WD 2005/ 000668 PCT/ SE2004/ 000595 Devi ce at cardeck
for vehicles on ships. 5 The present invention relates
W 00800868 angenment  for cargo decks for vehi cl BGT/SER2004/000595
shi ps conprising a nunber of hoistable deck sections
that are so arranged as to be | ocked respectively in
a position in which they are vertically noved apart
and in a position in which they are vertically noved
10 toget her by nmeans of | ocking devices with the
ability to be disengaged. \When vehicles are | oaded on
Devisc®-zal tadddok Ror sthelpsclaseonssiisgs. made of hoi stabl e
decks to enabl e vehicles 15 and other cargo on.
subj acent fixed decks to be | oaded wi thout obstruction
by superj aceife gotdferth 1hRse: Laseseistabi€h dhearrangement
cargo is exceptionally tall, as there woul d otherw se
for mmrgbedeshactor orehicingrepnshapsi FO{“HélPéﬁa pgnumber of

ex.c tlon I t X deckel Socked
hotsEASEEI 400! LACTERNK SRat! DB BB Uil Afighl el £8hEe Jocke
respé@ﬁﬂvel§ iﬁeaep@sEtﬂanylhOWhyehlthey awki ghrtacelly moved

neverthel ess heavy in wejg is then not @355 i bl e

it
aparfoan@pkl afPetitvenuis UPlFHetQGBeﬁfﬁcgﬁFtﬁgﬁ Jpreved
togegﬁgksgyTﬁgaHE'QE'E@Ek@gbeaEVQEeEh%1Ehe§ﬁ€tabﬁ!@%@'Q% be
inter alia” to solve the aforenentioned
disepyabkém and find an arrangenent which permts the
handling of cargo in ships regardless of its weight
and size, including on hoistable vehicle decks. It
shal | al so bgnoeseéhielbp kheslbeapectnt so-aatoetndat-eo
cargo of varying kinds, i.e. with regard to its size
shipgQ amd wei gﬂuso MReeaPdr BRESTESAEd (SKEct-O STadicevEicles
n n d ce W
ana B e e A SR T T 00 G00008 2o ToRdRe without
obstPGELSER004/ @0PE2Tacent decks in those cases in which the

cargo is exceptionally tall, as there would otherwise not be
space for it thereon, or if the load is exceptionally heavy so
that only the fixed deck is capable of withstanding the
aforementioned heavy load. If there are many low vehicles, which
are nevertheless heavy in weight, it is then not possible to

make effective use of the superjacent hoistable decks.

The principal object of the present invention is
thus, inter alia, to solve the aforementioned problem and find
an arrangement which permits the handling of cargo in ships
regardless of its weight and size, including on hoistable
vehicle decks. It shall also be possible in this respect to
accommodate cargo of varying kinds, i.e. with regard to its size

and weight.

The aforementioned object is achieved by means of

an arrangement in accordance with the present invention, which
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2 is characterized essentially in that pairs or a

multiplicity of hoistable deck sections are so
wa@eoangess as t o be acconmopdat ed packed cl osel BCT/SE2004/000595

together with one deck section resting on the

subj acent hoi stabl e deck section, whereby the

af orenentioned 5 closely pag%ed deck sections interact
with one another and in so “doing increase the

strength and reduce the bending flexure of the common
is cHsGcidtzdordmebd i 4115 Mayshathepdwenst on msltiplicity of
~ described belowwith reference 10 to the acconpan igg
hoistdiahd MRCK i TR T BEE S0 SHOWNIEC 1R avey RF efF ?m%p ted
shi p of [ evi ly:.dis S [ | i it
packq, P i T Bt e ey o o HThe eari g b ne
subjad%fﬂrﬁ&is%ﬁmHESﬂ%mka$éctimm,SMhpren5 Fhg. agoshoastacned
schematic _sectjoned view of a shjp .wth hoistabl .
cLosoh GoRcikek etk D" | BCEOraEACh Wih TRE “prEdgh; 2nd in so
doin%“ﬂﬁ@f Pe £19 sBrSHGVE AndartdQtecatrargendesly WMithure of
ol stabl e deck sections packed together for the
the qumposedéakaun posnedonni Bhihi gAYthey are ready to
receive cargo; and Fig. 4 shows |ocking neans for the
af orenmenti oned hoistable deck sections included in

the arrangengsd . i Vel 1 @ gesedé sdribeacicoldanestini thference
the present 25 invention for car%o decks 2 for ships
to tBecorpePiBRRAYlRINGHBELNEE, VBrt'Pe&fl y hoi stabl e deck

sections 4, 5y, whi £haresso anfapggdvasy be hesrapabkes
n

of being | ocked respectively in a position Il i
previbighyt Heycabeedekt ndaliiy hmbhed fapadt tand orm lgading and

position I iin whi they.are.vertically nmove
unlopggBPhdPhBY Rgand gReISB il %@%§§PP e Qﬁt%%%ﬁﬁeOf the
ship?b'l'ty to be di sengaged, has the pairs of

Fig. 2 shows a schematic sectioned view of a ship
with hoistable cargo deck sections in accordance with the
present invention.

Fig. 3 shows a part of a cargo deck with
hoistable deck sections packed together for the purpose in a
position in which they are ready to receive cargo; and

Fig. 4 shows locking means for the aforementioned

hoistable deck sections included in the arrangement.

An arrangement 1 in accordance with the present
invention for cargo decks 2 for ships 3 comprising a number of
vertically hoistable deck sections 4,5, which are so arranged as
to be capable of being locked respectively in a position II in
which they are vertically moved apart and in a position I in
which they are vertically moved together by means of locking
devices 6 with the ability to be disengaged, has the pairs of

hoistable deck sections 4,5 so arranged as to be capable of
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hoi st abl e deck sections 4,5 so arranged as to be

capabl e of WD 2005/ 000668 PCT/ SE2004/ 000595 3 bei ng
waewsnmweat ed in a closely packed cargo positiPCI/SE2004/000595

More specifically, the aforenenti oned hoistabl e deck

sections 4,5 are so arranged as to be capabl e of

bei ng accommopdated with one deck section 4 resting

directly agai nst the subjacent hoistable deck 5

section 5. In this way, the aforenentioned cl osely

beindarkadniatke$ent i ONsL s Sl preasite@r¢angedo@sitbon I. More
I nteract with one another as a comnbn unit for takin

specifpl qel bar g amRreTeshl 1015 el basiegkt Aections 4,5 are
reduci e ' he;
co <SR AN [RUNLA Do DoSEng L esbpaotabeicn one ceck
sectaforensnd t onedd toedbt By 149galockt unhe Fublaseénbahedshgbie deck
di stance A from subjacent _fixed . vehi cargo dec

I
st {37 o def {51 cT Tt ot es (HEBAPRFRECBPS QRRFErEsbagood deck

sect B of Other car9er-rLhgsgoss bepeahhether afenesnat habeder as
doubl e deck unit 7. 15 Illustrated by arrows in Fig. 1

a comT?ndmmi@réﬂr takips apdtldeckarga and.réspeet FeéRg: on

. t he. shi and_broken__lLinp u ' : '
inerer g o ResSRPBOEE Shdv RoNe Rgl hdnP B beee Fe daeRs Of the
comm&ANd €k anhangedfothedpaskediandagut takl ¥ fonkeeattiongd double

deck sections 20 4,5 which consist of at geast L .
deckpietbs! aPeSihuabRfadt @i ChStaRECafofkel pHPJRESNE Tixed

vehi&?%eggfﬁoaaégﬁglgdiﬁoékﬁéentb’fhcﬁii@@%eoﬁhet%Br%ﬁnbh%f
other one at a tine at a nutual distance from one
vehiaheshepOvieededri nthhe herprobhalkedinr beniearhHt hien

conj unctian i th ich th pper deck section 4 is
afor%@ﬁbBFPEﬁdoﬁogh €2 eggbﬁg&gn?'deck section 5, for

exanple on half of its beam span, or the upper deck

section 4 is supported closely agai nst the_ subjacent
deck sectionIblaupbrgtefebiharecef ipsFhgam'spaR. different

ramps and decks in and respectively on the ship, and broken
lines are used in the middle area of the ship to show how
hoistable vehicle decks can be arranged.

The packed and mutually interacting deck sections
4,5, which consist of at least two pieces, are in contact with
one another in the intended assembled position I, i.e. one on
top of the other one at a time at a mutual distance from one
another viewed in the horizontal direction H, in conjunction
with which the upper deck section 4 is supported on the
subjacent deck section 5, for example on half of its beam span,
or the upper deck section 4 is supported closely against the
subjacent deck section 5 along the whole of its beam span.

Closely packed deck sections 4,5 are so arranged
as to be capable of being connected to one another permanently
or detachably, for example by welding, riveting, gluing, with
bolted joints or with detachable fixing joints of a kind other
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Cl osely packed deck sections 4,5 are so arranged as
to be capabl e of being connected to one anot her
weesosmomessg |y 30 or detachably, for exanpl e byP@ESENONH)00595
riveting, gluing, with bolted joints or with
det achabl e fixing joints of a kind other WO
2005/ 000668 PCT/ SE2004/ 000593 4 than bolts. The
af orenenti oned joints are not shown in the draw ngs,
however. Each of the aforenmentioned hoi stabl e deck
thanskeltensTheSafoltemhnaienkadi gbdbhke byempans sbfowpakineshe
(also pot 5 shown here) and/or a nunber of jacks, and
drawhpggn 4P¥SV6Ckabl e vertically V by means of renotely
operated | ockipy deVik€SabotBmehh®ch@lMBls8hBRE deck
capabl e of lateral displacenent, can be so arranged
sectasnso4erhi bhi cht §rewhot e apllet y8 mganisn afhjcgbdaese, (alige not
deck _sect.i 4, ' s _sit.uated he .t t
showgy B33t “PRE oo 2af S REne torlad it G v it rad g keble

vertdesk 15ewt b§nmedns, ofprrefmetally opxdridiidds ltduickey qawdiees 6 in
t han exhibited by the one _or nmore subjacent deck
the feswi 6h S-oBscicaveblrord. Ak emhils ddagd aqement, can be so

arrafhREemRntioned jde¢k i%%ctomnscog)am%ecef @ red QY e % ase, the

Wth connecting plates, and of which at’ least the
deckplated otan ,comsicht isl5idgfuadladrat whe Itop ofalde stack of the
possi hl e to caus

t he di mensi.ons of the ,secondar
2 foTRBERE LR AT UpHON IS TS ork il Gsar. Bk O
prefeeabl9N exrd e d REedsed Jindelatdroredia dihesespndas Yone or
beans of the other subjacent deck sections. Locking

mored_@wbd@ﬁe@tcqucr Sleartaisry de desthrep dtioms 20istdpiheedse, the
H ti . ’ ) .
afor%lm\él% %o%%ﬁé}&?%&%@%%%sg%a% Flecﬁw%r%eocp bé’?ﬁllé: hm_th

heel's are to cables run from an

connaictdelymeritatkl, emd hef afrorement i lonetk stlop gleie  @nd consist

around guides 13,14 to the_ intended o eratkyqngoint
of @ﬂ?@%ﬁ%%nﬁi§ﬁéﬁ6%5¥¥%ﬂnHQR§lble to cause the dimensions of the

secondary beams, which support the plate on an upper deck
section, to be increased in relation to the secondary beams of
the other subjacent deck sections.

Locking devices 6 can preferably be formed from
stop heels pivotally mounted about an articulation 10, which
heels are attached to cables 11 which run from an attachment 12
on the aforementioned stop heel 6 and around guides 13,14 to the
intended operating point 15 at a distance from the
aforementioned stop heels 6. Cables are connected by means of
attachment devices 16 to attachments 17 on the side of the

intended cargo space 18 and the movement path of the cargo deck

section.

Through the interaction of two or more vehicle
deck sections 4,5 with one another, the strength of the vehicle

deck 2 can be increased and the bending flexure can be reduced
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af orenenti oned stop heels 6. Cables are connected by

nmeans of 25 attachnent devices 16 to attachnents 17 on
wao b®ssies of the intended cargo space 18 and BEIESE2004/000595

novenent path of the cargo deck section. Through the

interaction of two or nore vehicle 30 deck sections

4,5 with one another, the strength of the vehicle

deck 2 can be increased and the bending flexure can be

reduced WO 2005/ 000668 PCT/ SE2004/ 000595 5 in this

in tm@ﬁ.wgbatThsttmssap,sbhe heer beg rdagaciapaadftt ke the vehicle
vehicl e deck sections i,s incregased if they |interact.
deck| geeEaeniSoA Si éncééﬁ‘isg\?lec}fb)}:h@é’uﬁ%r&%n’g[é}tedﬁ‘a%?ﬂ g-s

cont SN, ADUR oA AP it i Lover

struktadiang befamshé oupgerins edisen epnttams subjlacart aediion. In the
t hys aJ.so o LnNs support al. h tine i.cl .
everfoct Rell POt B BHRR S A00 4 P B U HE Secrion

thust B8 siont@Asiing eupdetcentar) wfe tdie: iseetiansc ¥ Hadk harea.
one another 10 and the relative rigidity of the

sections 4,5. Let us assune that the upper section 4

wi Il be subj §eLed h0ean gsSad aldoh ol et A RAhy the

and that the subjacent section provi des support
inte@dit o halHe aforttzethedmidpanseanibrithiad, § hel Secthonsnother

4,5 have the sane relative rigidity. 25% of the total
2nd EhferE AATIVe 26 G HETFI0® Bodt B B Ractf on HEC ail ¢hgame
that! SR NNE Y A S 11PN 1 Doe | dubNEcBid Ued SRl c HEEIBially

_ Iye close to one another along the entire span, a

di stdoiubited] bezard nprehpduit yolvi | $ulbbaobriai peatient hepreuwsdes

of .equally |arge. st t ur.al _be in t ciion :
SUPRP IS qbfﬂlé' %?réaglt%e()fpgcﬁ}ﬁ Lt c%%n%%tt? ?h‘gh%?e%ﬂtlgré?ﬁiélons 45
havd ransfemof rSUppord r 28 @bt @. rabe. ofothe toter astment will

of two or nore vehicle deck )
then be absorbed by section 4, and the remaining 75% by section
5. If the structural beams lie close to one another along the
entire span, a doubled bearing capacity will be obtained in the
case of equally large structural beams in both sections 4,5. The

more the points of contact, the greater the transfer of support

as a rule.

Total interaction of two or more vehicle deck
sections is obtained, as mentioned above, if they are attached
to one another along the structural beams by welding, riveting,
bolting or locking by some other means. In this case, the
construction forms a unit of the kind encountered in a sandwich
construction. The consequence of this would be for a new
structural beam to have been created with changed cross-
sectional values for the moment of resistance and the moment of
inertia. The total bearing capacity of such a construction would

be further increased in relation to the above-mentioned
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sections is obtained, as nentioned above, if they are
attached to one another along the structural beans by
waowedodiosnges ri veti ng, 25 bolting or |ocking by sPeESE20NE00595
nmeans. In this case, the . construction forns a unit
of the kind encountered in a sandwi ch construction.
The consequence of this moul? be for a new structura
beam to have been created with changed cross-
sectional values for the nonment of resistance and the
detadEe pitShdiesi] aahdhebidiel beanang Sap}acatgzonﬁtructlon
such a construction would be further rease Q
e bt o PO NSRS et TOLEH Ve DB05F d00RcE S Cotal

ve 1T SEARD4AI00595 ofs del aghapl e Interact on. The

ave such a construction executed in
alun1n|un1mould significantly reduce the total weight
of the formed vehicle deck. 5 The i entl n
natural ly n ?e%ﬂ??iﬁ%ﬂpt%ﬁtWﬁFu %g ﬁtgé%gg%?t%d to the
embo@mé(ﬁtémgeé&‘:%é(ﬂaé@gvé nahBelﬂ@_G@ﬁEéﬁﬁdn@n dhaweng®mpanying
fications are possible, in particular wth regard
drawing$heMndLﬁléabiOnﬁeavarP@@§lbéﬁtslnbﬁﬁr%FFHéGF with regard
depar 0 th r.ot [ r
to tRRURRLPER aE GUPI NGH-PHC B67FRE Batent ararme hpeiny from
the 2P8a/ @@0§58t86ﬁ18£2@@4b96651950 £he ant\feeltlloin @sl daéflrmd in
s 5 1. Arrangenent (1) for cargo decks (2) for
the PahpBFe§S1@i®O) on ships (3) conprising a nunber of
hoi stabl e deck sections (4,5) that are so arranged as
to be locked respectively in a position in which they
are vertically noved apart and in a position in which
they are vertically noved 10 together by neans of
| ocking devices (6) with the ability to be



10

15

20

25

30

di sengaged, characterized in that pairs or a
multiplicity of hoistable deck sections (4,5) are so
w@eeoangees as to be accommopdat ed packed cl osel BCT/SE2004/000595
together with one deck section (4) resting on the
subj acent hoi st abl e deck section (5), whereby the 15
af orenenti oned cl osely packed deck sections (4,5)
interact with one another and in so doing increase
the strength and reduce the bending flexure of the
common deck unit (7) formed in this way. 2.
Arrangenent in accordance with Patent Claiml
characterized in that packed and nmutually interacting
deck 20 sections {4 5 arg 4+n €ontaci wih one anot her
one at a tine at —a nutual distance from one anot her
viewed in the horizontal direction. 3. Arrangenent in

accordance with %Sgém%f M2 fo%hégégbe%é%g it(%ét Bt

t he upper deck a8t I'S’suppor

vehiglbjsageny)deek speesi q3)( Zomprikdidy of nunbdrean spastable
4. Arrangenent in_accordance wth Patent C|a|n11
deckcharhdoari 44d ) n (A% e SppETadeee Secttiry 455 ed

resperhR9E tlﬁg nCh Og%l Q¥ 1§ Ilb $H0IAC &M etk S&Félx‘dl%l(l@ moved

al’ong I'ts beamspan. 30 5. Arrangenernt
aparmnaa@camdanpegmtubnom@(Nhndhatﬁaywqpﬁruyﬂ%mqaﬁly moved

oo SR B R AR L Py B oy o

diseRoR @, AIdHAGREAS A b Cﬁﬁ?@éﬁﬂfs hei g mecmsciety of
to one anot her pernanently or detachably, for exanple

hoisfiabiel diond;, Sreuqtéiqn@g 4g|5u| RES W RIGIRGRE o7 e ke
acc%ﬁﬁgﬁaﬁ%?gg% l clgg Jé%égfhég ﬁﬁ%ﬂ;§h§?&ggkt %pn (4)

rang erre ccordance one 0O
restfieregei ngeoas&le:lj]tac@rﬁj nmlmmtceialzeﬂectm_dmaw)eaabh@feby the

afo;éxéntioned closely packed deck sections (4,5) interact with
one another and in so doing increase the strength and reduce the
bending flexure of the common deck unit (7) formed in this way.

2. Arrangement in accordance with Patent Claim 1,
characterized in that packed and mutually interacting deck
sections (4,5) are in contact with one another one at a time at
a mutual distance from one another viewed in the horizontal
direction.

3. Arrangement in accordance with Patent Claim 2,
characterized in that the upper deck section (4) is supported on
the subjacent deck section (5) on half of its beam span.

4. Arrangement in accordance with Patent Claim 1,
characterized in that the upper deck section (4) is supported
closely on the subjacent deck section (5) along the whole of its
beam span.

5. Arrangement in accordance with one of the

foregoing Patent Claims, characterized in that closely packed
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af orenenti oned hoi stabl e deck sections (4,5) exhibits
its owmn top plate (8,9), and in that the deck section
w@ 2go5iceh is situated at the top of the stacRCDSE20DE000595

af orementioned nutually 10 interacting deck sections
(4,5) exhibits thicker plate (8) than the plate (9)

of the subjacent deck secti (5. 7. Arrangenent in
accordance with one of the QE?oregoi ng Patent d ai s,
characterized in that the deck sections (4,5) are

deck fydEidbrly PEBE atd seammesiday P at@sbéScSﬁ)ablé 8f being
Arrangenent in accordance with Patent C aim
conneHeih %rqryeeoﬁrwitl%%tp%lfm%%%*%lr het p%i?%gh%%l@) for example

by wecl%ﬁigst Plve rﬁ’l_fﬂ %mng? ALERNGSPE, §B1iAECORdangen

Bne of t foregol ng Patent C ai s
detadierlact i zey jcmmmwf he keodk s’eheroh]saHZDO(LﬂSS) are

hoi stabl e b i cables (1
Faciks and atfe POGGIH SR LA 19Ty Rebhecer O the

forejéﬁﬂﬁfﬁéﬁe&@aiﬁéﬁﬂsl0§Ka93c38¥i§88 ﬁﬁ)thattbachObﬁlﬁhe
stops (6) capable of lateral (H) displacenent. 10.

aforemerratﬂgmmhthwsb@}éb@d@ﬁ@b AEehiPasent @Da??ﬁll%t@ its own
top §RNECLETArOh8 1RAaLPC AL ENRILLODEEn 20F Mich i

are forned from pirvota
situdeed saf G&hm@ﬂa arethét ached ©6 cabl efoécém)anltlibmenlgmutually

down to the intended operating
integpcthneeleFbnFeRElaRsr éfrent i BABY gﬁsptﬁésaaﬁr( @flat@e,df* than
the plate (9) of the subjacent deck section

7. Arrangement in accordance with one of the
foregoing Patent Claims, characterized in that the deck sections
(4,5) are formed by beams with connecting plates (8,9).

8. Arrangement in accordance with Patent Claim 7,
characterized in that at least the plates (8,9) consist of
aluminium.

9. Arrangement in accordance with one of the
foregoing Patent Claims, characterized in that the deck sections
(4,5) are hoistable by means of cables (11) and/or a number of
jacks and are lockable vertically (V) by means of remotely
operated locking devices (6) in the form of stops (6) capable of
lateral (H) displacement.

10. Arrangement in accordance with Patent Claim
9, characterized in that the aforementioned locking devices (6)
are formed from pivotally mounted stop heels (6) which are
attached to cables (11) running down to the intended operating

point (15) at a distance from the aforementioned stop heels (6).



