WO 2005/ 000668 PCT/ SE2004/ 000595 1 Device at cardeck for vehicles on
ships. 5 The present invention relates to an arrangenent for cargo decks
for vehicl@g)gwngﬁaé conprising a nunber of hoistabl e BeEREWMANINs t hat
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
nmoved 10 together by neans of |ocking dgvices with the ability to be

di sengaged. \Wen vehicles are | oaded on so-called Ro-Ro ships, use is also
made of hoi stabl e decks to enable vehicles 15 and ot her cargo on subj acent
fi xed decks to he | oaded obstructLon by superjacent decks in those
cases i RONHCER At EATEEES 5-E8n8 gk, as there woul d ot herwi se
not be space for it thereon, or if the load is exceptionally heavy so

that only the fixed deck is capable of w thstanding the 20 af orenenti oned
heay |oad. |f there ar@hgmpyefentyvenventson whekatedrieo mivex X ringeeeifeavy
in weight, it ist n p i;ble _t e I S

superj a ent %%%ﬂagﬁa}sdg%§sggﬁﬁglgﬁi%gi%gﬁggb%é§§2%¥§Pﬁegpﬁégégg Pﬁvention
is 25 hhustablieedelk aectdonel vhatharaf ebeaenrhhgeddapr bbl pen aadkédnd an
arrangenment which permts the handLin% of cargo in shigs, riﬁardless of its
vei ght &SFRSS valye Hidien§O5A tHEPs t 80 Me1 chehPEVe2g8cREF t L EaShYI MO¥PL0 be
possi bl %ga&tt hirgi 189S REPoski@ i oRCGAMIBRARhe +haL0araf v¥atYLAg1 ki fdgeql . € With
regard to 1ts size 30 and weight. The aforenenti oned object is achieved by
mears oftogmther awewams of dockidgndewices whthpkbseabilhtgntPohe which

disengaged.

When vehicles are loaded on so-called Ro-Ro

ships, use is also made of hoistable decks to enable vehicles

15 and other cargo on subjacent 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

20 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
25 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

30 and weight.

The aforementioned object is achieved by means of

an arrangement in accordance with the present invention, which



WD 2005/ 000668 2 PCT/ SE2004/ 000595 is characterized essentially in that
pairs or a nultiglicity of hoi stable deck sections are so arranged as to
be acconmmo®R 2§50W4e8ed cl osely together with one deck s@ETISBRN0#/6805957g on
the subjacent hoistable deck section, whereby the aforenentioned 5 closely
packed deck sections interact with one another and in so doing increase
the strength and reduce the bending flexure of the common deck unit forned
in this way. The invention is described belowwith reference 10 to the
acconpanyi ng drawi ngs, in which Fig. 1 shows a cutaway view of a ship of a
pr evi ousky clisselcteed zledneéswenhithé yf avi they peirkoadi agmahtiiplatdasi af

vehicles in. t entire internal _cargo space of the, ship; 15 Fiqg.,2 shows a
schenatﬁ81§§egﬁ8n§ﬁc§iéﬁcgﬁoﬁésﬁfﬁ _ﬁi?ErﬁBﬁggaBFet8aB80aﬁggﬁmggéFFSns in
accor dapge Ked lk1idke1yregerheirnwelhi e Begk 8c889vH @ep@ihgobnatgargo deck
wi th hoi stabl e deck sections gacked together for the purpose in a_ 20

y

posi t i osubd ageinth hoiefakle desdy sectierei veeggbyothgnafprgmentinpee | ocki ng
means faor t tQr ntj one iska [ ' d.ip the

ar angendsE L) BRI LR ook R I et FERD RS, pRELHRECSRA, H2se o,
for cargoitecksctehar thiepsteaghpr asdngeducenbbe bendéntgi ddkekyrhobst abl e

deck sections 4,5, which gre _so arranged.as to be capable of being | ocked
r espect B9& FJHROL ﬂ&ﬁﬁi@ﬁ+tlFOFWedePCEgﬂﬁeVaXre vertical |y noved apart and

in a position |l in
- The invention is described below with reference

10 to the accompanying drawings, in which '

Fig. 1 shows a cutaway view of a ship of a
previously disclosed kind with the facility for loading and
unloading vehicles in the entire internal cargo space of the
ship: _

15 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

20 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
25 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
30 devices 6 with the ability to be disengaged, has the pairs of

hoistable deck sections 4,5 so arranged as to be capable of



which they are vertically noved together by neans of |ocking 30 devices 6
with the ability to be di sengaged, has the pairs of hoistable deck
sections 4WQ WB5/0668hged as to be capabl e of WO 2005/ 000BGBSE2004/000595

PCT/ SE2004/ 000595 3 bei ng accommpdated in a closely packed cargo position
|. More specifically, the aforenentioned hoi stable deck sections 4,5 are
so arranged as to be capable of being agconmpdated with one deck - section 4
resting directly against the subjacent hoistable deck 5 section 5. In this
way, the aforenentioned closely packed deck sections 4,5 are so arranged
as to iheéngchcwpmodatedndnhhar cagsedy coarbed urdtgd aposikiony Lip Mdwee car go

and, in so dain i ngreasing the strength, a edyci ng_t he. bendj fl exure
of 't he SBORMBACHRLN- URPE 3 EPAPHERt ERReR Ao hab kPSR e rt T chr TR o 10
deck unkp ZrisngbhuakeloabeacdpabBBCOF AoéiRG S6ObRESGM téd Xetih verld cdexiear go

decks 2 in order to facilitate the parking of vehicles 100 and/or other
cargo t BeeEdanbénsachinEedinpeEiieadabhel Heabfebirefntinfeigtahl deck

11 ustrabed By 817 oS chsFlidy, Lok CaBLELALRRLonlATDE. 0F d5EKRed Al
respectively on the ship, and broken Ines are used In e m ddl e area of
t he shi pettishewihéwarkosst abrenyedii s etdethsecant bei & r amegezhother packed

and nutuall%gintera ting ge k sectigﬂs 20 4,5, which consist of at |east
two pi eBeSOTRPE PRILoAPICFAKAPH UBnERGNGRREP FRdt hEDi AP e assenbl ed

posi ti OAnkrehs@ngORBcOBLrbaRtal ahherotiieingnehat béndiNg aleguiditéflthe
di stance fromone another viewed in the horizontal direction H in
conj uncepsmonnidelgkwiingly Th&ouppdr 1detRigekdvonThei afenppenttenes dolebbs

subjacent geqk 1§09t 1 s3It ubRbdti@MR! 81 9PaRBLT AOk bhSsREFILERA i xed
vehicle cargo decks 2 in order to facilitate the parking of
vehicles 100 and/or other cargo thereon beneath the

aforementioned double deck unit 7.

15 ‘ Illustrated 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

20 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

25 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

30 or detachably, for example by welding, riveting, gluing, with
bolted joints or with detachable fixing joints of a kind other



or the upper deck section 4 is supported closely agai nst the subjacent
deck section 5 along the whole of its beam span. C osely packed deck
sections 4WO WPE008er8ar r anged as to be capabl e of bei ng BGHREWIHEH03Y one
anot her permanently 30 or detachably, for exanple by welding, riveting,
gluing, with bolted joints or with detachable fixing joints of a kind other
WO 2005/ 000668 PCT/ SE2004/ 000595 than balts. The aforenentioned joints are
not shown in the draw ngs, however. Each of the aforenentioned hoi stable
deck sections 4,5, which are hoistable by neans of cables (also not 5
shown héran dmliter- heirfareareqtdaned Gl nis areamet eheal dnvdhe cal ly Vv
by rreansdrog Jemtely ated |l ocking devices 6 in the formof stops
capabl e of At et al ChJSp acenent, can be so arranged as to exhibit its own
top plate 8,9. In this Gasd ofhéhedadhbremenitdonéd whishabiesdeu&ted at the

top of the stack of_the 1Q aforenentiqned nutually interacting .deck

se(F:)ti onssetﬁ'%l,oni)r‘g'f%'r a"thFq'éﬁﬁ%ﬁloslstttﬁ rpr|“§[aé1%/}?§2 C@Pieﬁi t'&d % Me one
or  #or esiU acend) deck/sedd imbktr deck Rad, A Wil diaS LasRkde

af orenenti oned deck sections can be fornmed by beans with connecting pl ates,
and of wemthiealledétby meegnatas remettisionerat®dbfl ogkimighidenides 6 igl so
ossi bl e .to cause the dipensiqgns ofct cQ r , ich s ort the
late o't Tppkroheni Rl crmbts 3 et ik ol WU he 4
secondarar heeded ods theegiieit ity anantt el Hects ,ons. In atkisngG ey agre 6

can preferably be forpned from,K 20 stop heels pivotally nmounted about an
articul 499 A2CtiPR ch ety % é%‘%%&%dﬂt dheadiss of1 Whs atadh of dfean

?Lte 86 NMel o 1me P01 $hEa 3RO IBIY | ARl St o elcid and @rung sgui des 13, 14 to

preferably exhibits thicker plate than exhibited by the one or
more subjacent deck section or deck sections. In this case, the
aforementioned deck sections can be formed by beams with
connecting plates, and of which at least the plates can consist
15 of aluminium. It is also possible 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
20 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
25 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
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



i ntended operating point 15 at a distance fromthe aforenentioned stop
heel s 6. Cabl es are connected by neans of 25 attachnent devices 16 to

at t achnment WOL7005M006¢8e si de of the intended cargo space RGI/SERH04/0985%DVvenent
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 41 exure can be reduced WO

2005/ 000668 PCT/ SE2004/ 000595 5 in this way. That is to say, the bearing
capacity of the vehicle deck sections is increased if they interact.

| nt er actimnthss wahi eVeak bis dausr-iamg dhmitissr iofg poipaci tyl ofy thise wghderleand

| ower ctural .beans tp be in 0, cont act vmth nother. .n the 5
event ofé?(g]éd‘f’?@ PP kS uPe ’?easseecqcl tsetzp acennsegrc c|t01§> 5% hus al so

obt ai Ns $&RPEFEQ abPNEatHEn@ Y i M@nyehi of Gpcﬂﬁﬁiﬁs a’shg e degree 0fd lower
interaction is determined by the intensity of the contact of the sectlons

4,5 wit hsorechnbahePeams gkl kfehe“? &Jsew/é:cmfg‘r%ﬁ t"ylth P aithsdns 1 ghe et
uS 285 UMRye dﬁ{aa tfsagmg fxﬁﬁe g do i L4 D€ FUP qg{eecg&sﬁj ASSEU R %

distri jacent section provi‘des support only
on hal f ©ffius helbeaobspiams amubdihiataldmrey st | amsi vk Srethiade tdeclksamea.el ati ve
rigidity. 25%of the total nonment will 15 then be absorbed by section 4,
and the remaining 75% by section 5. If the structural beans lie close to

one another along the emd @A of daad Reanindetapatnked Wy lthle
obtained in the case of equally large structural beans in both sections

4,5. TheinhereitHeopoFhescortaoht@abtthe heeghbanerd the'itarmyieranstthaipport
20 #p @ éHéethe relative rigidity of the sections 4,5. Let us assume

that the upper section 4 will be subjected to an essentially
distributed load, and that the subjacent section 5 provides
support_only on half of the beam span, and that the sections 4,5
have the same relative rigidity. 25% of the total moment will

15 then be absorbed by section 4, and the remaining 75% by section
5. If the structural beams lie close tc 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

20 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,

25 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

30 inertia. The total bearing capacity of such a construction would

be further increased in relation to the above-mentioned



Total interaction of two or nore vehicle deck sections is obtained, as
mentioned above, if they are attached to one another along the structural
beans by WHORPRYY$68yeting, 25 bolting or |ocking by sonBCHSEWP4/0AeS8ss. | n
this case, the construction fornms a unit of the kind encountered in a
sandwi ch construction. The consequence of this would be for a new
structural beamto have been created w gh changed cross- sectional val ues
for the nonent of resistance and the noment of 30 inertia. The total
beari ng capacity of such a construction would be further increased in

rel ati odetachhblabdntewanstionedTi® 20@5#0&0B©8h6VPC$P§E2®0ﬂQOGDEQ§tlon

det achabl e racti y Lo v t executed
in aIunFﬁluﬁgégu s?%ﬁ%ﬁ?ggn?Péiﬁe 4 nQ?ﬁganﬁgl%eﬁﬁgé f£§E3 f or med
vehi cl eydegkt 5fThﬁelﬁ%&médOﬂehicmétdéakLy not restrlcted to the

enbodi nents descri bed above and illustrated in the acconpanying draw ngs.
Modi fications are possible, in particular with regard to the nature of the
varisous parts, but wi thegt E'ﬁ@éﬁ{:wﬂ 1§%taiﬂgl%eﬁoefreéeffeéé@ntefméded
to the invention as defined in Patent Cainms. WO 2005/ 000668

PCT/ SE2e0i0000885s7 dBsatriben ab@ve and mldusStiatadr angehenactonpioyiogr go

decks ( for 0 on_ships ( conpri_si a.nunber. of hoi stabl e
dock seBtRYABoEs. BPI e abAghso st RRGEAEAS"  QPnRaFOORAHATr SFBCFROBFS i a
posi ti ORoi hehinghuirRey rakgeveatioalsl YaM@¥edbut without departing from

the area of protection afforded to the invention as defined in

10 the Patent Claims.



apart and in a position in which they are vertically noved 10 together by
means of | ocking devices (6) with the ability to be disengaged,

char act er iv@a@065Q09668it pairs or a multiplicity of hoi st Z6TSEAWE0658Et | ons
(4,5) are so arranged as to be acconmmodated packed-cl osely together wth
one deck section (4) resting on the subjacent hoistable 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
bendi ng fl exure of the comon deck unit (7) formed in this way. 2.
Arrangenent in accordance with Patent Caim1, characterized in that
packed and nmutually interacting deck 20 sections (4,5) are in contact with
one another one at a time at a nutual distance from one another viewed in
the horizontal direction. 3 A ahgerentC iln aadcar dance with Patent Caim
2, characterized in that the upper deck section (4) is supported on 25

t he subj acent deck secti on (5) on half of its beamspan. 4. Arrangenent in
accgrdance with Patent O ajmd, eﬁ@@fa?iﬁ‘rf&?dcéﬂ%é hadctde  pppgsy deck
section (4) is supported 'close ?y on the subjace deck section (5) along
t he whokehdktlietss (166anospahip80 (8) Armpngefregt ai numbeordfnteiskabhlene of

the foregoing Patent haracterized in_ that, close acked WO
2005/ 006588 B Fé@?ﬁo4ﬁ%géggga 858Kk SSeBFFBRICH498) T4 e s %gﬁg? nged as to
be CapaQb%p@EtﬁQbﬂ?d1&06n9©bﬁdlbﬁ oRewanehhehepeapanestt ycoll denaebabl y,

for exanple riveting, glw n% with bolted joints or with
det achaBParti @neg ipoPnPeset iankiiAdwhikEr thRYnake| vertically moved

10 together by means of locking devices (6) with the ability to be

disengaged, characterized in that pairs or a multiplicity of
hoistable deck sections (4,5) are so arranged as .to be
accommodated packed closely together with one deck section (4)
resting on the subjacent hoistable deck section (5), whereby the
15 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
20 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
25 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.

30 5. Arrangement in accordance with one of the

foregoing Patent Claims, characterized in that closely packed



5 6. Arrangenent in accordance with one of the foregoing Patent O ains,!
characterized in that each of the aforenmentioned hoi stable deck sections
(4,5) exhiBPrPOYPLEyn top plate (8,9), and in that thdTEEROULNIBn (4)
which is situated at the top of the stack of the aforenentioned nutually
10 interacting deck sections (4,5) exhibits thicker plate (8) than the
plate (9) of the subjacent deck sectiom(5). 7. Arrangenent in accordance
with one of the foregoing Patent O ainms, characterized in that the deck
sections (4,5) are forned by beans with connectlng plates (8,9). 15 B.
Arr angedRFK $eCEERRY dbhce) W9 FarREATIeH A O&%r%ﬁﬂ%?ltezéﬁflkhe%%t at

| east t ance
W th on‘%&g?é@%gé é%rcz%%l ng lz%légéer aljlljén%sﬁy%? ?%g{tﬁgéﬁzeg SI 'nt tﬁgl dég
sect i onisy 2@e1@h,15q, arEvehblxsg.abcybuhygnmnsh dfo el epoiritly @mdho\rha nunber of
j acks and are I g vertjcal (M. b ns_ of operat ed

| ocki ngd%‘é?/‘?l&%}% ?l’fjrf“i’h% 1"6?%%? %tlf)b‘id (%‘?h%%pgb?rér%?let%/at eral

di spl acenent . 10 Ar r ange meita i derdGRor dancodddhdatath Il 18 3:51e9
characterized in that the aforenentioned | ocking devices (6) are forned

from pi ﬁ@rgg@ynmaﬁt@@t stbpinde| shapychipriredrin ghatcereh tof citfes (11)
runni ng f&i%‘m%ﬁt}f §£Q§%£@§%&ék”9ecﬁ’&% (429) alyxdid S ance Liem the

af or emefit i one
top plate 8 9), and in that the deck section (4) which is

situated at the top of the stack of the aforementioned mutually

10 interacting deck sections (4,5) exhibits thicker plate (8) than
the plate (9) of the subjacent deck section (5).

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).

15 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

20 (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

25 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).

30





