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Devi ce at cardeck for vehicles on ships. 5 The preseﬂt4 NOV 2001

j k@n relates to an arrangenent for car (8 1=0<

“Mﬁﬁygggﬂ?cles on ships conprising a nunber OgQﬁﬁ%?@?%%Pga
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 together by nmeans of | ocking
devices with the ability to be disengaged. Wen

- pevictehiclesatg kaadednoR189- 68l LedoRo-Ro ships, use is

atso—ade ot —horstabte decks to emabl e vehicles 15 and
ot her cargo on subjacent fixed decks to be | oaded

1 hout, ODSHFLCLLS0DY SURELLBGETL HEELS 10 105 5995

for WA Qher wiose veati ches epacaiber chiptheiggna Rfimbér the
| oad is exceptionally heavy so that only the fixed

holsigdrle ideakamsisite opis \K%ltaﬁstaaﬁdiSﬁgaFﬁénggdaﬁérE@re*h@i baelged
heavy |l oad. If there are ny. | ehi ¢l '

re el ol Ss4 REEN TR Wl JReeht EeY pegnFRst {paEly sfhFea

apart Gandreke £ffgeaiiive use wofi dihehsypatkacertibal sy ahbeed
decks. The principal object of the present invention is

togetdeex hig meaiteofalliogking seiiceehyiatoltbreAPi bhkl to be

. m and find an arrangenent which permts the
dlse#ééﬁ%?hg of cargo in ships regardless of its weight
and size, including on hoistable vehicle decks. It

shall also be possihle in this respect to 0 dat e

cargo of yaW@Fﬁbvﬁbﬁggfsi?gg_%PFﬁe eQBrEOfsgff§32§ gﬁo
ships0 @84 Yeighic e afonemeptdnedicdlLeh enaBthi evadchys

nmeans of an arrangenent in accordance with the present
and ohient cango whii cdubjacent fixed decks to be loaded without
obstruction by superjacent 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 aiia, 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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1 4 NOv 2001 WO 20051000668 PCT/ SE2004/ 000595 2 i .
characterized essentially in that pairs or a 'F4 NUV 2007
multiplicity of hoistable deck sections ar

wOZpisihp

68 as to be acconmpdated packed c|os§F§gF%BQFW§?
wi th one deck section resting on the subjacent

hoi st abl e deck section, whereby the aforenentioned 5
cl osely packed deck sectioms interact with one anot her

and in so doing increase the strength and reduce the
bendi ng fl exure of the common deck unit for

_ _ ] d in this .

is chmayct&hEuﬂmwmm¢mﬂﬂakime@bﬁhﬂ&jHﬂynﬁNQMt%ﬂ$ﬂ$é%%ﬁ€é~y °
. 10_to . the acconmpanyin ' ' ' [ ol hewWs d

hoistablf d6aY %?%Wn% 5 aars%i 586 g%% a erde\%%scf%ezi%cﬁ osed

packehiBQOEEEQ EB?efH§£|WithémeIdﬁﬂkrﬁpenﬁbnLﬂﬂﬂﬁﬁﬁQK?n the
vehicles in the entire internal c

[ rgo_.space of the
subjashhp;hQ5SFh§leZdQﬁBmBe%té%%eﬁ%@?@gggCqﬁé;ﬁﬁ?{ﬁmegg§0%fd

ew
hi w t.h .hoi s r i OfSe | An @EeOr dant el
Clos%%yt%afﬁ%d SFSEe%?B%ﬁeéﬁt?§EQP§§E§#§E§homZ a part of a e

doingcak@ecdeek twet Brrbogshabhd deducsethé openphiefeklexure of
together for the purpagse. i

: a_ 20 position in which
the admmpradeckeadytt §OFBER; VB gEF@oWa¥nd Fig. 4 shows

| ocki ng nmeans for the aforenentioned hoistable deck
sections included in the arrangenent. An_arranpgene

nt 1
i n accor dan@aewitfenhéopr &8efescpEbe@dVRatPHNEor TorYyotnce
“décks 2 for ships 3.conpri,sin

to the! 3 4 ’ s@pnunber of vertically
| AGERATHEA SEEBTS 45 "W ch are so arranged as

to be capab@ngf1b@h@gsl@c&edameype¢EWVeEyaiahap of a
position Il in which they are verti,

, al | ved .apar
orevhade Ln &L pustasdind i i GIs (HE Y Ve LR mBvee
unloggggéh$éh§glg§aﬂ§ %Heléﬁ%ﬁfglinternal cargo space of the
ship; '

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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30 devices 6 with the ability to be disengaged, has th

pairs of hoistable deck sections 4,5 so arranged a134t§0V 2007

be capable of 1 4 NOV 2001 WD 2005/ 000668 AANEOS
WO pREFASH04/ 000595 3 bei ng accommpdated in & elosely >

packed cargo position |I. Mire specifically, the
af orenenti oned hoi stabl e deck sections 4,5 are so

arranged as to be capable Gf being acconmodated with
one deck section 4 resting directly against the
. subj acent hoistable deck 5 section 5. In this way, ﬁ(l;ge
being aforemerda brdit | b selpIat PEF  Gec k2T 98cPPSAS 1AM 5 ar'e” s

 freapged as. toein {on t PRI} A% ecdi6ABTDNS
SPEClﬁh‘F?f?%f %ﬁi%fgoﬁ%g% € Oc%{%%glog%?,a%?% so doi 38 : e

so arifsﬁﬁéjéaswgtbhlsesmpmlm e b aieducicogriiselafeddivagh one deck

| exure of the, common deck unit 7 farned.i hi y
sectiTholarereras HbREEE MM AT otk TIPS TSrCiaPse deck

.a_di.stanc f SURE ageht erdid neeithn atehi 1d s lsarge kddc ks ck
sectign E'o?ge?hﬁg ?gg}' I F?at e t he parking of _ vehicles 1%%
sectiend ar sobher scangoahbedean beneaidrade Wi radifeics as

doubl e deck unit 7. 15 |ustrate y r (0 JFig. 1
a comged Yrifetert taﬁ‘éﬁﬁsugn{ikaegigg? ng%l%’d ?%s%%\iﬁl&e 'y on

- iBe @G hIekeRnd krEEcang tisedbéndihg Fiadie afedhe
lncretg%%tnﬁg sﬁei p tg ?ﬁow how hoi stable vehicle decks ca

e
commaay [degedinithd gacked andthitudfyYy The e?5€¥?lﬁﬁnﬁle%}gé] Riv1e
sectiqns, 20.4 5 whic ' ) e . L MOn D1 BGesd

deck Hp-f ?Zné‘osntsai‘&da\%et% ato%e%gﬁg?ﬁ%re %ng%ﬁ{g igﬁ%:énded.
vehi @SSl asid iond ordee. ton€acnlitapeothehpaskiey dhe

at a tine at a nutual distance fronbone tﬁn%ger vi ewed
vehigkes He) hAMSont AtRET &&5%h TASTER e BRf'GAct on- wit h

afor%@%ﬁ?@i&b dﬁ%@ﬁél@%]@%ﬁiﬂ@ﬁA i s supported on the 25

acen section 5, for exanple on half of its
beam span; or the upper deck section 4 is supported

closely agaiff¥u§g¥%ted by arrows in Fig. 1 are 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 1is 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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subj acent deck section 5 along the whole of its bea
span. O osely packed deck sections 4,5 are so arranchA NUV 2007

as. .t capabl e of being connected to one , <
\Voﬁi?ﬁﬁwgﬁtly 30 or detachably, for exanple %§9§§?@Wﬁ§?”

riveting, gluing, with bolted joints or with detachabl e

fixing joints of a kind other 1 4 NUvV 2001 WO

2005/ 000668 PCT/ SE2004/ 000595 4 than bolts. The

aforenentioned joints are not shown in the draw ngs,
owever

Each. of th aforenentl n h t degk
than st&:]tftsongbf t} ar P80 StA gegg ﬁégnggé n lg Bae
draw%é?gx)ﬂgnevé%shomn here) and/or a nunber of Jacks and

ich are | ockabl e vertically V by means of r enot el

operated Io@wﬁﬁgO§e¢h§e§ferﬁwenih@nﬁér%?b? pbpsdec
sectgt ZL, 1 tlu‘tatsera%le qi 3Rl agsr rébty m‘e%?tsb%fsBabﬁééa'ﬁgﬁgoaﬁot

owh top p ate this case, t
showﬁet@i(ré)ecém@fbﬂ a Whintdert o Bifawts=d aaﬂtd Mﬂn&ChOpref mnaab:te
stack of the 10 aforenentloned nutuak{g_ i nteractin

vert yeakl ¥eétPvreeans of Freaterabl PRSAA R & LK ERe S| iges 6 in

the %ggn.8§h£@$%§d Q%aﬁi@a6¥“ﬂé¥eraﬂ"di§ﬁﬂ¥d@ﬁ@%t d%ﬁ% be so

Ssecti on or dec ect1 ons In this case

arraﬁﬁeaeaentboeeﬂlhetkle@owwmnen@aﬁuﬁeeﬁbﬁhednbﬁhb§a@@se, the
wth connectlngFEIates and

i.ch .at
dECkppﬁFEéOEaﬁ'c%H tlsl%lB?agfﬁn?% qqp %I ¢ Btack of the
afor%ﬁéﬁtQBﬁeHOmﬁ@H§§l§hﬁn@éﬂ@@ﬁiﬁﬁsdéﬁktéﬁ&ﬁﬂ&ﬁﬁoﬁﬂa&y

, Which support the Elate on an upper deck
prefeeebﬂgneXh@bbeS|hht@b@édp ateerrar PP iR Ledipargpe or

t t her j ace e 0 [
more ] pPaBLeEtc R R BEEF Ay Cbe P Sf nad T fan 20 stoh hegiw the
aforetn‘éattabhtédwaeekeéeabmuhsanaar bk cﬁbamwrb;wqeam ofi.th

heel s are attached to cables 11_whi run .
conre s e bk b S Brat1enet ShP AR B ponatt
of aﬁ&&ﬂ%ﬁu&H'%%Sl%Bakéotgogﬁgble 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 wvehicle

deck 2 can be increased and the bending flexure can be reduced
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i ntended operating point 15 at a distance fromthe

af orenenti oned stop heels 6. Cables are connected by 4 NOV 2007

8t of the intended cargo space 18 and 't
novenent path of the cargo deck section. Through the
interaction of two or nore vehicle 30 deck sections
4,5 with one another, the sfrength of the vehicle deck
2 can be increased and the bending flexure can be

reduced 1 4 NOV 2007 _ WO 2005/ 000665 PCT Q047,800 ;
in thgs wev-hT§2hays FRab2¥s Fge§3§?l%%% BT TR ég§a0|ty arete
deck EMALLE sdeckaseat ionsnby inceeased Itehugtion is
interact. I'nteraction is achieved by causing a nunber
achidfeddintusiogg at hambgperfandinsherloBd r tae uvRIPeH lower
to be in close contact with o 0 -ohB LhsrRepVeRt th
StruQﬁu¥%%&ﬁﬁ§Ebfci%§ &8p§#0§§bfpgﬁa§? % gﬁsa j acent ° N ©
even@e(ﬁf i J?ébéing{(mis tHes qppiraisie tawppar t thkongby heerht seetion 5
vehi cl e deck area. The degree of Lnteragtlgn LS Ly
thus det 8o noiet iy THRPAT elsing the eRE1CenTEPLCoF HREx area-
sections 4,5 with one another 10 and the relative
rigidity of the sections 4,5. Let us assume that the
upper secti ahet ddddedbefsubjtectedivo an dssemmiapfyby the
di stributed | oad, and that the subjacent secti
inteppdvides t%%p%%@?a%%l%fd%h?mﬁ?ciﬁo4ﬁu§’ e&%&%pgﬁ% gﬁgther
at 11008 ¢ oPaVge t hecSadrs iRt ined nisgiadisiyne
and %gﬁng%ﬁgﬁgsgo%g §n%ﬁgn? wil 15 then be absorbed by,
thatSeki oppdr aadtibe ¢ewhlhihg 7595 e5tedciq G S sSquTialdy
~ structural heans . lje close t ) Al angytdhe g
eSS e | Lol pRe Loy oneanotlior: f ophidides
supp%ﬁ%@kﬁﬁ%'bﬂ hher easenefbegiakbyn| asge Staucthe adedieenmss 4,5
in both sections 4,5. The nore_ the P0|ntsto contact .. 4
havet hghegreeatcereflhé iveandBefisy -sappoPt 29 BREA FITRS

then be absorbed by section 4, and the remaining 75% by section

f 25 attach i _
‘Vogﬁg%gwo attachnent devices 16 to attachﬂ?ﬂ%@w&&m&@;

5. Tf 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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Total interaction of two or nore vehicle deck sections
i s obtained, as mentioned above, if they are attachdd4 NOV 2007
to_one another along the structural beans b ' .
WO 2Q058406¢%y, 25 boIting or |ocking by some othg?ﬂﬁgggggmfﬁ
this case, the . construction fornms a unit of the kind
encountered in a sandwi ch construction. The
consequence of this would Ibe for a new structural beam
to have been created with changed cross- sectiona

val ues for the nonent of resistance_and e :
detacigbinernieadhen ot 4GS E&Hﬁﬂﬁ@’5§b%@WFySg%ﬁs&gﬁggg%rgétlon

const ruct i | Wthercdareaseshden thel abiten t o
execuffE T Lubih o fon e diincicd: 20051000668
weighP @t SERO0Es A8859%el6i cietdediabl e interaction. The

ability to have such a construction executed in

alum niumwoul d significantly reduce the total weight

of the for g velvalEe slecks hatihelinventtd orsitsicted to the

naturally not restricted to the enbodi pents described .,
embodahewnesaddstkibetr abevei Anghil heebrpaeyi Hy TIf avf FgEanyLing

Modi fications are _possible..in_ pagti i y regard
seaifen VR he S D RS, PR TaPrLH Gt el al, fouerdoaes

to trienartifag off e heiaueapaktpy obett kbhhatt odeedrtbng herom
invention as defined in 10 the Patent gtaings éeﬁiﬁ%& in
the =3GG7 ofNDI20G5/000668 TPCHESESR0%P6068857 7P a5t “6 it C"
| .ai_ins 5 1. Arrangenent (1) for cargo decks (2) for
the Ralifny égj?fﬁb) on ships (3) conprising a nunber of
hoi stabl e deck sections (4,5) that are so arranged as

to be | ocked respectively in a position in which they
are vertically noved
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apart and in a position in which they are vertically

noved 10 together by neans of | ocking devices (6) wi t NOV 2007

e ity to be disengaged, characteriz
““’%EA@@Q%% a multiplicity of hoistable deck%gn%ﬁngn%%MﬁD

(4,5) are so arranged as.to be accomodated packed
cl osely together with one deck section (4) resting on
t he subj acent hoi stabl e deck section (5), whereby the
15 aforenentioned 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 conmon
deck unit (7) formed in this way. 2. Arrangenent in
accordance with Patent Claim 1, characterized in that
packed and nmutudl Byt @t & &ct Cnd @eeék™28 sections (4, 5)
are in contact wwth one another one at a tine at a
nmut ual di stance from one another viewed in the
hori zontal 1dizecdigemers: @) ageneMgd neaksordancer
with Patent Claim2, characterized in that the uep

vehicdeek (38671 BR FBAIPFs (3UpFBFPEHSHRY 251WIRETS (] %Egék

deck &G gﬁs( 3, gph@ggé Qfel =8 Q?f‘é@a&@ﬁ Nas 40 /Mg angaqgent in

accordance W at ent aiml aracterized in that
respeth&v@ngenndacposetuonn1ﬁ4WhushsupppraE@ VQﬁEEEﬂ%&XNmQVﬁﬁ

bj d he whol
apartS AR, 150 5P oA ARGt R abiDY dRRee, & LI JOTHe

togetfh%rregbgi R aRat et l@bﬁ'l\ﬂ/\% deharast e6h zedeh nthdadb £l 0sel 9o be
packed 1 4 Nov 2007 20051000668 PCT/ SE2004/ 000595 a
dlsermedse@ham@t(eqflg)edaﬂ@ ddagr pangedoasatBubelrbbabie of

nots SER ERIRENL0 (05, G0N S) BREURSHLLY €6 o
accomtddh ] eyl raﬂs)s@uymttotqetdeh:amhahl enti aény petttsnof4)

a kind other than bolts.
resting on the subjacent hoistable deck section (5), whereby the
aforementioned 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 éccordance 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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5 6. Arrangenent in accordance wth one of the
Lgregm ng Pat ent Cldaihrrs characterized in that each]df NOV 2007
rementione oi stabl e deck sections
Woex(%lj%)e‘{Gg its own top plate (8,9), and in tﬁg?ﬁsti%ogyg%ogis
section (4) which is situated at the top of the stack
of the aforenentioned nutually 10 interacting deck
sections (4,5) exhibits thitker plate (8) than the
plate (9) of the subjacent deck secti on (5). 7.

Arrangenen d t
Geck BREERTIE hinb] EharaGt B TRMET 1 nel e Lk Somt Fandd
conne&éeé) +8l 8nkOAABELEY p@ﬂlﬂﬁne\i\hﬁhy C@ﬂn@@taﬂgakp]lya,t eoxf &:Ymple
B. Arrangenent in accordance with Patent daim7,

by we&hanaet ewzé@lngg glﬂ&?@nat vehiatbehbe| 39 ERLF £B)Wiidhsi st
m nium e c th one of

aeeachrpl? SO b enP Chatihs SRABECTareea ™Y thar the
deck sectiops APPafidedEnaren ha)ctmmﬁmcdawntéamaafof the

cables (11) and/or a nunb f ] d I I
Forecrarn BatRy( 0} BTono RS TGEtPRToPe: 3 BheFated | GERTiG

aforqmelfy%%e%H?o&%t% Qéf%%%kp%e%%ggﬁs(ﬁh 9§p3§h§b9fs its own

acement . “Arrangenent in accordance
top pMdde Ratent, @nai nn 25had, t@lead&cﬂceslezédonn (Bhavhipe is

Sltuagqfe\oﬁr)tementl oned Iockl ngag:g\él %6§t§\ﬁh %re ng a{a{l%crggmdt{aally
inte SRR 6%y (D rslémﬂﬂﬂlsdo("m )0 dfp HiRlendadepepanksg (8) than
poi nt (15) at a distance fromthe aforenenti oned stop

the piedles (%) .of 3he 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 (8,8).

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 ﬁ6).



