or g a 1 | ol fyi.ons 112
?xglﬁg &‘8?:& & e¥i 'ﬁe S opets f@n ARk g ﬁ&%‘f o]

the floats

ont lon units Thes an driv

uni ts suckragedi byf meanshofshacke dampers slépeinekpel Lageralough outl et
openi ngs, diﬂ@é&h %eagb' 43 raiee odg{wxamaﬁ'alﬁeeemﬁna gs. 3, 4) whi

i s bounded at e Si

| oats 111, and at ront and at th

of
e

ch
e

rear b§ rbklu$§ﬁ9t§ﬂﬂr?§aﬂﬂ§t EP@(ﬁﬁiPqurelﬁfl§hﬁn§épﬁéﬁtlﬂﬂat the inner
walls 119 of the floats 111 extend substantially parallel to one another
25 accordance with Fig .. at least fromthe region of the center of the
ship to the seepnin ﬁlshelré@eoﬁ'adfn PRl $EQBt pEIEREARES| 41419 téxt end

slightly xohkeal hulkowada1ongy am henig r@ﬂtﬁbﬁ Qﬁéshﬁﬁetro% donl he insi
30 The keel I|ne 120 i ncl des mal | rOX|nater 20 with
hori zont &£ akb&nbkRats ﬁlé r%&?sﬁﬂﬁfﬁ% ﬁ$éLwQ1FHeaHPSBPéEenent nmode
floatipegéonendbiehlegch laustiatiddain Hilds] s1sahdi ¥i ded by twe decks 121
35 into two bug ancy*é% n?@&%lmhlch are seal ed relat| e to one anot her.
the top tRECRF i?éée ArSat2 TR at ctBeaPPAF PLctH€ed by a de
Thefhodts 111.

121" .
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Fan drive units or aggregates 116 are accommodated
inside the hull sections 112 of the floats 111 in front
of the main propulsion units 114. These fan drive units
suck in air from the outside which is then expelled
through outlet openings, which are illustrated, into the
air space 125 (Figs. 3, 4) which is bounded at the sides
by the floats 111, and at the front and at the rear by
resilient skirts 123, 124 (Fig. 1).

It is important that the inner walls 119 of the floats
111 extend substantially parallel to one another in
accordance with Fig. 2, at least from the region of the
center of the ship to the stern. In the region of the
forecastle the walls 119 extend slightly conically
towards one another from the outside towards the inside.

The keel line 120 includes a small angle oL of
approximately 2° with the horizontal as shown in Fig. 1.

As seen in Fig. 4 the displacement mode float region 115
of each of the floats 111 is subdivided by two decks 121
into two buoyancy chambers which are sealed relative to
one another. At the top the displacement mode float
regions are sealingly closed by a deck 121*. The hull

I n

de.
t he

At
ck

—’



22 1 section 112 only commences above this deck. The subdivision of the
floats via the decks 121, 121' ensures that if one of the buoyancy chanbers
should 5 becone | eaky then the remai ni ng buoyancy chanbers can stil
generate at |east sufficient buoyancy 4hat wat er vehicle as a whol e
remains able to float. As seen in Fig. 4 haust ducts 122 of the main
10 propulsion units 114, which contan Di engines, are led to the inner
wall's 119 I air space 125
substantlal%e(t'éI %&eﬁ? oH’&’er O for e? vﬂq} |%&t€he di spl acenent node.
15 The catamaran air cushion craft of Figs. 1 to 4 floats during travel in
the di spl acggen h r dyl %yéiéfggb dackd - 210U g travel in
t he d|splacenen%ugagglg%obaﬁﬁyﬁgﬁeﬁlq$% SeCtIOH% %1% §%£ floats 111
i e above tﬁ@suaeértbatfaéeOMBOOﬁAﬁhthﬂﬁﬁiﬂﬁYJPQQNQQKSBShOHlQartlcuIar of
appr oxi Mgt &hycgnd i@aﬁgas mhn%hlaetr%mﬁ iy "!ﬁicﬁ{aﬁéf‘%%ﬁbé?g thg deck

structure 113 for Its . The wat er vehi ¢l e can now travel as a

nor mal cat ap®ibh 9PPRrEke éécﬂeéﬁﬁuéﬂﬁﬁ§QiﬁﬂﬁyhQﬁXﬁ#?YpFB@ECFb@ agai nst

fl oodi ng asya&esybhieficages Rhoike rémaiddrecspereapet ween the water
line W.O and the hull base 139. The | ow arrangenent of the main propul sion
units 114 nmake it possible to keep the inclination of the drive 30 shafts
147 (Fig. lasreéeahi val FleWA WhieCle xhaust At ASEI3tEE ENet RgiAarr angenent
of the propulsiop units a |y at the m ddl e of the ship. By sinking
The pr bl SPERPRALEN: §a1ER 4 T a0 ettt FREIAST ar GBSy 11 oo
deck surfacee@ntyhthl 9hher ails tal mﬁm Yot $ir BBl cahebe bReged.

23 1 As theegéngSEngaS%%efu¥¥ % ;ggw¥5g1§u6§§§ha¥§ilyugbgve the

N
water line WLO for travel in the displacement mode.

15 The catamaran air cushion craft of Figs. 1 to 4 floats
during travel in the displacement mode at the water line
WLO (Fig. 4), i.e. during travel in the displacement
mode in calm water the hull sections 112 of the floats
111 lie above the water surface WLO. A distance of 1 to

20 3, in particular of approximately 2 m thus remains
between the water line WLO and the deck structure 113
for its base 139. The water vehicle can now travel as a
normal catamaran with the deck structure being largely
protected against flooding as a result of waves by the

25 high free space between the water line WLO and the hull
base 139.

The low arrangement of the main propulsion units 114

make it possiblé to keep the inclination of the drive
80 shafts 147 (Fig. 1) relatively low, which is is also

assisted by the arrangement of the propulsion units

.approximately at the middle of the éhip. '

By sinking the propulsion units 114, 116 into the floats

one obtains a largely free deck surface on which other
35 suitable superstructures can be housed.



122 al so fl ow between the catamarans 111 during travel in the displacenent
node they are well mxed with air and optionally. with water spray before
merge at 5 the stern of the vehicle, so that they energe strongly

) fromthe ship's hull and thusygake infrared detection substantially
> difficult. As seen in Figs. 1, 2 and 4 stabilizer fins 127 which 10
are pivotabl e about transverse axes 127 are provided right at the bottom at

the inaer pgi éﬁeofexh%sftl %ts?esllflaovmfg st RPohGECE b @%h&%@tb%mat ed t&om

a central _control unit e sense of an 2nt|-ro action and also in

the senseld® @8hsndloy ?’&%"ﬁf’h&h%rf:atl%m%?’éﬁv Al AHEidgatinavalng fins 126
can be slifihthg digplaeenieit tﬁw@wmﬁea@é ﬁenmh@ear azrisuﬂ izgy of the

wat er vehicl.e frgmoperati in the dis C e eration in the
hover cr af 8RfpgBt 1293338 ﬁyhzﬁf %Ft?ﬁFé&aB £E§angFVn§ €& provided in
the frent thegseﬁ:inZQfOftHéWGréHﬂ&nt@, 184.. tmenthby ehiegigey SUrdmylys to be
operated in &Eg %over%ﬁ?t node t.h vent¢ gﬁﬁ ungts.l 6 (Hél 1) are
swi t ched- §R° r 5ﬁ8h ﬁpéﬁ Enhlasht $PE3FFY s forced in
manner no8esbowd onnismhistard raldpaasod@Sdiffikcuilk.pressure and the quantity
of the air are calculated in such a way that the vehicle is nowlifted up

to the waterline W (Fig. 4), wth the displacenent node float regions 115
of the fl| adtseenl i@nIEXiQSe»i ng R andnérseabibdizesndlinsdd@7earhiedow t he wat er

Chat o9 1 RLe PAECTRHIS ALKV BP) SReRN2T B56 AR Cently
deepl y subﬂrﬂhéeétbélm/\/h%%t@f the f brRenngiden th@shegffri@ﬁd?@ 1¥e. required
propul si vendSsthbiidtizer fthd Jdif ¥ NREEa0EaCEreh BNRemIRPrOPUI SN

control unit both in the sense of an anti-roll action

and also in the sense of an anti-pitching action.

15 Moreover, the stabilising fins 126 can be slightly

inclined for the purpose of a simple transition of the

water vehicle from operation in the displacement mode to

operation in the hovercraft mode. As seen in Fig. 1 the

stabilising fins 126 are provided in the front regions

20 of the floats 111.

When the water vehicle is to be operated in the
hovercraft mode the ventilator units 116 (Fig. 1) are
switched -on whereupon the air sucked in from the outside ,
25 is forced in manner not shown into the air space 125.
The air pressure and the quantity of the air are
calculated in such a way that the vehicle is now lifted
up to the waterline WL1 (Fig. 4), with the displacement
mode float regions 115 of the floats 111 only being
30 submersed to a small degree below the water surface, so
that on the one hand a stabilising effect is achieved
and so that on the other hand the drive propellers 148
are still sufficiently deeply submerged below the water
surface and can thus generate the required propulsive
35 thrust.



energe fromthe exhaust ducts 122 into the air space 125 and optionally

al so the fan propulsion units 116 and any Di esel generators assist in
1ifting the water craft. The 5 stabilising fins 126 can be so inclined that
they also contribute to the buoyancy Mhlﬁh is in particular inporta oA
easy transition fromtravelling in the 4 spl acenent node to travelling ?

t he hovercraft nDde because then the units prOV|ded for generating t |r

10 hi d what f d th Fi 1,
2 and 4 o Solthe GXRAUES FRALE of CERRGRARR: REoPRIALoRoBRRE ol ki

vehicle on tfeaxed:qd( fHomicihe cediBuat dbetsedler intomtde i fSpeies 105 111,

dowrmardly A5 A AL ke SHRE £8hT pEBRHTR 158, il eR S AHH Gy v

actively af|dh@mqiﬂganaﬁqtqmerasedst31ho&afédngttmheMabﬂn'qnaftﬁ THee

tral t t t 129 h
Stabi i si oy FOADILFA Tk OL9E Gn' BE, 3873hcTHeR chae MhPlatEY 109 s
lifting mnngq&nﬁﬂﬂh&tﬁthx#h%JQ@Oﬁ@nﬂﬁdﬁhephcQBaﬂnMHﬂtﬁﬂﬂukanu deV|ce
128 at 1he Caigfireain Wi 4 'y %%'t?gnbﬂti@ﬁ 3R RavRn iR Reheo!l um

129 is fully r acted 1 n accordance wt sonar eV|ce 128
and t he stablMﬁﬂhﬁfqmﬁﬂﬁ]Eﬂﬂ%éﬁﬂgt§éﬁﬁélééa §P|§WFIWQM§Qﬁﬁ%ﬁﬁamﬂﬁQH li ne

WO and bei ng BRIz ItQ1Ed tx3é> ﬁﬁligepeesbeaéadf%trah%nfefﬁﬂﬁigew&&ol um

129 adopts the position shown in Fig. 4 whi ch t'the sqnar device 128 and
the stabilq siG¥Fhias casp %é“%ﬂ}%osgﬁﬁﬂﬁf“ﬁe&eﬁﬂ mwﬁ*Féu\Rﬂt er line WI for
hovercraft operation when 35 travelling in the hovercraft node. 25 1 In

accor dance “‘EP Fi ré%gé§3${§gtF§ég[tl%2§

q a sonar device 138
is arranged in the front region of the water vehicle on
the deck structure 113 at the center between the floats

15 111. The sonar device has a central telescopic column
129 which projects downwardly fromt the hull base 139
and the sonar device 128 which can be actively and/or
passively operated is located at the lower end of the
central telescopic column. Alongside the sonar device

20 the column 129 has stabilising fins 130 at its lower
end. The stabilising fins can have a lifting wing
profile and can also be made circular with the sonar
device 128 at the center.

—

~ 25 when travelling in the displacement mode the column 129
is fully retracted in accordance with Fig. 1, with the
sonar device 128 and the stabilising fins 130 being
submersed slightly below the water line WLO and being
operational. '

30
In the extended state the telescopic column 129 adopts
the position shown in Fig. 4 in which the sonar device
128 and the stabilising fins 130 are also submerged
below the water line WL1 for hovercraft operation when
36 travelling in the hovercraft mode.



catanmaran air cushion craft consists of individual resilient pockets 131
whi ch are manufactured of a resilient material, for exanple reinforced
rub , and 5 which each have reinforcenents at their upper edges and a
cogggétion | ug at- their centers. Numexmpus resilient pockets 131 of this
Ki are arranged al ongsi de one another in order to formthe skirt 123 10
(Fig. 6). As seen in Fig. 5 the pockets 131 open at the top at an

i nt er meli atre 4¢oorddhdewntich FIigur @it Fidhe hek £t 1493 Hrtha blown

through the jnternediate floor 151 in the 15 directign of the arrows 150
from the f%ﬁﬁ??@%ﬁ%haéfecﬂﬁggpﬂ|ﬁﬁﬁé¥(ﬁﬁn§ﬁﬁ?%g° O%ESEV&ﬁPaéperation. Thi s

not only geemibiesttpecketscisili whinh adesmamutactéiced bpearesilient

pockets 1 e th 0SiJJ whj ¢ n_be se fromEig. 5 20
In accor d%%%%?%gt%%élgg@é%t’i gr?q: }ﬁ‘tc# S %héo%#‘fﬁr?—?‘gs.mggﬁﬁd 8ndpi vot al
arns 132 arhich reagkdhavet feihfomcemanitedit chebs oppéheefigekseagdl3l and

are fixedly W&Ef&nv‘ﬁﬁe Eleet@x%&@tc%eﬁxg al. At the top the pivot 25

arns 132 are nounted on a“transverse t Shaft 133 about which the skirt
123 as a whole can be rearwardly pivoted so that the pockets 131 adopt the

rear war dl | kg S ' oK | 4 | [ 5 he deci sive
feature ig‘]ﬁééfé‘g%tpgﬁghteﬂg ng%lélt%n?%oc etﬁsmg% k%§ gF% ﬁé-f[%ﬁ?e?i fted
above t he 3Angsideconeraethey tdmnndem tnfemptheeskhrtndda@ so that in
this aase (g frent skirt 123 no longer contacts the water surface, at

| east in calmwater, which signifies a substantial reduction of the running
resi stance. The pivotal 35 novenent can be affected by neans of a cable

155 whi ch metsed ifieFilgues edge plckdt® SKIT toged a ehy EoBYdEathi ©
Cyl'nder(ghéggééé¥5ggkago%5i5fMyﬂgéﬁnﬁés§¥Lvided with holes 149.

Air is blown through the intermediate floor 151 in the

15 direction of the arrows 150 from the fans (which are not
illustrated) during hovercraft operation. This not only
generates the air cushion but also so stiffens the
resilient pockets 131 that they adopt the position which
can be seen from Fig. 5.

20
In accordance with the invention, and as shown in Figs.
5 and 6, pivotal arms 132 are arranged in the front
rounded regions of the pockets 131 and are fixedly
connected with the pocket material. At the top the pivot

25 arms 132 are mounted on a transverse throughshaft 133 ~
about which the skirt 123 as a whole can be rearwardly
pivoted so that the pockets 131 adopt the rearwardly
pivoted position shown in broken lines in Fig. 5. The
decisive feature is the fact that the resilient pockets

80 131 are hereby lifted above the water line WLO during
travel in the displacement mode so that in this case the
front skirt 123 no longer contacts the water surface, at
least in calm water, which signifies a substantial
reduction of the running resistance. The pivotal

85 movement can be affected by means of a cable 155 which
acts at the lower edge of the skirt 123, or by a
hydraulic cylinder or pulling device 155' which acts on



26°1 the pivot arns 132. The resilient pockets 131 of the front skirt 123
can al so be pivoted further upwardly if the internediate 5 floor 151
together with the holes 149 is also pivoted upwardly together with it. In .
each case a room 134 nust be provi ded above the skirt 123 to onmodate |
it. In the extreme case the skirts 123 ch be pivoted upwar ufficiently
far that they no | onger project into the 10 air space 125 between the fl oor
of the hull and the water line W.O which results in an ideal reduction in
resi stance ev%hedHFVﬁﬁ REBPy 13€a novenent. Furthernmore, in the enbodi ment
of Fig. 7, provision is made for a hydraulic device 155 to act on a

pi vot al arn1133' in 15 order t p|v |1 ve the skiri 123, A
transversel y BX¢ch8FAdiPBE| POEKEtSKi @3 Agnh$Iéqﬁﬂﬁsﬁﬁkﬁviaédc?H t he
Sternfreglog éiséhﬁecgﬁaﬁaganf@$ﬁh@&SMpwaﬂaﬂyt:ﬁﬁtﬁﬁgemﬂ@?ﬂéﬁﬂﬂt?as can be
seen from an e.re ski consists o
resilient EL% r1%§1\/\,ﬁf’8ﬁt§‘feé é’(rllté‘nzf&f &-ﬂﬁ'l ]Eid%dl%b%]v%? BHEOE88t her and
vv;ﬂ ch canhbe wﬁ@kamgdtegeemelrabhy:hatmut In teraﬁtmsvcﬁf@ @Xtéori3§34Fmef§t 1 and
2) into the retracte exa ns_o
pneunatic or %?d?ﬁﬂVﬁégaa? oV %&GIE%dF%Vé r%% %ﬂ% t bleg 152"
act on the | omie¢ entremet basekithie kR4xﬂs1kﬁ&kuaﬂ(bewpmvokedhEp@aﬁﬂtyS
whi ch are arranged 30 hi nd _on nether in.Fig. 8 with equ te tablllty
i n conjunction” fﬁl§8ggyr§§FlF§ﬁge%%ﬁg fFﬁﬁfﬂgg%rvﬁﬁ?J %g HREPhE ?rontnnst
pocket 13VOi saprogpded mﬁshbatmﬁnhh&mhcﬁmmqmeuﬁithSmemltaﬂSStheo that it
Is of- somevx/nat tif tr 0 po 1 are
inflated into ?i%r %SPFI 6 ﬁ%hlgefﬁét£P§ é%g%onﬁéc g%héﬂ]to a
source of re51stance even during heavy sea movement Furthermore,

in the embodiment of Fig. 7, provision is made for a

hydraulic device 155' to act on a pivotal arm 133' in

15 order to pivotally move the skirt 123.

A transversely extending resilient skirt 124 is likewise
provided in the stern region of the catamaran air
cushion craft of the invention, as can be seen from

20 rigs. 1, 2 and 8. The resilient skirt 124 consists of
resilient pockets 137 which are arranged behind (and
above) one another and which can be displaced
essentially about a transverse axis 135 (Figs. 1 and 2)

o into.the retracted-position of Fig. 9, for example by

25 means of pneumatic or hydraulic take in cable drive 152
(Fig. 8). The cables 152' act on the lower end of the
skirt 124. '

In order to provide the pockets which are arranged

30 pehind one another in Fig. 8 with adequate stability in
conjunction with good resilience the frontmost wall 153
of the frontmost pocket 137 is provided with a synthetic
or plastic support 153' so that it is of somewhat
stiffer construction.

35
The resilient pockets 137 are inflated into the position
shown in Figs. 1 and 8 by connecting them to a source of




27 1 pressurised air (arrowin Figs. 8, 9) which endows themw th the
required stiffness. By letting out the air, i.e..by |lowering the pressure
and king in the cable 152' by nean27of the drive 152 into posi tion shown
ir1€§i%g 9 the pockets 137 can be upwardly swung conpletely out of the
zon€’df the air space 125 so that it lies clearly above the water |line WO
for trévepresshhasadﬂaxxxﬁnxmomnue Bigsng8tr ewhich rendivwspl tvement node

and t hus t Q. t S ance durigg
travel inLgﬁgwﬁﬁg ﬁ%?;{?%d Q%% %EganﬁgtTE&EEE@%QQH?Q%%?SQQ% in Fig. 2

t he sterniskLrbyeﬂmmatnnqutheupyesaueereuds$6$1ny3xﬁ the d¢abhes 111

wher eby ¢ 'Seal | tg S | uf L ng

hover cr af ?9gperggt ?“‘%%“.Jsz @%?%ﬁedil n t ?g ?'Felelgo %ﬁ.{&%ﬁu d‘sw'?s%ﬁbe poi nt ed
out that Fhe.sRithe nogkeks el%mnabeabav;rértdﬂér watung scompletelyi ng

hover cr af 0,@P&h a T t he | ower
edges of {) ; OEI ‘r%'th%t zfqglet h%ﬁ/\%%%éé&%ggbhvﬁggeby aﬂp?zcr?ﬁ:\llj?ar?y | ow

runni ng r@é?éféﬁb@hQ¥Qﬂﬁhﬁrﬂﬁt@mlléﬂ?rﬂbﬁlﬁPWQHQ¢WﬁkaiEN©h©raft mode, and

t he wear ﬁgag e rﬂlﬁﬁ he 25
hovercraf?irrgkggcgﬂer | engt a%‘?P%kg gg?ge! P'%}s{t(r?l\gt gﬁ'é | ﬁ‘ll #‘8 é anount s
to ca. 55anf thaswildkewise doas Wﬁneoﬂﬁélbp§@gm0 ttdle;aruzmmgso It will

be underswgsﬂs&la%et Qﬁxfﬁ{fr@f@@eﬁuﬂﬁréhé aasyi rﬁ’é&e'&&?éllded purely
to make the clains easier | ow and that {hey sh not be consi dered

to have af§npest becGamadsdect on the scope of the clains. 35

As seen in Fig. 2 the stern skirt extends laterally into \/

recesses 136 of the floats 1lll whereby good sealing
15 against the undesired escape of air during hovercraft
operatién is obtained in this region.

It should also be pointed out that the skirts terminate
somewhat above the water surface during hovercraft

20 operation, i.e. that a small gap remains between the
lower edges of the skirts and the water surface whereby
a particularly low running resistance is obtained while
travelling in the hovercraft mode, and the wear of the
skirts can also be kept very low during travel in the

25 hovercraft mode.

The length of the ship illustrated in Figs. 1 to 3
amounts to ca. 55 m, the width to ca. 16 m and the
draught to ca. 4 m.

30

It will be understood that the reference numerals in the
claims are included purely to make the claims easier to
follow and that they shall not be considered to have

any restrictive effect on the scope of the claims.
35



1 Gainms: 1. Catamaran air cushion water vehicle conprising: tw spaced
apart floats which extend parallel to one 5 another in the direction of

travel, and which have a float region (115) r “ d during
travel in a displacenent node and defir2s3a m‘m mnﬂm wat erli ne
(WL.O, wherein the cross-sections of the floats becong bFoader t he
bottomto the top and wherein 10 the floats are rigidly conneckled

t oget her &t Qlleeintsoxp by a deck structure; skirt means which are arranged at
the stemand at the stern between the floats, which extend at |east approx-

imately to the water surface and, together with the 15  floats, bound an
air space bétweetramagapasd wfcusieatecka ey uceliielandompriwangr: surf ace;

mai 0 propul si 0 niks dghi bt VA AP OFf SRBERAEARAIEEII R BEGST €T

region of the float and fans | ow alr suc romthe outS|de
into the ﬁbundééoébﬁrsp@téh&a@%ﬁ6Fﬁiﬂﬁtﬁﬁt%ﬁ?%@12oand whachedlave: Buct ure

in order to I fhobhe cedlion Vs Sal{a 1 ebmé fobbieadksAbaeemRal TRde o

travel in an air cushion (hovercraft)_ npde; characCterised i'n that the

floats (111) egéﬁpﬂé\?én‘&nﬁulnpdseeﬁqdorﬁ?fl’ﬂ_%sW?‘n@hsPéaE?E?&&énééa"%r dly in

step-1ike nanneateaulh@aamw)qngvmﬁ&n tisel st 88§+ 8bcpOBhis0B fOft Heh @1l dtqt al
| ength, with said hul sectloa§$e|n sposed abov the respectively
associ at ed di spF&E8fe éhﬁa? m V?tﬁ €aFgPnare & e%“ons

(112) seny ng h:hea(f(l@mﬂsd&tr@ trhiey il yn q:nsmpaﬂ:se@ntugethe(:laé) thed teipt Ibysai d
deck structure (%13% %% % re attached to the upper end regions of said
hul | sections Fl . RS vehicle in accordance with claim1l,
characteri sed shlrhameEMSIwhﬂchuane(nridﬂésdeatebUe etem ahdosit tthe 35

fuhl length of Eg?fl%fQ 0 §5’wﬁ{5ﬁdﬁkgéﬂgage 508 Sqaly %€505116)

propul sion units urther units, suc n drirve un
eIectrogenerat@mgteéwri©0¢haﬁwatﬁﬂrﬁp@i@ﬁ@nﬁ#danﬁoqatbﬁrpWémarabﬁon

systens. ;¢ floats, bound an air space between the base of the deck
structure and the water surface; main propulsion units
which drive propulsion means arranged in the stern region
of the floats; and fans which blow air sucked in from the
outside into the bounded air space, beneath the bottom of
20 the deck structure in order to lift the water vehicle
from travel in the displacement mode to travel in an air
cushion (hovercraft) mode; characterised in that the
floats (11I) each have a hull section (112) which is
broadened inwardly in step-like manner, at least along a
— 25 substantial portion of their total length, with said hull
. sectionsbeing disposed above the respectively associated
displacement mode waterline (WLO), with said hull sect-
ions (112) serving to accommodate the main propulsion
units (114), and with said deck structure (113) being
30 attached to the upper end regions of said hull sections
(112). '

2. A water vehicle in accordance with claim 1, characterised
in that the hull-section (112) extends over almost the
35 full length of the ship and accommodates, in addition to
the main propulsion units (114), also further units, such
as fan drive units (116), electrogenerators, air-con-
ditioning systems, and water preparation systems.



‘3. A water vehicle in accordance with claim1 or claim2-—characterised in
that the main propulsion units (114) are arranged hal f-way along the ship
5 4. wat er vehicle in accordance w th, one “H{ﬂﬂ"“ﬁ(ﬂm»“mbcl ai ns,

char riged in that the hull sectloﬁgq(ll ﬂl estw dt hs

hal al'ong the ship. 5. A water vehicle i'n. dccbrdincd with claim 4,

char r- 10 ised in that the hull sections (112) become_conti nuously
narrowet 3n & HEakeRnYaRietei bR EFEPRECRTH rElckh gndatRal t orj Gdatfmoryt he o

| argest W dtdha Pk dPiPadt igULAR theGRMMmaiA EBulsD6Rr iMitandifigyal Iy no

| onger nerge in ste | i, ke nner byt instead continuously into the

associ ated BF€ a%ﬁé&ﬂ%ﬂeﬂ% ~“Wode &ﬁ:é@%} R115). 6. A water vehicle
in accordance with cIa|n14 or claim5, characterised |n that the hul
sectlons é@) ubst a é retal t he Iaqggst wi d j,0 the stem
dlrectl%n 2 a??%aY 8.% c?FSﬁf APCEA Wit B OB I anﬁeeﬁpdﬁﬁbe with
one of the[ﬁkﬁxmbngchénacser¢badaamemhaajuhetﬁm&ltbechﬂogbt(Qﬂthe sai d

limes the napi Gl the akaher hEdany Sl Rl An clbe, b8Pt ogi on (115)

and is in partlcular approximately the same as the height of the

di spl acengnty npde, 1 | epi c aor dance
W th onen%f t he pé?éec‘ggﬁléfg QH gé%%drag%eeﬁ%e%\%l%%% K' %ﬁakgg?%%f each
float 1a11) ¥=ed- mytlaa'@nghe—hbuéﬁu gesgtioms tlahd) tbwmeoﬂonnenupgpllarcerrent

mode float reghof.4dA1p) tRet Qeemuhllr%%cttﬂoqp ff%af&‘céfﬁééﬁlgﬁ 39% tZO%
preferably by 40 to 60% and 35 particul ar by apprOX|nate

subst anti al I3P%t BRM | the Hareest Hﬁgﬁﬁnﬂﬂ%ﬁ\AQiEﬁ#ﬁ%?uiéﬁnhéﬁoﬁﬁ |ncI|ned

transition narrower linearly, and finally no longer merge in step- -

like manner but instead continuously into the associated
15 displacement mode float region (115).

6. A water vehicle in accordance with claim 4 or claim 5,
characterised in that the hull sections (112) substant-
ially retain the largest width in the stem direction

20 {rearward direction).

7. A water vehicle in accordance with one of the preceding
claims, characterised in that the height of the said
hull sections (112) half-way along the ship amounts
25 to 0.8 to 1.2 times the height of the associated dis- ~
placement mode float region (115) and is in particular '
approximately the same as the height of the displacement
mode float region (115).

30 8. A water vehicle in accordance with one of the preceding
claims, characterised in that the width of each float
(111) half-way along the ship at the transition from the
displacement mode float region (115) to the hull section
(112) increases by 30 to 70%, preferably by 40 to 60% and

35 in particular by approximately 50% in substantially step-
like manner, preferably via gently rounded or inclined
transition



o it mmem e

1 regions (117) of low height. 9. A water vehicle in accordance with one of
t he preceding clainms, characterised in that the floats (111) 5 increa;e I n

wi dth outwardly substantially continuously snall]- stéeps
(118). 10. A water vehicle in accordanc&on mﬂmﬂmmﬂmum ) B ai s,
characterised in that the transition 10 regién €117) ¥rdm acly ¢ 'f}aceneht
node float region (115) to the associated hull section (112)\ex¥ends at an
angl e of 20 tmegliGthsintllh) paft lowl Aeightan angl e of approxi matery 300 to
the horizontal. 15 11. A water vehicle in accordance with one of the
preceding clains, characterised in that the inner walls (119) of the

di spl acement $wde Water vehiche( inspcerirdanses widthamnenlaf theallel to one
anot her from t st ' i c ce

wi th one of t%geg\cp%%j%agkﬁgf ng?agﬁgrgg(%ﬁgre@s\e&? ﬁllqat\‘ﬁ!}tr% ﬁfel%e% f)jl:fn'%ﬁ(lm)
of the fl &atsinaredsetrswidtphenfwardhyt sabstantialilie cankinwensindeed
preferably |idipardyefd rapl anghesral106tdpio (1arg)l, and in particul ar of
approximately [err] 13. A water vehicle in accordance with one of the
preceding clains, characterised in that the floats (111) are subdivi ded by
at | east one knd prwdee fbyghbyleeyar akcdt ddaddes Wilkhl onle? 1o thd 0 buoyancy
chanbers which are.seal e relatiﬁe to.one a oLherTﬁég. A ggter vehicle in
accordance WRTETTAHT 13L2tRS s aEPBFRSEF TS AR F ARk IERS 4L R at ed i n

the 35 tnansitegion efldh) (fidh eacihn displiasemerdramddertiiicodt opdgi@yi on
115) to th td . A t [ ' i th
of the. preced ki e rsfe agpatiaredofI Bt RGeS Y A o

(114) and optdrogie | 9f a28otohd0Taandriive particular at an angle of

~ approximately 30° to the horizontal.
15 1l1. A water vehicle in accordance with one of the
preceding claims, characterised in that the inner walls
(119) of the displacement mode float region (115}
extends substantially parallel to one another from the
stem to the stern.
20
12, A water vehicle in accordance with one of the
preceding claims, characterised in that the keel line
(120) of the flocats (111) rises slightly from the stem
to the stern and indeed preferably linearly at an angle
~— 26 of 1 to 3° and in particular of approximately 2°.

13. A water vehicle in accordance with one of the
preceding claims, characterised in that the floats (111)
are subdivided by at least one and preferably by several

30 decks (121, 121') into buoyancy chambers which are
sealed relative to one another.

14, A water vehicle in accordance with claim 13,
characterised in that a deck (121') is located in the

35 transition region (117) from the displacement mode float
region (115) to the hull section (112).



units (116) are constructed as contai ners which are 5 suspended at their

top side on the deck structure (113) and/or nd at their
| ower 8T are nerely braced sideways and i nﬂ@lﬂ mm[ml direction

i g5t{4ha structure of the floats.- 10.44. er in particul ar
n‘e wi th one of the preceding clalns characterised in that the

122) of the conmbustion nes for the main_propul sion units
éaW?F@él&FQ%QQ?fkﬂ 4¢EPF§%nG?|VétBnPP§ Pf1&he preferabl yo

al so of an ré5e6(iﬁ r@tlcarﬁns OfHutdd e f Dedpifcthaundad hyihe floats (111)
and t he sklrts rt|c lar, into ace 125). which is

12
ond e oKLt idan babks | (LA AT LORRLLE al 50, Hhe SabrAnitda,
with the aunltssHaaﬁ)pmagmnnnékxuqts@3a$econtathersawhlaa alte 20 exhaust

gas pressur fq ed. conbust kon 7 ter v, le in
parti cular 8ﬁ8§8§8?d % %%’tﬁcto% %#aé)h%g §eﬁé éltélu ,ur(?h ig‘cﬁeri sed in
t hat st abi ahdéprf fivatl 23)rusttiwte sard pa'lt‘/othbie dbwerr 35der arsver se axes

(127) 31 GEERRgeioh ol dURLy £ ehachorng!y bR HLaIa Rk Al e

i nside, i.e. Dbetween rzer
controlIedaGEQBSthéﬁeaﬁﬁﬁﬂcﬁuﬁﬁt¢én§h¢|6h°at§n1travel in the dlsplacenent
node into the air cushion node and/or 30 assist the exceeding of a critical

speed range during travel in the hovercraft node at higher speeds. 18. A
wat er ¥8hi éfe Anvakedr Fahicha « hir|BartiTulagaincarecrsdance widh a pair of

stabi | i zer ohens£( £3@) precdiPveieths) &éhsratedriBieah iar enae Gy rol led
that they as | st tB trawﬁéébogﬁ%ronltravel in the dlsplacenent nDde into
travel in ?ﬁ aH§Ee AU /'ohe JSAFRESTtion eRGIpeSeEditndher
critical spaed pao@m@jrdmgm:‘rtes/etlm)thenhomr praai:tlcmée Al sl fobetr Speed?/
19. A vat eEhve IC' %rllrtlzeacu%olrtdsan?flg\s ' Pregépa%ZY lso OIP any
15 generators, open into the space bounded by the floats

(111) and the skirts (123, 124), in particular into the

air space (125) which is located above the water surface

during travel in the displacement mode, with the air

cushion pressure being smaller or the same as the
20 exhaust gas pressure of the attached combustion engines.

17. A water vehicle in particular in accordance with one
of the preceding claims, characterised in that
stabilizer fins (126) which are pivotable about
25 transverse axes (127) are arranged in the lower end —
region of the floats (11l1) at the inside, i.e. between
the floats, with the stabilizer fins being so controlled
that they assist the transition from travel in the
displacement mode into the air cushion mode and/or
30 assist the exceeding of a critical speed range during
travel in the hovercraft mode at higher speeds.

18. A water vehicle in accordance with claim 17,
characterised in that a pair of stabilizer fins (126) is
85 provided at the stem which are so controlled that they
assist the transition from travel in the displacement
mode into travel in the hovercraft mode and/or assist



5 18, characterised in that a further pair of stabilising fins are
providing in the stern region of the floats (111) and are so controlled
that they assist the transition fromtravel in tllﬂ'm !mﬂm “t'ode
travel in the hovercraft node and/or assr%ﬁthe

.speed range during travel in the hovercraft node at higher speeds.
wat er vehicle, in particular in accordance with one of the precedlno
clai ns, wherehea axdem@rgilosf o) Mteimhablsap@mi rehgactabifgcekakricdmn yi ng
a sonar dEVI§ﬁ ah its 1o gp %iﬁﬁ{ ed on éhe deck structure between
the floats, WPENPPKELC AfF e P HefAYy submersibl e bel-ow t he
wat er surface both during travel in the dlsplacenent node and during trave
20 in the hoygrcra raci.er S n

ar r angenent §?3 51%56§%€§-h'E?éi#ﬁf%%%éké%%%gaélégnEgP&#hgbcg a&TQQ)
whi ch pr eber 48lry chemaichesisied Ilrbstfb%ﬁe%ttfﬂlthbev\/apelrsgff atebdamsnggt ravel

0 the di spl gqqueRl iRy 21 -5 ﬁ’ﬁ‘%e%ti | fbg1bR BECERARRGRANI N claim

20, characterised |n t he c 'S t escoplca ext endabl e and
retractabl e. (38132ang ﬂéﬁéﬁQuﬂﬂQﬁﬁplkﬁ%c Ratakeeywaehistakhr20 or claim

21, CharaCteEk%ﬁ@l&&dﬂ“ﬁﬁOmTEEAV%IEﬁﬁa@ﬁédd§§§1§c8ﬁehﬂemSEEu%B (129), its
Iomer end i s | ocated under water urlﬁg ave | acement node. 35

23. A water FERVEHe 1th th& IIQPARET I} H 4’% éPéilﬁ’é “Bbeco 22,
char act eﬁbsedxbeeah@tg tofe & Wit Tyl Cepéd@Brange aaguliagl zradjemstmbltele
24. A water yehicle acc rqu3$ th one f the clains 20 to 23,
char act er i sed°VF I %%%ers?ﬁ% Bonar device (128) is |arger
than the hei ght dlfference 5 between travel in the displacenent node and
travel in 20. A water vehicle, in particular in accordance with
one of the preceding claims, wherein a downwardly
15 extendable and retractable column carrying a sonar
device at its lower end is arranged on the deck
structure between the floats, with the lower end of the
column being submersible below the water surface both
during travel in the displacement mode and during travel
20 in the hovercraft mode, characterised in that a
stabilising fin arrangement (13) is provided at the
lower end region of the column (129) which preferably
continuously lies beneath the water surface during

travel in the displacement mode.

21. A water vehicle in accordance with claim 20,
characterised in that the column (129) is telescopically
extendable and retractable.

30 22. A water vehicle in accordance with claim 20 or claim
21, characterised in that, in the retracted state of the
column (129), its lower end is located under water
during travel in the displacement mode.

36 23. A water vehicle in accordance with one of the claims
20 to 22, characterised in that the -sonhar device (128)
is angularly adjustable.



t he hovercraft node, and indeed is preferably igrég'gg%Lgnd’LndﬁaftiCUIar T

approxi mately 50% greater than this height dif nce. 10 25. A water

vehicle in accordance with one of the clains 20 “ﬁ!&“&sed in

t hat & colum (129) is arranged at thd.Bent er mm\““ﬂm Ws (111).
Qﬁ~4ter vehicle, in particular in accordance 16 dhe *of 't he

g@ﬂ'g clains, characterised in that the stemand/or stern skirts (123;

124) C€an be noved out of their operating position for travel in the ~
hovercraft 2ande, waittkrcarehicharincataoranekevwdtitdd oned off efies adl aims

rearwardly i yot tq suc n, extent, . that durin 0 travel.in the

di spl acemer%t% %@dﬁ’he@“%ﬁaﬁﬁﬁﬁe ranFbaganﬁo 2 rﬁ%ﬁ/ @nt%&:ta’t‘?}e wat er
surface, atsonsastdeviaml 2@} eis RIargdrwhhen thki tled ght aticifelercee Wit h
claim?2 i 0, ski ' resild ockets which
are fol g’ed\g%ggfé\ﬁgir ﬁéaéaér:lz {r%uﬂlé%dgg%b%hée&rgégfg‘o% (ﬁlsdardereésveec)grlerb at the
top to the tdechonenanafe rede whand indepdefisr Pirlef efdadbdad 4% erob§O0% he |ift
air froma sGhurd | ; r . | g£d in that
30 pi vot ﬁ%ﬁ%ﬁﬁ%‘%ﬁ%t%ﬁ#éﬁh@?éﬁ%ﬁaﬁf"? Roat e vl JREEC 0Ty are
secured i nhetig ffexgnfe of the pockets (131), are pivotable rearwardly

about an upper transverse shaft (133) and, on being pivoted, pivot the
regions of the elastic pockets which cone into _contact 35 with the water

sur f acd durddng & MAKST i¥eRHeL @i 1p| aEeREARNGBI¥ ikan® wiatdie (e kadnse wat er
surface. 20l t28.24) véiffaveditiedi inagraedanee cWllidh! @296 9r claim 27,
characterised in t aI,.%Qen bei n ugmardly glv%ted t he, upper nounting of
t he pocket @LEERERY dfaitite u?]%‘?ﬁ?lgeﬁ EraerhENfodROAE S G b silient 1y

deforned. 5 29. A water vehicle in accordance with claim?26 or claim

N

26. A water wvehicle, in particular in accordance with

15 one of the preceding claims, characterised in that the
stem and/or stern skirts (123; 124) can be moved out of
their operating position for travel in the hovercraft
mode, and can in particular be elevated and preferably
rearwardly pivoted, to such an extent, that during

20 travel in the displacement mode they no longer or only
unimportantly contact the water surface, at least in
calm water.

27. A water vehicle in accordance with claim 26, wherein.

25 the front skirt is formed by resilient pockets which are -/
folded rearwardly and rounded at the front, which are
secured at the top to the deck structure and which are
preferably flowed over by the 1lift air from above during
travel in the hovercraft mode, characterised in that

30 pivot arms (132) which extend substantially from the top
downwardly are secured in the front region of the
pockets (131), are pivotable rearwardly about an upper
transverse shaft (133) and, on being pivoted, pivot the
regions of the elastic pockets which come into contact

35 with the water surface during travel in thé displacement
mode upwardly away from the water surface.



27,7 characterised in that a chamber (134) is provi ded-above the front skirt
_(123) for accommodating the elevated skirt (123). 10 30. A water vehicle in

“accordance with claim26, characterised in that H'ﬂlﬁ"ﬁﬂ"‘ﬁ Ier H124)
‘extends into lateral internal recesses.(lBE I 3?%%%}
rein

side end faces being sealed relative to the 15 sidevfal I's 8f fhe*re
(136). 31.. A water vehicle in accordance with claim26 or claim 30
the sternlsk2BssAcwatest vehicds linmceordance with ekaémd2fapal kdaim one

anot heT" and gge aﬂg%?%@me%iq% YA 'wh@ﬁ%&ﬂneggpaaeaﬁgeg&w%Ct erised.

in that the polket are attac sour ce Sur e and are
sel ectivel y Fhel spperomoudting ohHithe Reckets261332) Aema@as vehicle in

accor dance wihbnaRgedl anid® tiyBerftd R rebel seheLyoadebinelal the

skirts (123, 124) Can be noved'into and fixed in intefned ate positions
between tRe position for travel in the pure di splacenent node and the

position for2branelakert %tﬁldl% mqye[@é@fdaﬁae Rdeh asanﬂ 28t 8 v&qiallﬁi e

substanti al | ere|n desc th reference t as sho n the
acconpany|ng¥a ﬁg %se é% chamber (932? is provi ed

above the front skirt (123) for accommodatirng the
elevated skirt (123).

10
30. A water vehicle in accordance with claim 26,
characterised in that the stern skirt (124) extends into

lateral internal recesses (136) of the floats (1l11),
with the side end_faces being sealed relative to the

15 sidewalls of the recesses (136). '
31. A water vehicle in accordance with claim 26 or claim
30, wherein the stern skirts consist of resilient
pockets which extend parallel to one another and are .

20 arranged substantially behind one another, characterised
in that the pockets (13) are attached to a source of air
pressure and are selectively inflated or relieved of
pressure. ’

W, 25 32. A water vehicle in accordance with one of the claims

26 to 31, characterised in that the skirts (123, 124)

can be moved into and fixed in intermediate positions

between the position for travel in the pure displacement

mode and the position for travel in the pure hovercraft
S0  mode. |

33. A water vehicle substantially as hereih described
with reference to and as shown in the accompanylng

drawings.
35




