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10 OATAMARAN- TYPE MARI NE CRAFT The invention relates to a C?eﬁﬁi ;L_ 3{
nmeqine craft 15 conprising two hulls which are arranged spa g§§
sdbgtantially parallel to one another, which extend in the direction of
travel- and which have top portions; a connection structure connecting said
two hulls 20 together at said top portions; and a transverse deck
sealimg said connection structure at a bottom portion thereof. The
invention can fundamentally also be-used with nultiple hulled marine craft
with nore than two floats. 25 In particular the invention relates to a'. -
catamaran-type air cushion craft conprising two hulls or floats arranged
spaced apart and parallel to one another and which extend in the direction
of travel, with the cross-section of Phi~hulls broadeni ng fromthe bottom
to thé top and with the hulls being connected together at the top by a deck
structure; resilient skirts arranged at the stemand at the stern between
the hulls, with the skirts extending at | east approximtely to the water
surface and boundi ng, together with the hulls, an air chanber between the
base of the deck structure and the surface of the water; main propul sion "
units which drive thrust neans disposed in the stern -2- region of the
hul I s; and fans which blow air sucked fromthe outside into the bounded air
chamé beneath the floor of the deck structure to lift the marine 5

craft fromtravel in the displacenent nmode to travel in the air cushion

node. Such narine craft ar e cjar N Oénﬂrf

The invention relates to a catamaran~type marine craft
comprising two hulls which are arranged spaced apart
and substantially parallel to one ahother, which extend
in the direction of travel and which have top portions:

15

a connection structure connecting said two hulls
20 together at said top portions: and_a transverse deck
' sealing said connection structure at a bottom portion
thereof. The invention can fundamentally also be used
with multiple hulled marine craft with more than two

floats.

B In particular the invention relates to a catamaran-type (
air cushion craft comprising two hulls or floats
arranged spaced apart and parallel to one another and

- which extend in the direction of travel, with the
cross~-section of the hulls broadening from the bottom
to the top and with the hulls being connected together
at the top by a deck structure; resilient skirts
afranged at the stem and at the stern between the
hulls, with the skirts extending at least approximately
to the water surface and bounding, together with the
hulls, an air chamber between the base of the deck
structure and the surface of the water; main propulsion
units which drive thrust means disposed in the stern
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cushion operation because the floats or hulls, which 10 are still o
sonmewhat subnerged during travel in the air cushion node, represent a \
.troubl e-free sealed | ateral boundary of the air chanber for the air
cushion,” so.that resilient skirts only d to be arranged at the stem {¥D
at the stern between the hulls to additionally 15 bound the rel evan~
air chapber towards the stemand the stern. The disadvantage of such known
catamaran aif Gueli ) of e (NAMA; i MR8 oAb obbyid 9dakeages 77 to
20 "98) is'the fact that, they are rlnaru%%%LaJd_ ut_for jdeal _air
_cushi on oper at ifgiPRidIe LUtsiAR Inte (the RAWNERD Atk ‘%b%'&b?’ép?%%ﬁg, in
the final resordhe afldo¥last ratk deadle siricturs toldpift thhe mamimpee only
~during manoeuvring.in,harhbour. on, failure ' [ ' in
heavy sBas, an(f’{/ﬁtct#’i’%m gfrﬁ‘i/vefs in a‘:hepr‘g’(ﬁgdle%é%é%%srg&?% ggnﬁ%%¥§% géoi ded
in the cited cittmirsirmmmeshidm modenown catamaran-type air cushion craft the
hul | s 30 have a significantly broadened hull 'section, which is in '
particul ar broadened out in step-like nmanner. and whi ch extends,al ong a
substantial fr&chmarinegrafhrare | Ragkicukapky S0 eedyEaB0RLTt he
di spl acement flQalh {69 et Lh i Sesdiiseraed floaty oraNellsp whéch

di spl acenent node. Thg significantly broadened hull _seciion_ s es.:to
acconmyegat e thea%i%t’p}%p%‘?%?waﬁrﬁ@elaﬁ'? ‘?‘I‘l’éﬂa@c o ??%c?ﬂrgﬁéegﬁg
attached to t hecuswiendrodgj orepfesdet ba cexiouisliehfitéessealedslatereii s

-3- way it is ensured th vel i di iand ahate of
travelyof'equaJ %é#%éf&og#rgéglg#ﬁ %ﬁéﬁé%? gﬁ%ﬁﬁgﬁeﬁ% geﬁﬁhaﬁpéhgpdea
condi tions are thatenestlient shintsronlyhreedi he be IrEangfdedndBP and
framthe point gfenVigy 8¢ Eﬁ@béféfﬂ_ﬁ@@wééﬁVQheCHﬁiQEttoAadHﬂdenally

bound the relevant air chamber towards the stem and the
stern. :

15

The disadvantage of such known catamaran air cushion
craft (Naval Engineers Journal, May 1984, pages 77 to
93) is the fact that they are primarily laid out for
ideal air cushion operation whereas travel in the
displacement mode represents, in the final resort, an
undesired state of travel adopted for example only
during manoeuvring in harbour, on failure of the air
cushion drive, or in heavy seas, and which is only
provided because it cannot be avoided in the cited
circumstances.

20
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In a known catamaran-type air cushion craft the hulls
have a significantly broadened hull section, which is
in particular broadened out in step-like manner andl
which extends along a substantial fraction of their
total length, substantially above the displacement
float region which is submersed during travel in the
displacement mode. The significantly broadened hull
section serves to accommodate the main propulsion
units, with the deck structure being attached to the
top end region of the broadened hull sections. In this
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behaw{ qur of a catamaran-type air cushion marine craft also in the

displ agenent node of travel-is of particular significance when the mari ne’
c gﬂﬁ' s used 10 as a warship, because the sinking of-the marine craft
fnofm-t/ravel in the air cushion node3-nto the displacenent node nakes it

e~difficult to locate froma di stance. The present invention now seeks
toirovide a 15 catanmaran-type marine craft which has a particularly stable
connect i ngwayr dtt dseensiuried theti thrayedi rist thd;dﬂapfanamﬁnhwmameocqu;due
t o nmovenent L0 e ' t iaGul e R4 ' ces, ‘@nd

whi ch, in %adlgt %gﬁ??oafftg:g?g%gt :oﬁe%ag. E{ags%%% gﬁﬁ@%ﬁg@%o%ézo for the
entire mar RAE eughdiongmedenire yhilchpdsigad) cansligelans Are tpresepor t ant

Pl i DRYE! $E8R ehel BOARY 0FC vAIH loMadhoy” A AR °0 1 L bt
ul®s, ich, in particu peci p, | Si u
neverthele991P§IPSbVéeWhHﬁeFFaééiﬁﬁg ﬁEFyﬁaﬁ%?%kthﬂquﬁ?i e+H2¢3h shoul d

be extrenebghaoisar o at earamaraci~tyde Hiropalstion ariny ettraspd to

repair should rrequire.only_a _small crew, Qul d -have good. seagoing ability
anh shout d81F8o 15 thst a1apt aBaBERY mdd e KHARE A S on Tt e The
range shoupdratichdast signiédcamde swhesdithe meqiinempraft s used speed

P o Vst keI SeEan e SRUAETRIE Slipdk sl Llgeenoured. The
parti cul ar frAmefFayeloine #hgnadan qughdommade dnfia theto a di splacenment of
appr oxi mat gi¥p8@@em@nt mode frakks it more difficult to locate
from a distance.
\o/
The present invention now seeks to provide a
catamaran-type marine craft which has a particularly
stable connecting structure which is stiff against all
the forces which occur due to movement of the sea, in
particular bending and torsional forces, and which, in
addition to its function as a basic stabilising body
for the entire marine craft, also makes it possible to
carry all the important built-in structures of the
marine craft which are not acéommodated in the hulls,
which are in particular especially broad at the top, in
a simple but nevertheless reliable manner.

15
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The marine craft of the invention should be extremely
econonical to'manufacture, to operate, to convert and
to repair, should requiré_only a small crew, should
have good seagoing ability and should also be able to
stay at sea for a relatively long time. The range
should at least correspond to medium'requifements. A
broad speed spectrum with a large variation in
displacement should also be ensured. The draft of the
marine craft should be average to small. The invention
is in particular intended for catamaran-type marine.
craft up to a displacement of approximately 600 tons.
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In order to satisfy this object the invention provides that the connection
structure conprises a plurality of trussed girders arranged parallel to

each other 5 " transverse to the direction of travel; that said {§ﬁ§7}’

plurality of- transverse trussed-girders_ignprises at least first and se
pairs of transverse trussed girders withthe transverse trussed girders\g
each paiyr being spaced apart fromeach other .in the 10 di rection of

travel \tzg;a di sganeeaat kCikRlislky RhAY efjack’ RV InyRnkidH Pidvidies
passage sufficiently large fqr “persons; “in that ,sonme of _said girders are

spaced apart intPRE $PRCONDECEHAON, SFENCRUTR SOMRHLises @ PTG iky PL
girders by a di skraseedsygiecders pArtandedaparaddelSto eacholothaonmodating a

f t ai ' { .0 th ' [ ft | ; that
ow of @ont ai nerEaBRyeRes Bo. bR MR B B3 RRSRL ks A4 1l ded 1n
sai d space, w tpluxadiltyngift teansverses dyussedegiedensy iconpists edtion of
travel and 20 leag‘éfff'i%@:ggidp TRV BN 1Y IRy et ‘t?ﬁéhsséﬂd

cont ai ners and sal ongl tudi nal passageway being carrie e adj acent

ones of said pl gizfery Withi ther fransyersst tyussed: sisderseiof @adndi ng
passageways propade Redess spacedl dpart! $3oh @aRh’other iPRGid udi nal
Conven gt |y defABaARo fts FFRVRRs ol ALSSARGES SURE IaRtc R SR y
lines. The thoughtrandversely eiktendient passageialys suF fieisamly rldhee f act
conpl ete deck sEPRCESFETRY. 1 EPER, Seien o £°0H SLrEead inte o ce
tryssed girder saphirth imowdee dirscdiont ofmtriay eflufetin rrofadjecentodaie ng al |
R e T e el il o
15 for accommodating a row of containers disposed

- transverse to the direction of travel; that a row of
.containers and at least one longitudinal passageway

are provided in said space, with said longitudinal
passageway'extending in the direction of travel and .
defining a passageway for persons, and with said
‘containers and said longitudihal passageway being

carried by the adjacent ones of said plurality of

girders; and that said transversely extending

passageways provide access to said at least one
longitudinal passageway and to said containers.

20

25

" In this arrangement the dirders conveniently define
hollow cavities for accommodating service and supply
lines. . '

30 * The thought underlying the invention is thus to be seen
in the fact that the two hulls are not as it were
stably connected with one another by complete deck
structures but instead by quite special double
transverse trussed girders which however, apart from
the function of accommodating all the forces which
occur at and between the hulls, also have hollow
cavities for transverse passageways and take on a
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-5- further function in that they carry the containers and | ongitudi nal
- paegage and supply el ements which are suspended between them 5 It will be.
lindey st ood that the termdouble transverse trussed girder as used herein
@HAs a girder which consists of twessingle transverse trussed girders
arranged at a small distance in the |ongitudinal direction of the ship and
_rigildly connected together, 10 with the width and the height of the double
~ transverse frnuthed dunddionbdinnghadc thelyatcarny diey erantaiavsescangpropri at e
to the size peqpl gaﬁ,g i | i £ Thi s &bubl e
constructi O%B&ngﬁ‘é‘ﬁ'&i&?&g%ﬂ%ﬁg&ﬁ'&t es?g a%&én%r#égcyeﬁ%n%? ability of -
the mari ne SREPENESGS RPetWeeRdth@Tand twi sting forces and provides, on the
ot her hand, a hollow cavity extending in the transverse direction in which

it i% possible tq.acco dat e nat ,onl assage s..thraough whi ch peopl e can
wal k but al Sg Hatio B ST o0 MI% ﬁ’f%a‘fm%/?‘}@se v&ﬁgﬂﬁ‘ﬁfﬁfebe | ai d
bet ween t hettrussed lgdrder assmdedatherain meansild girdewntlalciers to the

bet ramr alss mseh hee ters fo t
pending andoPRPAESEAP i Rasels CrEHaVIR Y fuaglf Yifadte | 2 ca”

beans. it isarrahgsidemt a smeddoddatencs tin £hmrkongitudinat erred

enbodi ment, gf Qe et YN MhiY AR Wikl ¥ Mot d | fWkSEREANSVEr Se
trusked girder arrangﬁd bet ween 'sai d first and second aqégcent pai rs of

transverse WikSsd&hesyidth and Fhes hedght, oL ithe Aukis JFarsyetseed

girders arethughtied odididres bedopldudi ahdt drairHasterse ipasSag@ssi ble in

this way to_nanufactyre.a %ﬁ#y stabl e ship's structure w th reduced wei ght
reirc

and cost. 38PProOPIiale& tt?a lﬁ%f R %ee(ﬁfsq? eac%iheof transverse

arranged in the interior. This double construction L
results, on the one hand, in excellent stability of the
marine craft against bending and'twisting forces and
provides, on the other hand, a-hoilow cavity extending
in the transverse direction in which it is possible to
accommodate not only passageways through which people
can walk but also hollow cavities for the laying of
~lines which must be laid between the two hulls, or also
lead from the hulls or containers to the bridge or to
other units within the marine craft.

15

20

Because of the high bending and torsional stiffness of
the double transverse trussed beams it is sufficient, Q_)
in accordance with a particular preferred embodiment,
for the connecting structure to include a single
' transverse trussed girder arranged between said first
and second adjacent pairs of transverse trussed
girders. As the single transverse trussed girders are
lighter and less complicated to manufacture it is
possible in this way to manufacture a very stable
ship's structure with reduced weight and cost.

25
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85 It is particularly advantageous if a pair of transverse

trussed girders and single transverse trussed girders
are alternately mounted in the direction of travel



trussed girders and single transverse trussed girders are alternately
mounted in the direction of travel between the hulls. For the econom cal_ -
manuf acture of air cushion craft in 5 accordance with the invention :
i s expedient. if the distances between adgacent transverse trussed girder
spaced to receive a row of containers are identical. ‘In .this way

st andar gli sed containers can be arranged at any desired positions between

t he transverse pétweed €Re hullgirders and can, if necessary, also be

i nt erchakged. This enbodi nent thus enables in particular the econonical
manuf acture of series ships with a nodul ar construction. The construction
is preferably sieh theatechronbdoadi mengfdsSture ofindirheuskhignt adaf&l in
passageway el e L ed dsLe ' | §e€ case to
BT ansborse trioconaaRol WAL rhD, LiRehE Rl e LR RhpBiBhe TeoEhd S ay
“elements are thdsstangerdbatveanaadpraantctrrnaverse; kyuRspangiznderse

connection Str%dﬁ&ééda{:coﬂé&e‘i% 8l 8§ Wk ebntaiHaeguhrboigenenesncaln
install ation and renobva onsi derably reduces the coatéﬁgd effort

| and _whi_.¢ch ra
of securing t heEBiBoNREnERABIARALEeE CERBEALRETEGRR| PS; AERARIRS: BRoRaY | o
al so served by d@e&lirbiepostihddhsebetuwenhthe thahaveesesetdussedhat the

2t | eaglo one. si beanEpnahilcHE, FECARABNAKFT, “HTRL" pRL TPk SLERRRERE,C | LoT
two adj acent trEhiscenbodinentdthiisdensbles tihi particularhshe0 ship's
structure CO“Si%éBHSmQEaihﬁaﬁﬁkéﬁFﬁggt%%agé¥§é§esh&5§sgif | pdgbauianr be

conpl eted as a basic struycture e confal ners-an e passageway
el ements are neROP&EFUFEdONM parallel at other places of manufacture. After
t hébasi c structure of the ship has 35 been conpleted then, in

accordizfe WIthTfugec hé %ﬂgtion is preferably such that the containers

and the longitudinal passageway elements are mourited at
the front and rear sides in each case to a transverse
trussed girder. All the container and longitudinal
~ passageway elements are thus suspended, in accordance
with the invention, at the connection structure at only
20 two sides which is useful for economical installation
and removal and which considerably reduces the cost and

effort of securing these components.

More economical installation and removal is also served
by a further embodiment which is characterised in that
the containers and the longitudinal passageway elements

25

are introducable from at least one side in the
transverse direction into their position between two
adjacent transverse trussed girders. In this manner the
ship's structure consisting'of the hulls and transverse
trussed girders can be completed as a basic structure
while the containers and the passageway elements are
manufactured in parallel at other plaées of .
manufacture. After the basic structure of the ship has
been completed then, in accordance with the present
preferred embodiment, all the built-in structures can
be introduced. and installed into the basic ship's

30
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ferred enbodinent, all the built-in structures can be introducedand |
sflal led into the basic ship's - -7- 1 structure in the shortest possi-ble
. It i s expedient for good bending stiffness and connection stiffness
’1each transverse trussed girder 3.to have a top chord, a bot t om chor d
and frusses or struts arranged therebetmeen In order to provide the

reqgi red passageways in the |ongitudinal direction of the ship and to

si mul t aneoustu€P8HE CiHOLHe SERBLEREY §gssib1eegg&etransverse trussed girder -
shoul d have, in accordance with a further preferred enbodi nent of t

I nvention, trussed sections and passage sections. Iln order to be able to
expl oi t thGIEnisrexpeagéhtbebuegnodhbendpngnst&mmhmss:huﬁﬂs for the"
arrangenent S Gl b hr, ryi ng
pasbages aré&gxgé ?gﬁtggﬁ%?éésghSSQ Q?Eg %5%%§§§&€% bot Oﬂ]C d%géo t hat
the lines ct®d beveaadtgpt qbendt. ha beftamd cherdo anchdxisses Anle of the

| nt er medi at&f&é&earﬁgneadahhaeénewabhon% b&ee@% P &g L1 ussed

gl rders are exp di ent | éaasse romfl e tran,sverse trussed

gi rders whi ¥fd3iEedppa a&ﬁngslﬁntﬁéed ctofon IRE ship. In
this 25 arremgesirip ahe sbnghisultanecasiy @nm@gyddi@&wnw ef erably

bengeen eactRaB BraReYarSs. FERSERRS Baragis R el T 200 o Ca 0"
manuf act ur eactopdancenhwithngl Suxtiiedoprieferrads emtxsiinent of the
invention, trussed sections and passage sections.

In order to be able to exploit the entire height v
between the top and bottom chords for the arrangement

of passageways which can be walked through, line

carrying passages are expediently provided in the top

and/or bottom chords so that the lines can be laid

between the top and bottom chords outside of the

intermediate space. '

156

20

As already mentioned the double transverse trussed

girders are expediently assembled from two single |

transverse trussed girders which are spaced apart in

the direction of travel of the ship. In this.

arrangement the single transverse trussed girders are \;/
preferably identical with the single transverse trussed
girders which are arranged between each double

transverse trussed girder. This makes economical

manufacture of both the single and double transverse

trussed girdérS-possible.

25

30

In order to realise torsionally stiff double transVerse
trussed girders, which can however be walked through,
longitudinal connectors are provided at transverse
intervals at the top and at the bottom between the
pairs of single transverse trussed girders which
jointly form each double transverse trussed girder.

356



trussed girders possible. In order to realise torsionally stiff double
transverse trussed girders, which can however be wal ked t hrough,

b angi t udi nal corinectors are provided at transverse 35 i nterval s at
top and at the bottom between the pairs_gf single transverse trussed
girders which jointly formeach double transverse trussed girder.
“Furthergyore, the invention envisages, for the provision of a particularl
torsionally stiff basic ship's hull, 5 - that sequential transverse
trussed §isrders spaced apart by a dISt ce foy acconmpdating a row of
‘containers are fﬁ‘m% of lbgyn?‘fﬁ}&‘if@? RVIAYEE uaf ARl tBEaB§°¥9¢Féﬁ6| ng
in the di r;ect | @E of ﬁ?ﬁ&ﬁéulé’i‘@ﬂ'@cﬁﬂimm HeLrd Pasici thbl's hul;[l. g
arrangenen en n cas e top an
o Ehehott om abat et If] Shendveree trufded SL8dnd drpCefiarrrE
cont ai ners amdhymaIdigﬂammhr@ﬁrpassagmmﬁqtzmgmmnrswcaﬂ bentafinesscate

bet ween them fr ' a nms can al so
be fixedly |nst ﬁ%?%?#ore %é&&bUI %E$QF§?$ E@ﬁ&fﬂég Legﬁg i nt roduced. -
A basic ship’ s%ﬁ#@ﬂﬂlﬂqe%mn%#ﬁrQ%#%@%&%mIOfdéniﬁgk dﬂbet&oagatnéaneh i s

thus realised igedmd Sa¥8y DefefEs AV rHAFERESL @aﬁeﬁuyoe&%ﬂeéa ahe
I ntroduced. 20 In order tq%L% rovgpthe staqillty of the aS|% %%ructure
r

renovapbe ver t iSRFR SRFRI? tarrenbRR, 284 akcbReReETRR A Gt her
enbodi nent , tmﬂﬂmznsvémsupueusamw ¢imﬁﬁr¢oﬂ@|sudhnalwhyaﬁhaatthhe si des of

the craft. The

and cont ai ners ron’iﬂfllllue SI e&lngh%a %Jbts"gé)bﬁwfbgggﬁgggwgﬁo H{t)% (%g
vertical supporke. introdguced b@twem teennfremathet ﬁédE(-)v@nntbﬂ-Sdeck Whl ch
merlely serves funsonl &R 16ngl €Qa IRAIE Bédns288n also be fixedly

installed before the built-in structures are

15 _
introduced. A basic ship's structure which resists all
loadings due to sea motion is thus realised in this way
before any passage elements or containers are
introduced.

20

In order to improve the stability of the basic
structure removable vertical supports are arranged, in
accofdance with a further émbodiment, between the upper
and lower longitudinal beams at the sides of the craft.

The installation and removal of the passageway elements
Y, 25 and containers from the side is made possible by the -
removability of the vertical supports.

In an air cushion marine craft the lowermost deck which

50 ©  merely serves for sealing is alsoc made air- and

gas-tight.
Although intermediate decks and longitudinal transverse
walls could fundamentally be built into the marine

35 craft of the invention, it is however preferred, and an

important feature of the invention, for no deck plates
to be provided in the connection structure other than
the lowermost transverse deck, which only serves for



30 gas-tight. Al though i nt er medi at e decks and | ongi t udi nal transverse’
goul d fundanentally be built into the marine craft of the invention,
jonever preferred, and an inportant feature of the invention, for no
ates to be provided in the cefarection structure other than the

| o\erstost transverse deck, which only serves for.. sealing, at specific
posiiti ons between the containers and the |ongitudi nal passageways, and at
upper deck sealbn@s at specbfic, poadtionsebetyeen the ontatingns no;hEe
provi ded wig egg ﬁgg S I n e 56l trav or

W th transverse uli SEﬁdfﬁgi ggsg%?g ﬁédﬁg?éa%él g??%ﬁ%ed at certain
speci fic 105urfacegsitions betmeen t he containers and the |ongitudinal
pasgage and supply elenents and at the outer sides of the connection
strdcture. Jhe basic ructure hus racti ce_repres a fundanment al
Skel ot on_ wHIERePESE, Ehe Saagek ISR, ARERoR e AORLE Ao Bobnt af ner s
passageway mtewided withplongitedinal wa&lsuexcnﬂﬁdngpnsfeﬂﬁbly daBFed

agai nst osc a e n erably -
seal ed of f ##%géﬁggnt89hﬁpggé%e%pawggﬁe%gghggei% @ﬁ§&$¥%ﬁFpéﬁﬁ’éi t he rear
by panel s. umnmtemedib‘aematksl arvangedt hls ceatadablspeaiftie interior
in the tra'?d@iﬁfoh@nﬂé&#@éﬁaéhéngoﬁéﬁih‘éi-k hige ¢ 'eoa%:@&%dqjﬁar ely 25

sedlled of f "at the outer surfaces anel s and also’at the top and
bot t om by th?s@@eﬁ%@?lﬁnebﬁvﬁﬁf-ﬁgéﬁ%aFuibPﬁePud?@\Felsd&ﬁ?ntOQ)f this
enbodi nent tie chorneteibaegtiactigk.t he side panel s are so subdivided that

t hey can beée renoved sectionw se for t he 30 I ntroduction or renoval of
t he contai ners and the : * N
The basic structure thus in practice represents a o/
15 fundamental skeleton which is stable in every manner

and in which the containers, passageway elements and
pipe elements are suspended, preferably damped against
oscillation and shock. '

The connection structure is preferably sealed off in
'water-tight manner at the sides, at the front and at

the rear by panels. The mentioned basic skeleton is

thus permeable in the interior in the transverse

longitudinal and vertical directions and is merely

sealed off at the outer surfaces by the panels and also

at the top and bottom by transverse decks. _ U

20

- 25

An advantageous further development of this embodiment
 is characterised in that the side panels are so
subdivided that they can be removed sectionwise for the-
introduction or removal of the containers and the
' passageway elements from the side.

30

The catamaran-type marine craft of the invention is
preferably so constructed that the hulls have an
inwardly directed projection in the upper region on
which the transverse trussed girders and the lowermost
deck are.mounted,at the top. ' !
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pasSégemay elements fromthe side. The catamaran-type marine craft of the
I nventtion is_preferably so constructed that the hulls have-an inwardly

directed projection in the upper region on which the transverse trussed " i
girders and the | owernost deck are nounigd at the top. -10- This \
arrangenment should in particular be*so contrived that the projection is, \&

a maxi num approximately 5 equally as wide or slightly I ess wi de than
t he broadest part of the hull which Iies beneath it. This enbodi nent is of

particuf&# si gpif.i cance because relatively large width is avai]able here
For the 10 ihig Azrangenant shauld dn RartiGillar) b AR cORFTIVed ,
“particul ar, thé&hatakheeprojedidorads ,ofatt lee rfdsdiatian oragprrdisimatelin i s of
assi stance for i) i $aVa Of : | L cul ar
fho frdb space “Bunkadh Aoy e o2 M AMIRaR, el S el Fend BoRBGe Y S
“transverse trupedt @fr ddves hud ic whsiaderldsis) hanratdd d%- this construction. A
preferred dinensional rule for achieving a particularly good connection and

stability is characterised in that the regection is, at a maxi mum 20
approxi matel y fHds gdbpdiaent %ﬁ'Q§MH§d%& ek SHHElEIRANCS REFALIRIRt

position of theelatively Naryd Wwiathddeneailable HeroTsler flie accomodat e
o a0 2 par oA BIRHY b dnd It Lsh e e bELE e Tyl 1 1o
section are prpartdsuliar,ache darnswende dylkieads b £t fboatsforhe
invention, at o913 demnit 16ldY A ddte P Yk GhdWiiity of the
_ .whole ship's structure. In partiéular the free space

k/ between the hulls which still has to be bridged by the
transverse trussed girders is considerably reduced by
this construction. '

15

A preferred dimensional rule for achieving a
particularly good connection and stability is
characterised in that the projection is at a maximum
approximately just as wide as, or sémewhat less wide
than, the broadest position of the part of the hull
lying beneath it. In order to accommodate as large a
part aS'possibie of the forces which occur between the
- hulls in the region above the hulls at least one"

N 25. trussed section and one passage section are provided,
in accordance with a preferred embodiment of the
invention, at the side verticaily above the associated
hull.

20

0 | |
3 A particularly favourable ratio between the width of

the support surface on the hulls and the space between
the hulls then exists when from 40 to 55%, in
particular 45 to 50% of the length of each transverse
trussed girder is arranged in the region above the
intermediate space between the hulls, with the rest
being arranged vertically above the hulls.

35



A particularly favourable ratio between the wdth of the support:surface on

Nl |'s and the space between the hulls then exists when from40 to 55%

arficular 45 to 50% of the length of each transverse trussed girder-is

anreMyged in the region above the intgpmaedi ate space between the hulls, with
Jest being arranged vertically above the hulls. If the marine craft

of Lthe invention is to have a higher superstructure then upper pairs of

" transverse If ushedngtriversraftsofigtbet invention tisutsedhayie ders 5 .- can

i d it h ' fa i - d ow'th
Fanover aa FigHet (sGpafbtadtare bR GPPRE BIESE BRNeraifhyTaNE od I LI
‘this arrandenasse@girdeErt PEnSinglei EFRNFVErSe deysepd girders the upper,

transverse ¢ansSefl gbedpasnaecwsthl b parkoedlakaly prateddend into the

*regﬁon vert above the hulls. The upper transverse trussed girders are |
FangnvgpFigﬁ

i ca
t hus suppor?@kpémeﬂ r r P8 HoHB RRFVErSehETMASSE vi a the
transverse ¢givdees gnddpesoshsihilae bensttrctiem butd choastercs for the
transm ssion of 15 forces in a manner, which does not |oad the individual
conponents and wel ded connections to too great a degree. Transverse rails
for the runtmnghis andangemeny the, iaveatdoopexpedientilyr pravistesiri ng of
t he contai Ofy3 I | hpal e et 7 |
acaér danceﬁ%ﬁagﬂ%u{rlf)ggrf' egggglgﬁg%tg é Ergg\%lg%ngg%dtghe I roefltsg%%d]? oérb stern
si des of t hECRFaRB3Er EBey gxEepdodnto i E8FAeT Ferticadilh|abevR r oduct i on

~of the contgheechglas( Théehppkentrhasi/e@Be! feusisdd ditdqerestdon with this
embodi ment. e, cgRbabREbs $A0ERb: oMk 1dy2ahaPRRIAIRN FIGIls Should be
hulls via the transverse trussed girders which lie o/
beneath them, which serves for the transmission of

forces in a manner, which does not load the individual
components and welded connections to too great a

degree.

15

Transverse rails for the running in and running out,
and optionally for the securing of the containers
and/or. the longitudinal passageway elements are, in
accordance with a further embodiment, provided at the
front and/or stern sides of the transverse trussed
girders for the simple introduction of the containers
and other elements from the side.

20

25

In connection with this embodiment the containers

and/or longitudinal passageway elements should be

provided with liftable and lowerable rollers engageable
80 with the éssociated.transve:se rails.
Although simple catwalks could fundamentally be.
installed in the double transverse trussed girders, so
that they can be walked through, it is preferred for
the double transverse trussed girders to contain
transverse passageway: elements which are preferably
closed on all sides. In other words tube-like

35



provided with liftable and | owerable rollers engageable with the associ ated
transverse rails. Al though sinple catwal ks coul d fundanental ly be installyg
in the double transverse trussed girders, so that they can be wal ked
through, it -1s preferred for the doubl e-igansverse trussed girders to
contain transverse passageway el ements which are preferably closed on al
sides. 1n other words tube-like -12- 1 passageways whi ch can be wal ked
t hrough and whipassagewdys evhich atdn Selasaliked bthidught and ehilohbaee
transver trusseshdd d&Frén sﬁé)r&eé ﬁ@iﬂ?tfﬁ@o pé@%l&ﬁ%gfg transitions

bet ween transverse an ongl tudi nal "passSageways at esired positions
| ongi t udi nal pé@@ﬁy@mﬁysQx##ﬁﬁﬂ¢¢w§i¥#@t%wranged I n accordance with a
preferred further 10 devel opment of the invention, at the transverse

passagefay elenents in the regi on of the S e se ons. Wth this
arrangenent | ot tASRI PR ’g@‘e‘%vag@ g&% §t PR35 ReEWesn; he
| ongi t udi na{/\hpasmgevwwmcmmwﬁﬂlnk ?ﬁbﬁigé@aﬁbt&tn‘tﬁéCdéglfég |
cont ai ners | wal ked throu t he_indi vi dua
passagenays.  ofeH HERORE R LD R TR e ctrare PR e P ERnce with a
preferred enbodammgeﬂl,tm Q@cordamrm.tim abp:aefdarnéd fupthette transverse
passageway elqug@é 5§?M 16H l §s§§gﬁ§@¥rggenents The

re e

cont ai h@r openings a xpe |ent%y construct assage el enents.
In particul ar, RRIRSITSERY, gtenertenin %meu¥€9b@nr@§|thénpﬁ§566ﬁstructed or

arranged to ensgé®tions. With this arrangement longitudinal
) passageways are expediently attached to the
— longitudinal passageway connections.

15 '
In order to obtain access to containers which are

capable of being walked through from the individual
passageways, openings to adjoining containers should,
in accordance with a preferred embodiment of the
:invention, branch off from the transverse passageway

20. :
elements and/or from the longitudinal passageway
elements. '
The container openings are expediently constructed as
25 passage elements. In particular, these passage elements

\,/ should be res111ently constructed or arranged to ensure
the required play for relative movement

While the horizontal communication pathe are formed in -
or between the transverse trussed glrders, vertical
communication paths are provided, in accordance with a
preferred further development of the invention, between
containers which are arranged above one another and |
which, for this purpose, preferably have appropriate

30

35



the.rf-.ired play for relative novenent. Wile the horizontal conmunicati

one ano;h

¢ forme
pXCAtI on p
deveNgprent of the invention, between containers which are arranged above

and

d in or between the transverse trussed girders, vertical
aths are provided, in.gecordance with a preferred further

whi ch, for thIS pur pose, preferably have appro riate 35
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se
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e

in

§ﬂ§F}lﬁaﬁesésﬁﬁpﬁ18Pn§ﬁ§4ﬂ$§xﬂ# Shamhets (P EML_paci ng of

t he trans"v%:?@htfaéé?ﬁé gehdekik bur Evll*ﬁ.rdmfa@ae lttaldebh Qﬁ?&ﬁ# ent for the
containers to have

he st andar di ed di n5|(g% or gral 25 nultlple
this standherks8eRFALA¥LOAPPALR stﬁﬁ§;i¥§ W%uﬂq§ﬁ1 W 1$78
arrangemﬂﬁeFE@SpéheadCﬁmomnthertugubabdyidnzttdcﬂuﬁéuaRnrnﬁh@ers to be

se of resilient suspension it is only necessary for
dampers to be incorporated in the suspension

nts in order to ensure ‘the de51red shock damplnc
ghout. '

der to provide a ship's superstructure of modular
ruction the confainers_and the longitudinal passage
upply elements expediently have a unit dimension
sponding to the spacing of the transverse trussed
rs. Furthermore, it is expedient for the containers
ve the standardised dimension or an integral

ple of this standardised dlmen51on 1n the sideways

of

-

tion. With this arrangement prov151on can in NV

cular be made for the containers to be prov1ded
one, two and three times the unit dimension.

nvention will now be desctibed in the following by
f example w1th reference to the drawings which

1 a schematic partly sectioned sideview
of a catamaran-type air cushion craft
in accordance with the invention,



with one, two and three tines the unit dinension. 30 The invention will .
now be described in the follow ng by way of exanple with reference to th
drawnngs whi ch show: Fig. 1 a schematic ﬁgrtly sectioned sidevi ew of fac ™"
catamaf an-type air cushion craft in accordance with the invention, \
Fig. 2 a partly sectioned schematic plan view of the catamaran-type air
cushion craft RifgFi2. 4 p@rthﬁ $e¢mu¢medlsoheﬁﬁg1clp15n Figw 3 a partly
sect i oned~schematic pl t on craft of
Fig 1 on~the |ine |||g€ ?ﬁ a$§f?§§£€5@ 295 XB%%%&% H%E ss-section of
a catamaran- 10 of FLgpela¢m thehl bme cEEFIIi of aBEgs dhnce with the

I nvention, Fig. 5 a schematic perspective illustration of a double

transverse trussedd?irder 217 15 . wth a S|n | e transverse trussed
gi rder 218 %t FHched® t RerR2BtLY sechiongd eschematic BlaRoWiewi ew of a single

transverse trussed glr&@rt348caiaﬁ5¥aﬁrt§§§Oéﬂané@sﬁﬂon craft with the
I nventi-on, with the illustration belqg ﬁioke ama t he rlght hand si de,

Fig. 7 a section on the ¥1%e 924 ¢$gIIB' °ﬁ| 198 1a twice
interrupted or broken away front V|em10f a double transverse trussed girder
217 or 230 in gceor ance v%éh the invention ection on the line

| X-1 X of Fig. §"30 F| Qfgﬁﬁmﬁﬁﬁﬁ% ??%Bﬁ%ﬂt%fy v$%§?§?ﬁ$?ar to Fig. 9
to illustrid&e the nnvabypet41an@u§hxadn¢raﬂtoint&eccndaaceewi€h4'on a

‘the invention,

\ Fig. 5 a schematic perspective illustration of
a double transverse trussed girder 217
15 with a single transverse trussed girder 218
attached thereto at a distance,

Fig. 6 a front view of a single transverse
trussed girder 218 or 231 in accordance
20 with the invention, with the illustration
being broken away at the right hand side,

Fig.'7' a section on the line VII-VII in Fig. 6,
25 pig. 8 a twice interrupted or broken away . front
view of a double transverse trussed girder

217 or 230 in accordance with the invention,

Fig. 9 a section on the line IX-IX of Fig. 8,

30
Fig. 10 a schematic fragmentary view similar to
" Fig. 9 to illustrate the movability and
fixability of the container 214 on a
double transverse trussed girder 217,
35 . - . .

Fig. 11 a viéw in the direction of the arrow XI
in Fig. 10, '



doubl e transverse trussed girder 217, 35 Fig. 11 a view in the direction of
the agyow XI in Fig. 10, Fig. 12 a schematic view in the directjion of -
pw XIl in Fig. 10, 5 Fig. 13-asschematic perspective view of a

ef se passageway 234 with |ongitudinal passageway connections- 235,

Fig. T4 a schematic perspective view anal ogous 10. to Fig. 13 of a
. further advantageous enbodinent, Fig. 15 the detail XV of Fig. 14 in an

enl ar ged. seigiobal aveelemdBiki g.iew6 im dytoes diswemtiion off £heont ai ner 214"
contai ning a vertiégkogo Wni;catd;an pagh with laterally attached '

| ongi tudi nal passagéeway elénents 6 shown in-a partially 20

sectioned representation, Fig. 17 a partially sectioned schematic side-

Vi ew of5tV\€-hg(2)ngeat CRReYRtie Pdispiétdivdarsewlos £30 arranged above one

anot her w containers 214"'_ suspended thereon, with the
Gttt ek

containers 214" c5HRRENEE§Sa PAESIIEHAY ion path 239, Fig. 18 a
schematic perspect i ¥agiit@@idhla gissagkvay connectiine®3Hngi t udi na
passageway el enent, and Fig. 19 a perspective view of a further enbodi nent
of a.longitudinal passageway el enent such as can be arranged between two
transver serjgusgedagisctematit ge fapddatvi wnerbawtdrealogodshe | ongi t udi na

directign of ‘the cialhd -5 gk PG Hafe | Mvdleddaic

embodiment, _

Fig. 15 the detail XV of Fig. 14 in an enlarged .
" sectional view, ' o
15 . .. .. | .
Fig. 16 a.cross¥section of a container 214"'
containing a vertical communication
path with laterally attached longitudinal
passageﬁay elements.236 shown in a partially
20 sectioned representation,

Fig. 17 a partially sectioned schematic side-
' view of two double transverse trussed girders
217, 230 arranged above one another with
25 containers 214"" suspended thereon, with
the containers 214"' containing a vertical a_/
communication path 239, a

Fig. 18 a schematic pérspective view of a pre-
80 ferred longitudinal passageway element, and

Fig. 19 a perspective view of a further embodiment
of a longitudinal passageway element such as can
be arranged between two transverse trussed -
85 girders which follow one another in the
longitudinal direction of the craft, i.e. in the
direction of travel.



-16- tn the follow ng description the sane reference nunerals are always
used for the same conponents or for conponents which correspond to one.
another. 5 As seen in Figs. 1 to 4 a catangg.an-type air cushion craft in
accordance with the invention has two floats or hulls 211 which are

llel t h d.wh i th _f I
i rts pan. SaP b nEel EBHA . Plsck ER AR, Sifel fable) Hegberds i xS
deck 216, bourarmnabhwaysusbkiedn folratrber s2he abamrtelme:sl oW If}qrng air cushion
i i
waterline forcoéngéﬁ?ﬂtgggﬁﬁ‘éﬁe%rgg gg%t &b 'o'?x%t Q%t(?{e:an internedi ate

wat er | i ne, yl ng etween. elr top sides the
floats 211 are connected w th one another by a double 15 transverse trussed

girder 217.5 Opgog®eRf 1hheigaubheir anaveh%%mtarrt&ﬁ%@p@ der cughidmere are
secur ed upper doubl e transverse truss irders 230 whi ch are shorter in

length and di SpoRkl spnAEFPEESNCE WétphégéeﬁPV&quﬂﬁyhﬁimqﬂﬂ taaES @F of

:he ship. | ? &dﬂll(.jsolal%hﬁhlehf keat @a%lléufat@fm@ctaeﬁtaiert end gmltuh;s' nglzg1
ransverse trussed girder p i ngl e.transverse tr.usse r

of shorter t&ﬁ % sgégpe r8ﬁg 8 Fagh@ & 7 ﬁé@é%§é4ﬁ gg

gi rders 218 syinkthi eatéypdt bethveenchtieal ahdnglltswdlanalow&m ¢ Asvefrgehe ship.

25 Bet ween, @aciL, gl 5107 S8RCab! 05VRLIR 1bEURIEAUY J ARCLHdA dpver

storey 20 'S di'sp0Séd,
direction of tIeisdi pirncusbdrdanesewiltineri2gs. or1hme5du§piaqgmgnhwﬁm§k9rse

russed girder,uge1 | Ret BBsUBRCR S 1 ALRYNERd 2R WARRTITY edr WnMAILE

trussed glrder I'S provid I TSt fourth positions and
a singl e upper2oubyéngr thevepssvernasdd §hﬁdér@2§)ﬁ%§Qﬁﬂ§P%N & at the

second positi oMl are connected with one another by a double
15 transverse trussed girder 217. On some of the double

transverse trussed girders 217 there are secured upper
double transverse trussed girders 230 which are shorter
in length and disposed symmetrically to the central
longitudinal axis 205 of the ship. In addition the |

20 floats 211 are connected at the top by single transverse
trussed girders 218. Upper single transverse trussed
girders 231 of shorter length are secured on some of the
single transverse trussed girders 218 symmetrically to
the central longitudinal axis 205 of the ship.

25 ' - _

Between each pair of double transverse trussed girders

217 of the lower storey 203 (Fig. 1) there is disposed,

as seen in the longitudinal direction of the ship in

accordance with Figs. 1 to 5, a single transverse

80 trussed girder 218. In the upper storey 204 an upper

single transverse trussed girder 231 is provided at the

first, third and fourth positions and a single upper

double transverse trussed girder 230 is only provided at

the second position.

35 '
Each double transverse trussed girder 217, 230 consists
of two single trussed transverse girders arranged at a



35 Each doubl e transverse trussed girder 217, 230 consists of two single

tru transverse girders arranged at a - 1 7- small spacing in the

| on inal direction of the ship amd7igidly connected to one another. -
The oubl e transverse trussed girders are buiIt up froma constructional -
point of view in exactly the sape wa | e verse, trussed

gi rders Zﬁﬂnchélspﬂﬁlﬁgn1Bet§8eA°PH1§§%Hﬂa$ gﬁ' dg? ¢ S®iPhe single

transverseaﬁdug§ggagyrdeh§eaigd 2309@@damm&hﬁnMMthBewﬁﬂubI& t he doubl e
transverse trussed

230 LY p, chord 221 and a
bot t om choﬁ'ﬁa‘?‘i‘éeﬁégméél'}sﬁﬁ%cﬁ%#?ﬁlss a5 t r %Zz%éa{fea arranged. The
trusses 228omexteadthonalepointt bé wiidth idi reemqtﬂry dfhe reamhiwaYNRy over

L1 usseds seplL 003,218 HekNER Ul €00y iddials pAspagppect | ons 220 are

provi ded, hor'i zont comrunicati on paths extending in.
the | ongitudinal direction of the ship can be laid. As seen in Figs. 4 and

5 | ongi t udy aéigaﬁga%w%ﬁ %ertQ.%'ﬂl(i‘é'rt U B d:ed:d rs tége upper and

| ower chor eferably in .gf'%ﬁﬂf e Iongltudlna
passage setinghe QQ@HSK§I§§eﬁrPﬁSF 9244%&%6% e BN e udi nal passage
sections %gnh&a%hc@%ér@pe@ &%5 a%&bfl@L ttmswfmetmseéd @tﬁ&éﬁstgsg he
cont ai pers_whi ch_Rave to escri.be ni ngs '
from V\ﬂ?cl‘bz”)ngﬁgdf:ﬁ& 1S§SQ§g %1 ﬁbf #ﬁf q’eéléa% % pd

practical | y22hpetheks hhﬁghhsa&uthedﬁ(hngssehs22£Hare1é¥§§ngédto 8 .
transver se_hol | ow cavi i 2 fo r t s a doubl e
transversemf‘?uéggﬁsﬁﬁr 22 ff epd %%%S%%gmﬁﬁ@ﬁé?ﬁﬁsé/ﬁ s%f\%%és%gagvxggs 234
whi ch are thessHipl bnayoonert tigussed igsedrions 2kt dekween Wwhichig. 9 cankJ

b.e SUSpennggY£adlnal passage sections 220 are provided, through
15 which the horizontal communication paths extending in
the longitudinal direction of the ship can be laid.

Bs seen in Figs. 4 and 5 longitudinal passages 224 for
conduits are provided in the upper and lower chords 221,

20 222, preferably in the region of the longltuc1nal
passage: sections 220.

£y

As seen in Fig. 4 there are both longitudinal passage
sections 220 with door openings 238 for the purpose of
25 access to the containers which have yet to be described,
B and passageway openings 238' from which longitudinal k‘)
passageways branch off which extend over practically the
whole length of the storey.

80 as seen in Figs. 1 to 8 transverse hollow cavities 212
for passageways aré left within each double transverse
trussed girder'217 or 230 in which transverse
passageways 234 which are closed all around their
periphery in accordance with Fig. 9 can be suspended via

85 Lesilient shock absorbers or vibration dampers 240, with
the:width and height of the transverse passageways 234
being dimensioned so that people can walk comfortably



S

resilient shock absorbers or vibration danpers 240, with the wi dth and
height of the transverse passageways 234 bei ng di mensi oned so that peopl e~
can wal k confortably - 18- through thggg_lnside t he doubl e transverse ;ég{t

trussed girders 217, 230 there are provi line acconmodating cavities
213, 213" 5 at the top and at the bottom as seen in Fig. 9, with a

subdi vi si on eXﬂE&Qﬂhl%hQ@Men place in such a way that the liquid and gas
conveylng\L:nes are laid in the.lower |ine accommbdating cavity, while the
electrical™lines are laid in the upper |ine accomodating cavity 213". 10
As .seen in F|&§S¥PQ($h?eﬁQRHhﬁe#!4&&%&@#%et€¥%§%@d°gF¢€§$ 217, 23302 singl e
transverse truygeac wéie;sm&ﬂfa@a e ik %bxﬁ:ﬂé&a@iﬁ@né@@l@ﬂ@s bgihgndai he
other in tq$ fﬁgggﬁftore at. uniformintervals”ip the 15 Iongltudlnal
direction o FF°%(F’tchaﬁt FROIRALEAM AF FPSMsIRIELI ROt OWAERVALI es
212 with tranwmmmagam&m&%&wﬁmcblm ein §&thsa @aylﬁaare
present. In tQﬁl per ‘%ore on which the byidge no ui $ t re there is
| ocated only one 9‘;}1%} §% CQUGEINT shLRFRSRIGi 13 é%o AhiPESEhe
remai ni ng tradswer sedommsxiat igig densi ty £ wippke shegékectrbcakriinésussed
girders 231. At it e t 425

trussed gi rde'rgs 2?% cg%g[ %%P%ﬁ’%?és%d%gd?{gﬁ? éé@f%f ?lf?ghf manner

by transvéi&e decks 209 at positions where at the top there is no storey

| 0cat ed t her eaaoW def Ofn ST 8 04 Pa 21 UL Bk KSe 224 ¢ ik ghaar e Only

I ndicated in broke |nes Im Fig. 1, extend all aroun Eg
transverse de@dIS®F fh 3§ rﬁilﬂ‘.b]se transeerse tewgsedoghederngdBnedi ate

spakes A betwege qeqté%ran ddadd ASERIF LGNS I96h ihdl JERE other in the
lower storey 203 at uniform intervals in the

15 1longitudinal direction of the ship, so that a total of
four transverse hollow cavities 212 with transverse
passageways 234 arranged therein (Figs. 9, 17) are
present. In the upper storey on which the bridge module
is secured there is located only one upper double

20 transverse trust girder 230, while the remaining
transverse trussed girders are upper single transverse
trussed girders 231. '

At the top the basic body defined by the transvérse
25 trussed girders 217, 218, 230, 231 is closed or clad in
'water-tight'manner by transverse decks 209 at positions
where at the top there is no storey located thereabove
(for example'204 or 241). Bulwarks 244, which are only
indicated in broken lines in Fig. 1, extend all around

80 the upper transverse deck 209.

As seen in_Figs. 1 to 3 the longitudinal intermediate
spaces A between sequential transverse trussed girders
217, 218 or 230, 231 are all of the same length so that

35

correspondingly dimensioned standardised containers 214
can be arranged therebetween. The height of each_
container 214 corresponds essentially to the height of



217, 218 or 230, 231 are all of the sane length so that 35 correspondingly -
di mgRsNoned st andardi sed containers 214 can be arranged therebetween. The ~
hevtgio pf -each contai ner 214 correspondsl®ssentially to the height of

‘the transverse trussed girders 217, 218, 230, 231. The breadth of  the

contarfers. 214 al so corresponds, _in, accord e wth Eig. to a unit
. measur e, h&%@véﬂ@@%ﬁﬂﬁ%ﬁrﬁ%%?%ﬁ_'9 ¢ a ggtmﬁig'aghgroga}'or cont ai ners
214" which are three tines as broad, can al so -be provided. As seen in Figs.

5 to 12 tragsverse gails.232. are 10 arragged t n the
transver seTE‘Fug’s‘«?@‘{fﬁT f& gt%ﬁfmgtl%’;n 5% Eggl‘-"a%ot Egtg?%,@BHg%i'ntgﬂlt he
cont ai ner s agkb rdancenlvsith (Fiwn-2) | usta avriit nmeasurar bhwevey, al ong which
as seengdn Figs.. o4 Dl O - [ LLarsa,233, i at the
stem an stcé’rr'%sadfl]ef}asot%e‘l cown}ila%le?rséé %yggnggdﬁsF#ggﬁeoguﬁﬁﬁﬁgip%#er s 233
can be ext @lddd widiaiwea it \thoree et imes c@s by raddnscan Ry8Palbifi cal |y act uat ed
lifting de¥%%%%d%  (Figs. 10 to 12). 20 On retracting the rollers the
cont ai ners 1-"sink, in accordance with Figs. 10 to 12, onto solid
foundati ons 246 which canal so include vibration danpers 240'. 25 As seen

in Figs. 1pa0s3e\tip Bigs) a8 60282 exansdenbongatile @6 aeel ength of the
transv§k§e trussed gir%@gs 217, 218 ggo, 231

.. ILn_Figs, t.0
transverse drFangess Rt ?Nﬁ%ﬁg%%eﬂﬁt ﬁlF§aPFVﬁ§f?agéas§Fdsg%é%ﬁiﬁtions.
30 As seen gy Fizis, 2300 231 cngi the sildeaFapisgagbeagontaifemse arranged

, between the. tra svew$$%%gﬁ$ﬁﬁ%?g%%f§%€ﬁ§§ég ﬁéﬁne%BQt 2Rl @R the

cont ai ners i 4 . i J ransverse cavitres 212
represent tledpnitrich Alagoseemi tatFbgs. 1 to 3, 5, 10 to 12

running rollers 233 provided at the stem and stern of o
15 "the containers 214 can roll. '

The running rollers 233 can be extended downwardly or
retracted by means of hydraulically actuated lifting
devices 245 (Figs. 10 to 12).

20 ' '
On retracting the .rollers the containers 214 sink, in
accofdance'with Figs. 10 to 12, onto solid foundations
246 which can also include vibration dampers 2407. ’

25 pas seen in Figs. 1 to 3 and 5 the rails 232 extend along
 the entire length of the transverse trussed girders 217, g_}
218, 230, 231. In Figs. 1 to 3 the transverse rails. 232
are only schematically illustrated at some positions,

80 ag seen in Figs. 2 and 3 longit--
udinal passageways 215 are arranged between the
transverse trussed girders 217, 218, 230, 231 and the
containers 214 and, in conjunction with the transverse

cavities 212 represent the hofizontal communication

35 paths.



pathé:v -20- As seen in Fig. 4 a continuous air-tight transverse deck 216 .
ext ends beneath the transverse trussed girders 217, 218 between the flo .
211. Transverse deck 216 nerely serves fp§0§ealing pur poses and takes o \\{,;
practically no 5 supportor stabilising functions. As can be seen

particularly clearly fromFig. 5 the two single transverse trussed gi rders
whi ch togetheﬁ%ﬂﬁ@%%rkpd%b%fe4t§aﬁ%@%%%%p?$u§ééatb9?HeFrQE?VSF523ée&#e 10

connect edgaétzmm%md@rbeﬁeémlﬁlm t’:l_flﬁlﬁrefhé bohsoesabyikaagst Ed'nr)al |
connect or s* t rma torsigana constructigna Lt. The space
apart doubl o 4T dnigrech e EISeed i Zhle rishSye iR, 808, 206 g XRT050.
231 are connecteatvésngbtheseahindept opasesidand| takesconopragtioadiludional
girders 226 wyj pg%e r . reyl the top and at the bottom so
that the conwaglu%s 1%Fa%§£$h€{%%%%i?%%‘lgﬁg?g%éssage and supply el enents

215 can be introduced from 20 the side. Vertical supports 227 arranged at

the centre betA\ge%r;r@et%?ééﬁ?/%%%e%&gyéﬁ gjb%gg%ieg%gm gég_f?r,tcﬁe two

stabilisation are renpva er toen . passagé o e
cont ai ners t o Stifgigfefangeeese rusgedgiedeke| ehbghwhpeatheri §PEBd in

this vay is closeqidlé nt ¥ehde s e r bBHEGT gBEd& be20pt s dg30Yapanel s 228.
As can' be en particu ar]¥%cleaflgbfron1F| , sent .in

e g,,5 no deck is e
certain régjl oFSTHIRRLLS HEL FlhRhe ARRtRe bRt 3Bhe ok AR ARG PF.e‘%Pa OvEPTe
trussed girdebsy 2bhgAhSdindErcoinectiers 0225 Boadfshar&etoupponasiorey 204
I's attached. %%. | m | ar _manner qﬁbinternediate deck is present between the

upper storey 4 (f?qﬁ§5H?E&ﬁP i of Fig. 1. Accordingly, vertical
pasg%gemays are present between the individual girders 217, 218, 226 which
e

can expl oi gl 1A ARG MU SEb I | dndes 85581 PEENEGLEEe trussed

15 girders 217, 218 and 230, 231 are connected together in
the longitudinal direction by longitudinal girders 226
which however are only provided at the top and at the
bottom so that the containers 214 and the longitudinal
passage and supply elements 215 can be introduced from

20 the side. Vertical supports 227 arranged at the centre
between the transverse trussed girders 217, 218 for
stabilisation are removable in order to enable the
passage of the containers to the inner space.

25 rThe basic skeleton which is formed in this way is closed
off in water-tight manner at the outside by panels 228.

As can be seen partiéularly clearly from Fig. 5 no deck
is present in certain regions above the lower storey 203

80 formed by the transverse trussed girders 217, 218. There
the narrower and shorter upper storey 204 is attached.
In similar manner no intermediate deck is present
between the upper storey 204 and the bridge module of
Fig. 1. Accordingly, vertical passageways are present

35

between the individual girders 217, 218, 226 which can
be exploited in a manner which will be described later
to provide vertical communication paths. In other



to provide vertical conmunication paths. In other -21- respects the
surfaces which border on the external atnosphere are clad by. .
*tlght transverse decks 209 whi.gh-can be wal ked on. 5 As seen in Fig.
e'floats 211 have Iaterally i nwar dl y prOJectlng proj ections 229 in the
upper hal¥’, or in the er third which, su antlall oaden the _support
. base for: t?ﬁ?&??ﬁ%v &e Sb?ﬁs%%ﬁgﬁFﬁﬁeVQlﬁ 7bordeg o ng%80ﬁ§F8§P§&Iy reduce
t he SpaceaMmdéphewé bﬁefﬁb@dybiOWhtedgedghy transvamseedeekisr @99ed girders
- 217, 218 or thenﬁga ﬂk$§ 216 The largest width B bel ow the |m#er
prOJectloW i€ N somewhat |arger than the w dth of the
15 projections 229 directly beneath the transverse trussed girders 217, 218
attacheg t rans se,b h f e ah i1 Fig. 13
t he bOX|Ié% %EZ§B€€r§§§ aésg§§m£§g§58 232 hEbQ %%g%é%}é?slﬁgﬁgﬁ& arranged -
wi thin -t Rrairt ing rnmwz%eonsu 38digi cher §Pﬂ’f¥ ha3g,ap& drokibged with
I ongi tudi ra% &@S@ﬁﬂ@&vawhfenneﬁsseaﬁt1a§iyabrbeeeaowe' 3Rpphe Base
n

| ongi t udi passage el enents and s % branch of f. \Wereas
Fig. 13 sH®® %P?|Eﬁ%ﬂ%ﬁﬁr?%an?ﬁﬁFﬁa915Q§§§ y 3& me&fon 235, Figs. 14

ang 15 Sh%rf?si’@é’rakﬁuéy\fgtéﬂuéenﬁuébbﬁaaét aBhEBNmuet bbeflrel&glyt udi na: p?ssage
and s e ts i 0SSi 0 a.cg rt ai gt e for
nove 3&ﬁ%§hﬁﬁ¥P¥e ﬁf HeYefee %5Ps§ﬁ 965?65 zg%ﬂogﬁg P&bgp 247 is
30 laid enﬂheuhéé&am@tﬂatktathtud|nal passage connection 235 onto which a

connection frame 248 is pushed fromthe |ongitudinal passage side. The
adj oi ning |l ongi tudi nal passageway el enment 236 in the 35 |ongitudinal

di recti on Tie tkargesp wEAgk. Bikhelow, the) inpelri pawisstdon @lddsat its eqi)

facing thedransye{serig. 4, somewhat larger than the width of the
15 projections 229 directly beneath the transverse trussed
girders 217, 218 attached to the transverse bulkheads of

. the floats 211.

As seen in Fig. 13 the box-like transverse passageways

20 234 which are resiliently arranged within the double |
transverse trussed girders 217, 230 are provided with
longitudinal passageway connections .235 at the positione
where longitudinal passage elements and supply elements
215 branch off. Whereas Fig. 13 shows a rigid

25 longitudinal passageway connection 235, Figs. 14 and 15
show a way in which a movable attachment of the U
longitudinal passage and supply elements 215 is poseible
to a certain degree, for example for. movement through a
few centimeters. For this purpose a round rubber 247 is

80 1a2id around the actual longitudinal passage connection
235 onto which a donnection frame 248 is pushed from the
longitudinal passage side.

The'adjoining longitudinal paséageway_element 236 in the
85 jongitudinal direction of the ship (Figs. 14, 18, 19) is

likewise surrounded at its end facing the transverse

passageway 234 by a round rubber 249 onto which the



passageway 234 by a round rubber 249 onto which the -22- connection
frame 248 is |ikewi se pushed. At the floor a novable transition nenber
-is provi ded bet'ween the |ongitudinal passage connection 235 and the 5

[ ongi t udi nal passageway 236. In this maﬁg_depending on the design of, .t
t hi ckness of the round rubbers 247, 249 and of the gap between the
connection franme 248 and the | ongitudi nal passage connection 235 of the

| ongi t ddi nal - PRERAARNAYE LR 2480 ikC1ANeVA SO WIEHES. 1 the of1eBrt® 7 cm
can be 6Qypensate for. Fig., 16 shows a cross-section H?ro h 2 cgntai ner
214" “havi g REYRRKR AT E3am BT 20 b EP AT VegEkagh Ehe

Longi t udi nal pasrCetairelle padsagdd conecttiiar B3k tand Heheont ai ner 214"

via | ateral openin 1 _.and 15 PR it er [ > Dl 7 so
that the interi Sflgg‘fswt%'é’a?brﬁ |sr?§re%§%éc'aﬁf]teﬁ§'r§eﬁ%g’ ta%%)%éﬁﬁ?iegﬁ

openi ngs and t lvhe mesigniicft che dhckress Af ddwn roumrd grukkexse247 ai r way
239 extends ! huol,Dord £ A lgP S eiiser? Yhe AhAdt{on £08ke %548 Nahle

ceiling of two contalners | e above one another, so that in

this way a ver tthealloangikudinal arsfadge icomechien ideeh B2 two storeys

203, 204 whi ch 1Ry Aafd iR BaddtydanWriment 1256 Sfe Tat Uee snatdnedts 25

and 230, 231. Hé} 17 indicates, Y als Figs. 7 and 9, how the
contaiygrs 214°%

{
p to il -cm can 'Q?r:]aﬁf’lf%es’?%{'#ﬁe ¥y braced via lateral

outriggers 254 and 30 resilient menbers 255 on the transverse rails
233, or on oth ount ef,- r 1 f YeRBYEaR SN byl BE@w
position by rre?r‘?s&'oﬁ% %gg)pa?o#f%srgg %ét%é}?i% soﬁ%gofi‘:hggﬁ%%ﬂef. Figs. 18

and 19 show t whasningli aneemnuiicamipn (At in the form of a stairway
N 239. Longitudinal passageway elements 236 are attached
to the container 214"!' via lateral openings 251 and
+o resilient intermediate pieces 237 so that the interior
of the container 214"' can be entered through the

openings and the intermediate pieces 237.

As seen in Fig. 17 the stairway 239 extends through

horizontal openings 252, 253 in the floor or in the

ceiling of two containers 214"', which lie above one"
| another, so that in this way a vertical communication

20

path is ensured between the two storeys 203, 204 which
25 are defined by the transverse trussed girders 217, 218
\ and 230, 231.

Fig. 17 indiéates,-in the same way as Figs. 7 and 9,
how the containers 214, 214', 214", 214"' can be
resiliently braced via lateral outriggers 254 and

80 resilient members 255 on the transverse rails 233, or
on other counter-supports, after they have been brought
into position by means of running rollers 233 or in
some other manner. '

356

Figs. 18 and 19 shov two embodiments of longitudinal
passageway elements 236 which are arranged as
longitudinal passageways 215 between sequential



passageway el enents 236 which are arranged as |ongitudinal- passageways 215
=Tween sequent i al -23- transverse trussed girders 217, 218, 230, 231
1ich can be connected with the |ongitudinal passageway connections

5'Fig. 18 shows a connection by ans of a- connection frane 248 as is

strated in detail in Fig. 14. |n@fvidual shorter sections of

| ongi t udi nal passageway el enents 236 can be connected with one anot her by

-

10 co ' : - eL.yni tSa N.Lhe Langitudi nal . °
direction.q&%ﬁ&gggﬁéé2§§§%%§éré§5§§ggeﬁ}zétgﬁPépféﬁ'a%ngeﬁggi cover¥ 257
can be arr afiyech i can Hee cednnegtedf with the longdtyiddmailnPasmegspanay
el ements 234, ﬁ;giﬁgﬂé'%gg;for the passage of containers are noreover

provided in the sidewall's of the |ongitudinal passageway el enments 236. As
seep in Fig. 19 two sections of a |ongitudinal 20 passageway el enent

236 3re gomﬁglemmmbwen§5egaﬁﬁllsetibntBgambaheebﬁcaﬂﬁdm@d_' Al uEit by a
rigid and iptegr rame, 25 accqrdange . w,th ,t i nvention the
transverse ﬁﬁ}gig%‘l%?s 18 b#‘dﬁ??gfa, lﬁléegﬁéas&nd%%s%ed t hat six

st andar di sethdimiduakrshontebesectpondedfalongitudimed pastsegyevayd so t hat
room still éf%ﬁ‘é f%é' -twnlﬂggeaﬂﬂepegapmﬁggw U $236 W th a
passageway W o? ;3 m As a result of this nodul'ar raster arrangement a
si pgl e strRempecktien| f5aRescAS6f Eer daxgemoraitenda dhepossibilities of

variation bpdhgitubendthait8ceighh and also in height. It is also of
particular significance that each transverse trussed girder 217, 218, 230,

231 has the height of a storey 203, 204 within the Ship's
By way of example removable installation and repair i_)

covers 257 can be arranged in the céilings of the

longitudinal passageway elements 236. bpenings 237 for
the passage of containers are moreover provided in the
sidewalls of the longitudinal passageway elements 236.

15

As seen in Fig. 19 two sections of a longitudinal
passageway element 236 are connected with one another
into a larger constructional unit by a rigid and
integral frame 256°'.

20

In accordance with the invention the transverse trussed

girders 217, 218 are so dimensioned that six o
standardised containers can be suspended alongside one s
another and so that room still remains for two

longitudinal passageway elements 236 with a passageway

width of 1.2 m. As a result of this modular raster

arrangement a simple structure results which offers a

whole range of possibilities of variation both in

length, in width and also in height.

25

30

It is also of particular significance that each
transverse trussed girder 217, 218, 230, 231 has the
height of a storey 203, 204 within the ship's |
superstructure whereby the possibility of the building
of a second storey is possible, simply by arranging two

35



superstructure whereby the possibility of the buildi-ng of a second storey.
| s possible, sinply by arrangi ng two -24- transverse trussed girders .
above one -another. |If necessary, a third ?r _fourth storey could also be
provi ded in correspondi ng manner. 5 The cladding of the structure again
the weat her by neans of the panels 228 and the transverse decks 209, 216
preferably takESNAvRLESa tIHIRI FIF RS i Ppevauknei argtherdelE which are

attached fio, t bR ey} A LIEEFE o o wAe! St 28y ac6uuUAisd gk an angl e,
i.e. 10 agﬁied in the I%ngltudlné? jrection of§¥ he ghlp Fur?ﬁernnre t he

| ength of theBFQYSHAEE HUITP RS tRRARMRL di st ance  bet ween the centres

of the transverse trussed glrders whi ch foll ow one another. The panel w dth
i s predetergn b ei of the storey with 15 _accoun bel taken,

i f neccesary,%ﬁi %#Q4§iﬁﬁi E§Qﬁaﬁqﬁ5?$ﬂﬁ? 73%&“?%et€%t%?a ?Fs The
interior of timeanst erfcridfe pEnele 228 and orhe st tansvérsét dapken2DBely on
nmodul ar pri nciggl {ﬁ% i e nmerely in

t he side hull sag(ra%frl '@%terrwr@d cf?éiaa%gl%%% 1\'{\h%rsgienbﬁ ifgﬁtthe same way
t he connect|oﬁm&uk%aﬁxngﬁﬂdﬁnﬁsWhﬁﬁhﬁanﬂuﬁtﬁ%ﬁhe¢ctoytheeconseatted in the
customary rmma@rams% THE panélcgdtﬁa %@fmémé&n&elgﬁ@ngﬂé pg%erab' y

t akes plaﬁ%&fronlt e side along the transverse rail
cont ai ner s 212ngles %ﬁﬂqﬂfrﬁﬂﬁﬁfﬁﬂﬁ%ﬂﬁﬂrQ&ﬁﬁ?ﬁl?%lPﬁrEhQSthﬁd t hen bei ng
| owered in posmtrltmmebelm QEHRA esk viige rpéﬁél@ﬂéhé@ierasﬁltaégoﬁaﬁbers

20255, 30 B i At évq%m Thei¢sariey ebcthndesansrebag |
requiyes | ar gerusisaderiyderen whincle duldiowrend ladnsthe be Thegi ghyetonnect ed
| width is predetermined by the height of the storey with
15 account being taken, if neccesary, of an intended side
inclination of the outer walls.

The interior of the watercraft of the invention is thus
built-up entirely on modular principles. There remains

20 only a few small systems, merely in the side hulls or
floats 211, which are locally assembled; in the same way
the connection lines for fluids, gases and electricity
are installed in the customary manner.

25 fThe introduction of the containers 214 preferably takes
place from the side aleng the transverse rails 232, with
the containers 214 first being moved on the running
rollers 233'and then being lowered in position and being
connected via resilient intermediate members 240', 255

80 securely to the transverse trussed girders 217, 218,
230, 231. The containers 214 are in this manner
resiliently suspended. If one requires largér chambers
then two containers 214 can be rigidly connected

- together to form a unit 214', whereby one can omit the

adjoining sidewalls of the two containers 214.



togety/ENto forma unit 214" whereby one can omt the 35 adjoining
i defvg).l g of the two containers 214. -25- By carrying out the system of’
tion in consequential manneL,ikhe entire inner chamber used by
s 'And al so the space taken up by the sensitive technical apparatus is -
proteeted agai nst shock and 5 vibration,_ In the event of an underwater
- expl osi-on & scat’i/frié”!ﬂ Qs cie ySyekemtf thecoR¥ERELPBNIRi th the | i kew se

shock- absoidaini@i éntciasinmn@r atﬂineg@nﬂﬂaél isnéphenambeRr akeat ibgn for -4 he -
marine craft 10 Aﬁﬁfﬁ%ﬁ ﬁg gse 258, i s geft fre .between tffe two
front most AUERHA 0 Sbe |?P§$ﬁc £8r IR B¥pFRE Fe 85& -LX&apon can be
nmount ed, wittelchan icxat espmanch tgs pisitpooteseedgagadnstedhotk ahide transverse

{1 ussed o (ABR G, 20 o Cudid B8 Cal” GRALPULLCP ERHISHi 85 WRlideC ot o

constructi ons, can however a SO consi s p| astic,
in parti cultype @t |aggankinfrespbtop 8o eemblna_tion withnkhen-t ype marine

craft comphigidigd ]fbk%tlsaﬂ@éﬂg‘l a2t 8HgRToAPERCH. ARBH! oA ity

substantlall para 0 onhe an extend in T
direction di hEQe ¥%® paFipensragteonnection structure
connecti ng sard t wo huIIs together at said top portions; and a transverse

deck sea}ig% sai d connectle? structuresgt %L g}ee between the.

seen in Fig a space
two frontmost side containers 214 in which, for example,

a deck weapon can be mounted, w1th a corresponding
platform being provided. - : A

o/
15 The transverse trussed girders 217, 218, 230, 231 are
preferably executed as welded steel:constructions,;can
however also consist of glass fibre reinforced plaStic,
'in particular for light craft.
20
25
&
30
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portion thereof, characterised in that said 10 connectlon -
structure conprises a plurality of trussed gi rd uﬂl m’,"&mmﬂlranged R
parall el to each other transverse to the direct t hat £5
plurality of transverse trussed girders (2&@ 218) conprlses af least N

and second pai g Qfwgransverse trussed girders (217), 15 with the
transveise trussed g girders of each pair (217) belng spaced apart from

ot her \whe diyr ectdianrdi-aabe Giarikh sdagee féﬁ'it} é@opﬁﬁﬁée a
transver 1y extending assagema 212 sufficien X ersons; in
that sone of said df Sancif Eﬁélé‘%f’a%ﬁﬁ?e‘?'naﬁ% t R ‘%c?\”gﬁt%? tizld¥l from

?n adj acent done of p?ﬂﬁ-ajlnald&sSofw amdil%h?éﬁn%iéﬁ exzeddt inpthgi de a SpaC?

or accommodating a 4 { 0] ner 2 " . ., 214"

di sposef transverse Jt%%"??’éorg ‘S%a# éJOf 2% ¢4 %é‘ lhg‘%%a?’é PRBFEPPEbntai ner s

(214, 214', 214", zmmmgctumnestrugsmrenmpmnegwinmuaaidpumeaguhhg (215) are

provi ded in said S as e t endi ng
and dg# ﬁﬂﬂ% %PEQ@%nQ aRd @afﬁéﬁééérSé

in the direction of a assageway
persons, and with s%ﬁ%#cﬁﬁﬂ%ﬁ?ﬁw%@%@lgpnﬂﬁgtl°ﬁlﬂtru9ﬁ2re)aﬁnﬂ kgtgom

| ongi t udi nal - passagsyelyidr lnebeb) RdFractebisédlcindtRgentagaes of said
plurality of girders (217

passagegpays (212) p¥ %&%é%gf¥%ggﬁégcéggélggédatrfnsvgéﬁe ﬁgextendlng
Iongltudlnal passagEmmqséalgdrdEmbtoesa;d2£&htarnenged2ﬁdra21él ta14",
Eﬁ:t lald g|rdersngé%€§é&%ﬁ+#d%?%§%§€# ngglgﬁégigkeé?%&nagggﬁggggélSEd a
service and 5 . in thatppaid|plerality of transverse trussed
\f/ girders (217, 218) comprlses at least flrst and
second pairs'of transverse trussed girders (217),
with the transverse trussed girders of each pair
(217) being spaced apart from each other in the
direction of travel by a distance sufficient to
provide a transversely extending passageway (212).
sufficiently large for persons; in that some of
said girders are spaced apart in the direction of
travel from an adjacent one of said girders by a
distance (A) sized to provide a space for
accommodating a row of containers (214, 214', 214",
| 25 .214"') disposed transverse to the direction of
] travel; in that a row of containers (214, 214!,
214", 214"') and at least one longitudinal
passageway (215) are provided in said space, with
said longitudinal passageway (215) extending in the
direction of travel and defining a passageway for

ach

156

20

30 persons, and with said containers (214, 214', 214",
214"') and said longitudinal passageway (215) being
' carried by the adjacent ones of said plurality of
girders (217, 218); and in that said transversely

35 extending passageways (212) provide access to said

at least one longitudinal passageway (215) and to
said containers (214, 214', 214", 214"').



3. A narine craf nce with either of clains 1 or 2,

chara ter| s “” I’Hg“ﬂﬂg @nectlon structure includes a si ngl e transverse .

trus \ 18) arranged between said first and second :

adj a g palrs of transverse trussedzqyrders (217). 4. A marine craft in

acco ance with any one of the precedi‘ng clains, characterised in that

. pains of transverse trussed girders (217) and S|ngle 15 transverse trussed
gi rders (213) aAematﬁaenaraEy mnuabedrﬂanmhewdkmecmamn(ﬁ travel bet&fen

the hulls (211) e e 20
precedi ng cl ai rrghgrﬁgfégc (%Has% qﬁﬁgi%%%n\gésﬂf%]%qﬁée%n adj acent
transverse trus§éﬁl§lﬁ§eK@1@21213218ﬁ°§b§@9@ﬂﬂ§dﬁ§ﬁ§9N§QrYxﬂﬁcﬁn®ontalners
are identical. gRppiy Aimegi.ne craft in accordance with one of. the
pre®edi ng cl ai ns, characterlsed in that a plurality of |ongitudinal
passageways (215) are provided in the form of 'l ongitudi nal passageway
eLefTFntS (236) Anﬁalrlinhha:h:atﬂtfa1@&W?déﬁtg2%thé&i4of d&]}aﬂ"'é 30| and
t he | ongitudi na e el.enent e introduce rom at | east
one Ssi dg n theE'tB g Fggx' c}:ga;ls %‘ (iﬁ’t?hta%e epé’sqrﬂ% YR ween two

adj acent transvetsucturesdacjudes s Eihgle? t¥ansverse marussedraft in
accordance with pr. é%dgé r each
trafsverse trusgegaglg{ érﬁ%() f; g*?%}% as a tnogﬁéﬁﬂéf%inséggﬁ%ttom
chord (222) andafjgsent pairs &ﬁiéﬁ@@@VFﬁ§%b glr ers’ (217).

4. A marine craft in accordance with any one of the
preceding claims, characterised in that pairs of
transverse trussed girders (217)'and single
transverse trussed girders (218) are alternately
mounted in the dlrectlon of travel between the
hulls (211).

15

5. A marine craft in accordance with one of the
preceding claims, characterised in that the
distances (A) between adjacentitransverse trussed
girders'(217, 218) spaced to receive a row of
containers are identical. '

20

25 ' l ' :
6. A marine craft in accordance with one of the O/

preceding claims, characterised in that a plurality
of 1ongitudina1-passageways (215) are provided in
the form of longitudinal passageway elements (236)

" and in that the containers (214, 214', 214", 214"')
and the longitudinal passageway elements (236) can
be introduced from at least one side in the
transverse direction into their position between
two adjacent transverse trussed girders (217, 218).

30

3% 7. A marine craft in accordance with one of the

preceding claims, characterised in that each
transverse trussed girder (217, 218) has a top



8. "A marine craft in accordance wth one of the preceding c#arﬁﬁ——
characterised in that each transverse trussed gi has tr USSE
sections (219) and passage sections (220). 10 ﬁ" I"ﬂ raft

accordance with claim7 or claim8, cha# 'eris
passages (224) afe provided in the top cC d and/or in the botton1chg
(221, 222). 10. A marine craft in accordance with one of the 15 preceding

cl'ai ms, c¢haracteri sebord (22l)eaghbpttomoéhordn{2r}ecandussudsesr ders)(217)

i s put tagether fro&k&&ﬁgé&”ﬂh&f& §e§ﬁgﬁse trussed girders which are spaced

apart in the direction of trave e shlp, thus form ng double
transverse trussed girders (217). 11. A marine craft in accordance with

cl ?i md_10 cha{ ﬁst SrAsﬁthh.ﬁet Bahstong| Aadbﬂabneenwehotbﬁe( 825khéd> t |

ext endi in the directiqn rave [ verse intervals
or The top and the BEPCOHLBS: eBAiEncChaFRCesFiSPAgie ERAR GREDe {1 ussod
girdegs of eacﬂ douhtansvansuetsassédsgﬁﬂdgrrQ217,1218A hasi teussad gn
accordance with one 3 : r I .aLns, racterised in

t hat sequenti al traﬁ ?ggsg??a%?sa?§19gs§§§g §§8§é§h§§é?§agy a di stance
(A) for accommodating a row of containers are connected rigidly together by

| ongi tudi nal begis Azﬁﬁhﬁét EQEfﬁglhnaEEBrﬂhfxsﬁt h%hof: iﬁV@)' ordelaim3. A

marinelé&raft in accordance with.claim 1 o aciartsed in that sl
case | ongitudinal b8anfhayacregisedniy Eh?EnééﬁeaFaFﬁ¥1P6pP§§§39ﬁ§ 5

bottom of the transmw hrespedviaedein tBé7toplehoird &uabroa- Ry thieat the
containers (214) aﬂot%om chord (221, 222)
\/

15 10. A marine craft in accordance with one of the |

preceding claims, characterised in that each pair
- of transverse trussed girders (217) is put together

from two single transverse trussed girders which
are spaced apart in the direction of travel of the
ship, thus forming double transverse trussed

20 girders (217). '

11. A marine craft in accordance with claim 10,
characterised in that longitudinal connectors (225)
extending in the direction of travel are provided
at transverse intervals at the top and the bottom
between the pairs of single transverse trussed
girders of each double transverse trussed girder.

325

12. A marine craft in accordance with one of the
preceding claims, characterised in that sequential
- transverse girders (217, 218) spaced apart by a
distance (A) for aCCOmmodating'a row of containers
are connected rigidly together by longitudinal
beams (226) extending in the direction of travel.

30

35



| ongi t udi nall’ passageway el enents (236) can be introduced between them from
t he s£dy. “ﬁ\‘ﬂm I n accordance with claim112 or claim10 13/
char ri gﬂ“mum . Wbl e vertical supports (227) are arranged :
bet upper anhd HoWbrsIongitudinaﬂxaeans (226) at the sides of the craft.
15. . rine craft in accordance wi'th 'one of the 15 precedi ng

clai ms, characterised in:that the connection structure has a plurality of
storeys foRAi-nd Zazinequathfinageorianea Witk etai®mplates are provi ded

in the connect icharsldtsastiged Qi &thdthain tékch ¥REEDEbng i 8A8YRASE deck+(216),
whi ch only seryes for sealing, at. specific pos tﬁgns et we n%he cont ai ners
' %§ atthet t

(214) and the P& A28 O R RBT IWpBRAdEBR surfaces.
Zﬁaé 16. ff muﬁm offtthe rtmwe_bssetmsbe@'ngj.nderhe.(pwgedié.ag clhai ns,
C acterised i,n t sai_d. n t oyi.ded wt

| ongi t udi nal wat f"‘g‘&i &#ﬁg%ﬁ%ﬂ%l?%%%#iﬁ%g k?%\ggl a@{l #gh .transverse
bul kheads ot hedlangitulinal passageway nelenentsal236hrcangbkd at certain
specific positis o@.{té’% étﬁ?‘e | : t he | ongi tudi nal
passageway el er%egir?frt}s (23 ri:’an a{rpt rgéﬂoﬁ%l:?lﬁ%ééséo et he connecti on

structure. 35 17. A marine craft in accordance with one of the preceding
cl férrsi,CE?uactAe&da&qdaé {bz:at;]ﬁi i_trheacsérswtaﬁct@]pwﬁtnuelgm ltﬁhéeabidi%ff in |
wat@r-tig nner_ a e side e front.and a rear by panels
(o2g) 50 AFe Khnpacherisnd Tt Shat TeMeBARFEVEFELRRL7 char achori sed
in that t he si cmppaondiss (2208) areaaxram¢nﬂvbdédeehanppeeyandnlbwereaned i'n
sections for longitudinal beams (226) at the'sides of the craft.

o/

15. A marine craft in accordance with one of the
preceding claims, characterised in that the
connection structure has a plurality of storeys

- forming a plurality of decks put that no deck

plates are provided in the connection structure
other than the lowermost transverse deck (216),
which only serves for sealing, at specific
positions between the containers (214) and the
longitudinal passageways (215), and at upper deck
surfaces.

15

20

25 16. A marine craft in accordance with one of the

preéeding claims, characterised in that said.
connection structure is not provided with:
longitudinal walls extending in the direction of
travel or with transverse bulkheads other than
intermediate walls arranged at_éertain specific
positions between the containers (214) and the
longitudinal passageway elements (236) and at the
outer sides of the connection structure.

30

35 17. A marine craft in accordance with one of the

preceding claims, characterised in that the
connection structure is sealed off in water-tight



the lateral introduction or renoval of contalner A nari.ne _
- craft.in accordance with one of the preceding ﬂ“ﬁm !&k sed in t
.the hulls (211) have an inwardly directed proj e uppé
regi on onn which the transverse trussed girders (217, 218) é%
the | ower nost transverse deck (216) are unted at the top. 20. A nmarine
craft ip accordance with claim19, characterised in that the proj ection
(229) is, at the mamdrAg® wwnm&,y a@s thelefronbrandi ght thel eearwi de

t han thegproadest art cﬁ%# 4#2? (211) lyi-ng beneath it. 21. A marine
craft in¥accordanc XN3§P %nd claim19 or claim 20, characterised in

that at | east one 25 _ trussed section (219) and one passage section
(220) are provided fladfite g derih akidrabite inbencesgshaiod hul | (21).
22. A nBrine cra t In accordance wth one recedi ng

cl ai ns, charact eri stharactemised in Ml?h%a?%‘%up%?elﬁ 1(32380/&‘6? Fﬁe

l'ength of each trangusd5eidddseast gtﬁé'frcéﬂlﬂe ﬁéﬁévea anr gagedons the

regi on above the internedi ate s ace ween the hulls. (211 th the rest
bei ng arranged ver t¥Ral13texy %ﬁ?%°?23€)rem°vﬁé i ﬁgpghénSFEft in
‘accordance with one(afsyhe precedlng clainms, characterised in that upper
pairs of transverse trussed girders (230) and single 5 transverse

trussegpgirders (231) are nounted on the transverse trussed glrders (217,
218) and are of1%i milmarimestcratti im accoxfancerwibth. openafi thecraft in

accor dance with cl 43 ddas i PLLRL] SelarBct8Pisdd! In RASE LhANRVANSE
o (211) have an inwardly directed projection (229) in
k,) : the upper region on which the transverse trussed
girders (217, 218) and the lowermost transverse

1o deck (216) are mounted at the top.

20. A marine craft in accordance with claim 19,
characterised in that the projection (229) is, at
the maximum, approximately as wide as or slightly

20 less wide than the broadest part of the hull (211)
 lying beneath it.

21. A marine craft in accordance with claim 8 and claim
19 or claim 20, characterised in that at least one

S 25 trussed section (219) and one passage section (220)
A\ are provided at the side vertically above the
associated hull (211).
22. A marine craft in accordance with one of the
80 preceding claims, characterised in that 40 to 55%,
in particular 45 to 50% of the length of each
. transverse trussed girder (217, 218) is arranged in
the region above the intermediate space between the
hulls (211), with the rest being arranged
35

vertically above the hulls (211).



—

10 girders (230, 231) are sufficiently long that they extend into the .
regi on. vertlﬁmmm ulls (211). 25. A marine craft in accordance
wi t h/OT8y" of Hﬁ"ﬂ clains characterised in that transverse rails . -
(232)6¥gr the' rdnnlng"lnsa runnlngﬁgu and optionally for the securing

of tN ontainers (214), and/or o | ongi tudi nal passageway el enents
(23p), are provided at the front and/or rear sides of the transverse trust

girders (2123, m&naﬁii@e e8dit 2. adcordafeectwith bnea@fommce vvith aim
25, characterised in_that e cont 214% andy/

Fongi tudi naly Reechatad elefufic cefadibieriah IR R honas pajns oy

| ower abl e rol | cof ¥2ABSvengagtrnbssedi ghrdbrsag200i)aand tsingherse rail s
232). 30 d ! - di

glasﬁs characf%rlséga#%gt E?Qé%d géégégéf ?' 2%%?53E$¥ﬁ%§%gﬁblr e?sl?gl7
230) contalntr%#%ﬁ%?%ﬁsﬁa§§ﬁ§§ﬂﬁy9é¥@ﬁ§ﬁt§2@234?1328a34lﬁﬁﬁrﬂicwaft in

accordance W t hs fh i 8% 8c8RStLhet IbR bughahaeteri.sed i n that |ongitudinal
‘passageway connections (235) are arranged on the transverse 1 passageway

el ements (234) in the region of the passage sections (220). 29. A marine
craft in aczedr dmneerihé hceastninBaccbrdanter wieh iclatimat23,0ngi t udi nal

passageney o STRpkEabednLegte RoRNER! shyhoubiey RUAAP SRR |
girders (230, 231) are sufficiently long that they
extend into the region vertically above the hulls
(211). - s
| | v/
25. A marine craft in accordance with one of the
preceding claims, characterised in that transverse
rails (232) for the running in and running out, and
- optionally for the securing of the containers
(214), and/or of the longitudinal passageway
elements (236), are provided at the front and/or
rear sides of the transverse trust girders (217,
218, 230 231).

15

- 20

26. A marine craft in accordance with claim 25,
characterised in that the containers (214) and/of
the longitudinaly passageway elements (236) are
provided with liftable and lowerable rollers (233)
engageable with the associated transverse rails
(232).

25

30 27. A marine craft in accordance with one of the

preceding claims, characterised in that the pairs
. of transverse trussed girders (217, 230) contain
transverse passageway elements (234). '
36 28. A marine craft in accordance with claim 8 and claim
27, characterised in that longitudinal passageway
connections (235) are arranged on the transverse



10 .27 to 29, characterised in that openings (237) to the ad | 0i ni ng
containers (.214) branch off fromthe transverse m ﬂmm \Hlﬁnts (234
and/ or fromthe |ongitudi nal passageway eI errent ‘m “ mari ne
craft in accordance with claim30, chargsterised* intthat " hé contai ner
openi ngs are-constructed as passage el s (237) formng a resilient
transigion to the associated |ongitudinal passageway el ements (236). 20 32.

A marine~craft in 9&59&?@{3&9 ¥4 6ReRBS @ﬁswelﬁreﬁedraglehab&%thwerel n said
connectfbﬂ structure ex drality of deckS, characterised in

that vertTcal conﬁﬂﬁ?ﬁ%ﬂ?oﬁeﬁﬁ¥ﬂ§s(§§§ Jare 25 - provi ded between

containers (214"') which -are arranged above one another. 33. A marine craft

d th d d that th
p 2oCr Sance 441 opEx Phe' BEBEETEhABEENTE. vy BRLIRNE GRED, L7 L00 Lhe
t he | ongitudi nal pabaageuaylsEénéntth@ﬂSEpngucudesanupassygswsgended on the
ransverse trusselofbhdts (23¢) 218 c8ifioctad) odtne tondluiay ne cralt

in accordance with one o ? , charactferi"sed In that the
cont ai ners (214) hﬁ@éségenFPnEPﬁﬁhgnén 835am integral multiple of this
unit dinension in the transverse direction. 35. A marine craft in

accordance with claim 34, characterised in that the contain 14, 214",
e Cadar ) e9eT RoBnthe PERRE TR AgsoxAantA, WAt RBE B Com ClakMs e o
10 36. A narlne toalp,i charaotdziisedwihhthat ebenimgs (237) to

' ' the adjoining containers (214) branch off from the

g transverse passageway elements (234) and/or from

thellcngitudinal passageway elements (236).
15 . . . .
31. A marine craft in accordance with c¢laim 30,
characterised in that the container openings are
constructed as passage elements (237) forming a
" resilient transition to the associated longitudinal
20 lpassageway elements (236). |
'32. A marine craft in accordance with one of the _
~ preceding claims, wherein said connection structure
extends over a plurality cf-decks, characterised in
25 that vertical communication paths t239) are

- " provided between containers (214"') which are
arranged above one another.

33. A marine craft in accordance with one of the

36' preceding claims, characterised in that the

containers (214), the transverse passagevay

elements (234) and the longitudinal passageway

elements (236) are resiliently suspended on the

transverse truésed girders (217, 218, 230, 231).
35

34. A marine craft in accordance with one of the
preceding claims, characterlsed in that the
containers (214) have a unit dimension or an



. precedi ng ttaims;,—characterised in that one or nore containers are omtted”

- and t ha | | rovided in their place on which, or at -which,  a -.
S rd| S%Eﬁ!ﬂﬂﬂﬂmhmﬁﬁkm such’%;a weapon, a 15 position e
fi Ag ap L Ofy ke-is a ged. 37. Amarine craft in accor.dance

1rTeone of the precedlng clalns characterised in that the basic skel eton
formed by the transve I YSs er 7;..218, 230 23 and the

| ongi t udi nal b&BFEIF226 uﬁ. °%It t?ﬂ'é t"‘é’ﬂjtbf 11é%ck (209) in a

wat er -ti ght nanﬂahsserebaalrbctabnbe wal ked. on - but onIy mhere there & no

adj oi ni ng upper storey (204) or bridge nodul e.(241). 25 38. A marine craft .

substantially as herein descrirbed with.-referehce to and as illustrated in
thqsacconpaﬁy|Angrawenggafgo1@5accordance with claim 34,

characterlsed in that the contalners (214, 214!,
214“ 214"') are prov1ded with. one, ‘two and three
times the unit dimension.

10 36. A marine craft in accordance with orie of the
precedlng clalms, characterlsed in that one or more
containers are omitted and in that a platform is
provided in their place on which, o: at which, a L

~ standardised operating system such as a weapon, a "o/

15 position finding apparatus or the'like is arranged.

37. A marine craft in accordance with one of the
preceding'qlaims,'characterised in that the basic
skeleton formed by the transverse trussed girders
(217, 218, 230, 231) and the 10ng1tud1na1 beans
(226) is clad at the top by a transverse deck (209)
in a water-tight manner so that it can be walked. on
but only where there is no adjoining upper storey
(204) or bridge module (241).

20

25 '
. 38. A marine craft substantially as herein described

with'réference to and as illustrated in the
accompanying drawings.

30

35



