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WD 2004/ 048190 . | PCT/ EP2003/ 013297 FASTEN NG DEVI CE
FOR SECURI NG A CONTAI NER TO A SHI P Background of the
WO nanision The present invention relates to a PEEERWONEI3297
devi ce and assenbly for establishing a 5 fastening
FaSAROINCOPENEChEOR SECHRINGA COVBAINERTO AHIPo o
nmet hod of establishing a fastening connection between
a container and a ship. Shipping is an exanple of an
BatRérouid ohtlgdinventddr on and retaining of objects is

very relevant. Especiall as ansportation by sh
The (iesept a@\@ap%srehgf‘rset%abéﬁtawvg erqexaI%Cf gesemply Tor estabhshmg a

ag{e%{ ofﬁp&&roﬁ' BetivBén Qoffilrer lafld Bl 66 afid do, LI of cstablishing a
Fent angi ng weat her conditions. Various
ﬁm&hhgﬁsnmnmodbehmﬁﬂahanmuheemisdggested in order to
secure the objects, such as containerized cargo, to
the deck of a ship e.g. a containership. - Figs. la
sﬁfggidgblsl arl BRARAL Sfoaf QTR RERAIGGh Ad'RESKRg of objects is very
tai nership seen from above 15 and fromthe Side,
rdlespt cHspmalgy aJ trensportatadmey ship psuadlypequiess raorn umb%amt@f fixation in
nt ai ners do t he asb
oFBERS i e R, lheh S 2V 3005 kin vt ondicions.
ViaHiBus akthodd endledcds 180k feeitfiiggadtedi i order eRdcaienie Hbjcb®, such as
containers are closely stacke (% deck in a height of
cergiaeriged cargoaioibe deek ¢f a shing. g@o‘iﬂ“&ﬁ‘#‘é?@l’on top of each
ot her and four colums of containers across the ship
deck as illustrated in fig. 2a. 20 Once the
Figsntaametls fliystrate aad:onsman ek:hgple ofiaahodars koptamershipcdeen grom above
r.ol | affects the

ng and, particul arl
a@cﬁm i nesspectpele e chmalmrslinﬁecoemsa§ ﬁ‘eP‘é‘HP‘H of containers
1dehted %Httﬁ’éf §hx§ 88MYas WERL B ow idecTBGt RRAMCE %ﬁ@hé ﬁégﬁr%s ofo facilitate

as much degrees fromvertical. The rol
thehearriggenofaa m@nsfinapt amqumtrqfscqnmers e Eontainens rar¢ slosely stacked on

Sy BOERLT bAT B anEis it dout, S siangob 24 o pitg and four

colubin§ bf rRSindrl abroSPe @mg&neclb@s moasRet indpt veen the top
and bottom of the stacked containers e.g. due to

pebbles dirt or local unevenness of the containers.

g%v?h o%tadner54 ﬁ%‘ Gf se(z)i]c t}}ehc%n g&‘ijshné 9?1@1{1}1@ )fah\ﬁh% g&d Bgrtlcularly its

not ron an

rmﬁbfl,f) |a€fécts ckhe tcoﬁta@ner nayckgi E@pw&j/lyﬁlmﬂ tlieheomtaintdhipeérounters heavy
nove c¢l oser taogether after sone and t hus trlﬂ
weathgs itgRBHERWECRS 1olls phapmyeh %3(% eegst‘eeépfrqm vertigk Thepefling of the

%ﬁslhéljsfﬁﬁtr&ﬂﬁl%§ it YR ﬁxdfﬁﬁ\i@c iRh&RPd Jﬁ%}é@ﬁl‘ d18erdh Qe%) it tight and

Ing contalners to the deck or the atch cover
thas ¢cloendomiamears Seicpre ofhdecky st em conpri ses rods set up in
traverse patterns over 35 the faces of the containers
and when containers are stacked, e.g. four or nore

FiY. 98, fullR4ilBstrates that space may be present between the top and bottom of the
stacked containers e.g. due to pebbles, dirt or local unevenness of the containers. Upon the
influence of the load, the ship’s pitching, yawing and rolling motion and vibrations, the
pebbles, dirt etc. may give way and the containers move closer together after some time,

and thus the fixation needs to be readjusted to keep it tight.

Fig. 2b illustrates a well-known system of fixating and lashing containers to the deck or the
hatch cover of a containership. The system comprises rods set up in traverse patterns over

the faces of the containers and when containers are stacked, e.g. four or more high, double-
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WO 2004/ 048190 2 PCT/ EP2003/ 013297 hei ght crosses
that span two | ayers are superinposed on a bottomrow
wo@boogiomsgbe- hei ght crosses. The contai ners ar epel/EP2003/013297
held together with tw stlocks engaging with the top . )
heiglt crosses dhatcorméwe layers aiet WIPABRPOFRIson pAwEamorPW @ sisgle-height
eac . LSk t (g
oBERTa HEFoafds o R) HRRLDENE Wi (RHIoLPenddBRE ity the top and
béttaay cbﬂih_eglo’:f@entaﬁleﬂl }Toﬂlltlbgttbdﬁi &)g: of epetoothete Thé O)Visﬁtaﬂ(bh enfiffe that the
to provjde a manual | y adj ust connection to the
UpRSE KORPINERIBY SR, Yhich At nof J&ﬁ’?%ﬁ?bh@le SYSIERSIHOHPIS-
performed fromdeck | evel by a ship worker or
assi stant equi pped with a turnbuckl e spanner or a
Asturmbluakle hapoivideg fooedch rod td Ipeovigam menualty adjesiatile connection to the

e nd turn the bo of ,t.he turn kl inaleft ..
ARG S0 o elstatefng i the 8105 F Rertbiofee tEoih SesiClePel it  ship worker
o4s5RMnt &fBsa dvitiesueiiklcRphdiRr brs SRtk h&‘ndﬁh% todlur ned

closer or further apart. A nodern containership often
carries thousands of containers on deck. A problemis

he 15 l.ashi of the deck containe sin Wt - .
Th,SBrRE it SuEraelF st ERORAHh SE e hiGfuckl in o 1okt or righ
dirécgiloh e MBereBYthd Gefl oadlthegrighit feesw threideguRdtdnds ah the turhbuckle are

order to secure the contalner cargo from going
Pener ar Byher aalasi ng during unl oading at port. The
turnbuckl es often weigh between 10 and 25 kil ograns.
The workers thus carry a significant weight |oad at
Atthederh ashiangrshiyf bfen emtiabthionbanestof ebntaimerd ars Heakg A peoblem is the
rkers, are facing the demandi ng task of 20 tightenin
I BE 1 A N RRTS B K1 RO Rumcion R el af must be

tighinddl QMR MoRGine Tat hBE, fredlieRBY GKlESinbIbr REsdRBFe! BE WBAtainer cargo
fn all kinds of "weather and often under very cranped _

fromrgiiing oveshoand andh eelewsimgdurimgaindoading a4 pke dTheuynsickise often weigh
to each ot .The tightenin f the turnbuckles .

g BT 10 o KBS SRoRrs T, rEnis pRpfpnt Fignt doad at the

1aSIKIAg UATtBdestaMlisERentSofa B @ahilgl the GrorRely ard AgRQGUSEe @emBAdihg task of
as many efforts have been made by the owners of the

tighipriag e doupmds of fimbugkles wib twinkuackle spamieiss The dightening of the
hi : . y ; !
BRGpTod T hchls S W HRLLASOBUAY R SAPURRY very cramped
cat@diiciis @ thd tdRainy arestycked védyelosave@sachatheéd0 The obj ect
of the invention is to create a fastening device that
allows the containers to be [|ashed and unl ashed

Tfé@?ﬁ%ﬁiﬂe)ﬁalg_atﬁqhé ?turﬁﬁtllcfkh%dlje&ﬁhé.sgﬁuch-rﬁﬁﬁ bﬂGWe? Ghd Ié§ obviously very time

eved”i n accordance wt aim1 by providing a
cdnasinary, mhiakey especially dishdieintaggows dt pad as manp &ffoits bagrbean made by
contain

f Eeproahe o tafeiing A An Rsn Ger 5P BB REBETRG: figt The lashing is
th@lk VES cobihinSthth®atl mbA&Y 6P tHetoffanied tHaPBpdthtk fhe containerships.

Summary of the invention
The object of the invention is to create a fastening device that allows the containers to be

lashed and unlashed rapidly, and is self-adjusting.

This object is achieved in accordance with claim 1 by providing a fastening device for
lashing a load, in particular a container to a ship, comprising a frame having at least one

opening and means for connecting to either the ship or the container, a rod with
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WO 2004/ 048190 3 PCT/ EP2003/ 013297 corrugations, the
rod nenber received in and novabl e through the at
wo emg4sipe openi ng and includgng nmeans for coOPCIEEP2008/013297
to either the ship or the container, a holding device
corowgativss, rihe zad member raneived dik nd mavehlerthzough b al lseiti g opening

oL P A5 RSP T 2 DS TR Bpine o

c6BpridigRtat Mast tié 16ckimasleniehs, tadinBckingt slemb@l @chding at least one
devi ce being provided with an at |east partly tapered
sufasp ecompaisingr denty/ grepyes pagths of tefally cerresneadiag g thesprugations, at

. V. X 3k

epRE e 1 AR Wl o rb A R i 1B B fapered shape
asd tastlient ahesnunging the dofdusy deviantbwaeds the frsmye andltheteby the locking
shal | be epphasized that the el astic nmeans of the
ek@@@@ﬂoﬂﬁ“gg@a%@éﬁhy be any suitable elastic or

bounci ng neans such as any type of springs, rubber,
hydraulic or pneumatic neans such as shock absorbers.
HefebWWhie i, poasibltta caxtd msechimifastéhing nea fastet e eagiedeayce

i ncludes a second rod with shock absorbing spring

means such as a nunber of plate springs forced agai nst

Itt 811 fok @fphasiked that RSIasEL Sndafls @b BRI fastbhingfde$iRO@hay be any suitable
forces transmtted to the fastening device fromthe )
elggticupre Hounsingngsars suph asepblype 1od spripgss Jubls bydradlicoer pneumatic
n%Qm{Q@hB?ﬁ&%QBBQHEQXiCG and the rest of the fastening
system T 1s signiticantly reduced. Further, the need

for tightening the fastening device is also reduced

as the brief forces are not fully transmtted to, the |
Wheg: @i sjed yat Hime. d0k ASFRNg dRYise daslHdRs &reesed Ehaith shock

. D .\
T e R e SOk AERAREEHame, it i
posstohs to Mserh baef shoekt Gulcdsrirapbmitted3p thdéasfenmgedeyoeprans dlse secured
two | ongitudinal frame walls connected in an upper

clgfgniSy a transverse wal | conprising contact surface

for the holding device, in the 30 |ower end by a

second transverse wal | conprising contact surface for

Heteby shpogtiesabygielbisrmyt op therfgstening dederiandithp seshe b thefgstening system,

is¥ %%ﬁg&c%itglg %&},’cﬁ%é& rg%%}}elr Ofe CRILR' {oﬁ Ietp %%l(t) %gr%% gﬁ:efj ferc’syernfinagc evice is also

s’forcing evice

redgeddNad thelief Fbicas reSnut ffae trahsrhilted fté aliefasiehingSsystem as such and
possible to create a very rigid fastening device. WO

thoe gamod greats slackarthesysem/ 013297 The nore ri gi d
fastening device allows the frame construction to be
lighter than nornmal.

The shock absorbing spring means may be replaced by hydraulic or pneumatic suspension

means.

When, as stated in claim 3, the frame comprises two longitudinal frame walls connected in
an upper end by a transverse wall comprising contact surface for the holding device, in the
lower end by a second transverse wall comprising contact surface for the shock absorbing
spring means and in between by a third transverse section comprising contact surface for
the spring means forcing the holding device against the contact surface of the frame, it is

possible to create a very rigid fastening device.
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Wth the lighter frame construction the industria
injuries to the workers are mnimzed as they carry
wo ems/ovab@ht during a workday. 45 Wen, as statBdI/EP2003/013297
claim4, the holding device |ncludes rel ease spring
The anse lruglcbﬁlsmamlg detvive adloms dbe framemonsteiatign to be lighter than normal.
i s possible to force. t | ockin
VO IE LR fae <onspuBRane prSy i indreS o 8 wBRfdfemipjmized as
el 268y B%s WoRnf A@i: 2 WenQAY., a ratchet effect is
athi eved whén the tod encounters a downward force. The
effect 10 allows the rod to nove to a | ower |evel and

o3l PaBl A7 T o B Ry R b PATRIEI Hing S between

t}QUJdrﬁQesnwnﬁﬁﬂsmgsaenti/Q@oK/é§ lkt Bfpdssibiestor forde thejluckifs eletnents from
the workers is mnimzed since |ess tightening has to

eqsh qtlnral the ey g notseldrplacely he ftaBY- i n claim 5, the
frame and/ or the hol ding device conprise a
substantially conical, frustoconical, triangular,

Heyebaa gitchet effect s sohidvied lei:amlwmd eabapeers a deenwasd fonded The effect
n the rod may be est shed, By forcing.the ta ed .
ol 6 7ok ROVF o mdoRcleys) Ay e He BN B 5, fostening

d8aLhisALietedt he hol ding device is also forced agai nst
the rod: The nore they 20 are forced agai nst each
other the, stronger is the hold on the rod. It should

asi s

AR dne PRl Ra3ERick s ORI LARE aP R SBEUDL B Br o igjuies to the
woRlRed BehishhaRed shek Mésatzhvdindh 1§ be donedmaitallgti nal

opening in the franme. The tapered shape of the

hol di ng device may then be forced agai nst the edges of

| o

87 Ra QIR e, BARTAD IR s ARy sl
coniedl plrastedonicak teargmithrf pyramiticihioe alsimidrappstedisitipey a sdeare hold on

rod vvith corrygatiqns, conpri ses reyersed st oco
thegred imaysbe eé?bﬁ%rquﬁm@rcmethem PRATON tﬁﬂ? fage and/ Jot The holding

t t

RGE ARURLERTUES, B RoRERUAIRIL Hish TorcPF af Bl the ot g prore they
aUfbfcad egaimt eadheothardhastronger is e bkl griboveks. Wien, as

stated in claim?7, the rod and/or the hol di ng devi ce

conprise contact surfaces for handling tools, an
Itas%amtw&@%}ﬁsﬁ@qm RN framé nh (r:xﬁlpfﬁetaﬂ Wh- e@%ﬁ&})e if the holding

achi eved WO 2004/ 048190 / EP2003/ 013297 The
dmmeﬂmpmaghaémemgi ghape @néam'en@rsgfe & telongisudingl eperjpg iie the frame.

rf Qr

Tﬁaﬁ%ﬁeren ochtna E%)Ikﬁgg dﬁ{'lgg ngﬁer E&l %%5??% the edges of the
lcfn@&hdiﬁall’t@eﬁiﬁg lafié® thu$lagainst the rod.

When, as stated in claim 6, the dents/grooves of the surface are reversed frustoconical
shaped and/or the rod with corrugations comprises reversed frustoconical sections
establishing the corrugations, it is possible to create a secure hold on the rod with the
locking elements due to the large transverse attack surfaces on the rod and the

dents/grooves.

When, as stated in claim 7, the rod and/or the holding device comprise contact surfaces for

handling tools, an advantageous embodiment of the invention has been achieved.
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force is directed up or down with the handling too
thereby reducing the risk of industrial injuries to
wWo bd4oeribers further as rotatigg novenents ar ePewBPIIEE013297
in the tightening or 5 releasing process. The
Thé ghhe itilgbteningroe reélessingpiphofaewsingnicion neythieperfwimaéd bhapplying a

f ast eni |ce is also less ti onsum ng
fory BT Pee Gt oo SBRE P VRN LT BRI N Lo PLe device. The
fdrQ RldiRedR) ?%?Qi% with %eﬁkﬁnﬁhﬂ?ﬂf& thefdy feBUEAg W KK SF industrial
are needed l'ash the cargo at port and sea. The
injwiesi touthe sworlsers rtfsrtheraaSSmtarmmnmowacntxs @by pecided ins theotightening or
necessary or may be reduced in contrast to systens
TPHYOEP PG Y ot at i ng movenents. 15 Wen, as stated in
claim8, the spring neans is a helical spring, a
uni form pressure may be established on the | ocking
Th¢ @alﬁmlgg oHealaaing precepsingesRIcHpR With the fastening 468&@.1ﬁ@150 less time
nts n C
co&s aes 1%1 L ggltlv % éneno%l{l C%Je?%gwrng% ({E‘gy%kéﬁgméatmg movements.
V\hen as stated in claim1ll, use of a fastening device

accor di ng to any one of t 20 to 8 agnd

Thismrgas Bt sayes Borkess 1§ naecgfgé? iﬂ#‘ﬁ}& W%@&Op&qgﬁﬁ?'men

at least two elenents according to claim9 or 10 in
relation wth fastening off cargo such as | ashing of
Thdanupinngus mommé:m alse mcamp thet brbrisantdsrhoichiasessaryi ar may be reduced in

eved s. anot her ob ect of the preset invention

Ccl”éraﬁtrtB\?Vﬂgn?aHWgLVém mﬁgﬁ‘é VeISws containers to 25

be | ashed and unl ashed rapidly whilst the assenbly

al so being sel f-adjusting. This object is achjeved in
Whsooasadate@inglaim 8 th¢ ppring rﬁ%l‘l%@h@fﬁ Smmgaggempﬁéwre may be

esgeocfl%flécp dn tﬁe C?%Qtn%o ngrﬁerﬁg l[q r%i(;gﬁgt &0 E?srsib% Qgholg th?%ukﬁ% elements

r connec e end al ner an

%hﬁlhﬂi Eor@iightddorot Ivéithf 4 irfiforapréssafe and flagstroin forging ehd wd to bheside.
asteni ng device conprises a second 30 part connected
to the ship, the first part and second part belng

Xag s?atgfir?él{i%? f s€BFa f%ﬂigﬁr{éed’egiég a(:&?rgisn ng 'aﬁ&' @éf the claims 1

rectlon lng ro t he enit ng eVICG
t(I:qumldl methodlcrfodstabgsfm?glrasfatﬂaamgeddnnwttohebdtween ataledst two elements

C rrs to ve subst a aII h| nder owards .. .
a‘ifﬂédo Ef??aié%m RHT nﬂF‘éU%‘hf”“ﬁgf gilrggﬁac gscffﬁlamg of shipping
ctMihérs 4 &Rulﬁg;aaf@aﬁtimmevwe anot her. 35 WO

2004/ 048190 6 PCT/ EP2003/ 013297 By using the fastening

devices in relation to fastening of cargo on ships it
R 5P S S s 6] eliners o
bé@Rshdishdamashed fapidl@Whidstithgassdibly alls’cb\mingeﬁlfaadﬁusnibg.r of
econom cal advantages to the shipping conpany.
This object is achieved in accordance with claim 12 by providing an assembly for securing
a container to a ship comprising: a lashing bar connected at one end to the container and at
the other end to the first part of a fastening device, the fastening device comprises a second
part connected to the ship, the first part and second part being movable relative to one
another in the longitudinal direction of the lashing rod, and the fastening device comprises
locking means that allow the first and second parts to move substantially unhindered
towards one another whilst preventing the first and second parts from moving away from

one another.
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5 Further, by reducing the tinme spent on deck the
nunber of acci dences nmay al so be reduced. Further

wobjoenisaoo f eat ures, advant agesgand properti es PET/EPE®03/013297

fasteni ng device and assenbly use thereof and methods
Bycwsinediba fastening devingseint ielptionte fastendngrel egypecarshifsribin possible to

xﬁiﬂfgni(zjee{h%i.f.{qngedtl}ﬁé% \ggcf &1 IdQc[tl{ tg%}gnigé 54 s‘%gsg&:a’eirr]ﬁ% iﬁééfra]xstgrfliné I&lee devices,

ures _ ntron w SCr i _ _
af QhdyowiengeiRtiphtesiag e TRRCRAIVOIed Aendimbpir 68 ecdndmidl] Cdifvantages to the
figs. 1L aand 1 b illustrate a nodern contai nership

shippRE COBRAMbove and fromthe side, 15 fig. 2a

illustrates a section of containers stacked before

| ashing, fig. 2b illustrates a well-known system of
Fuakdt] bygreduciag theatimofpenoon d¢akahs ntmobertdfacddaiceomakatsotbe reduced.
cover of a containership, figs. 3a to 3c illustrate a

first preferred enbodi nent of a fastening device
FRARQ b %, féﬂuﬂeb,%d'v&%%@s'a% ﬁrﬁbét_iésr&nt‘he \hfMindd&Vié€and assembly
view and a top view, 20 fig. 4a illustrates a front
usa thereof aral methpdvaccofdingo tha gtventiorywi Ebdcomeapparculi fngm the detailed
dto the invention, fig. 4b illustrates a cross-section
BFPH¥f astening device illustrated in fig. 4a, fig.

5a illustrates a cross-section of the first and second

| ocking elenents of the invention, 25 fig. 5b
Brief descrintion afithe figures and second | ocki ng el enents of
PSSR IER, BRE0s L A6 AR BLES, i
fige latahé 1bnvenillusthate B neodent ¢oataigdrside sexh fume abdviegand from the side,

schematically jllustrates the functionality of the
figedt eni ng devillugtrateyn sehigR of ¢gtaipers Hacked et aghize.
ﬁgofﬂ and at Sﬁl%stre{téégﬁi'vslg]egl@\?%g% 8Rtenl bPHshRbS &Rtion of containers to

nmbodi nent of a hand | and use t he?eof In
connect i on wi the dedsorniteigrodenofcecontomrshipg to t he
SRR | e i P 5B B LA, @hicesccorin
enbodi ment, Wg RO[ALMHLAQ fforfPGoWERSRI/ 18 3PS tdp Few 10

illustrates a further variation of the fastening )
figedd ce accor dillugtrates a fiiont viewsef & pastidn oé he fastening device according

to the invention,
fig. 4b illustrates a cross-section of the fastening device illustrated in fig. 4a,
fig. Sa illustrates a cross-section of the first and second locking elements of

the invention,

fig. 5b illustrates the first and second locking elements of the invention seen
from above,
fig. 6 illustrates a preferred embodiment of the fastening device according to

the invention in a normal place of use,

fig. 7 schematically illustrates the functionality of the fastening device
according to the invention at port and at sea,

figs. 8a and 8b illustrate an embodiment of a handling tool and use thereof in
connection with fastening device according to the invention,

figs. 9a and 9b illustrate variations of the fastening device according to the first

embodiment,
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figs. 11 and 11 Aillustrate a second preferred
enbodi nent of the fastening device according to the

wo nooaotsion, 5 figs. 12 to 13A pllustrate a thiPGI/EP2003/013297
preferred enbodi nent of the fastening device

figctbr di ng t o illbostratesva fitrthen vadatipnf ¢fcthe faptening devieg assording to the

fourth prefer di ment of the fastening device
according to tlt:‘rﬁg IPE:{%O Mon. 10 Detailed descri ption

fig4.93-anl 3 1ANd j1Bsthdtd USkEctng prefeerdn@hbodiment ODARE Mastening device
mul ti purpose containership 1 with a nunber of
Shl ppl ng contascorsing to thewyewrtipion t he ship deck as wel |
t he gh ec ial | :
ﬁ% ?’A ﬁsﬁ?%g i sIﬂP‘ﬁ?té ARl cHipbd; egg ﬁﬁegq%%‘?néng device
brl dge 6 and zii:coﬂdlm‘gaerth@fnvsﬂithm, mid':lnes 3 used to |oad
and unl oad the contai ners 2. éﬂrThe .ppi %
figoltt ai ners ardusiatey aptoued pre eFioi’m mGﬁﬁ' f 4he fastening device
al nost any ty, r al dinensions are 20 x 8
x 8.5 feet or&ggﬁfin tgégmge eef. The containers stored
bel ow deck in the contai nershi p's hull 8 may be held
in e entirely by built-in "cell structures” The
D@B‘dgga‘%‘fé‘i‘@ Y9%cat ed on deck require |ashing systems
Fiddaia 9RE UbSILARE Qﬁ‘teﬂhlﬂ?resofza hpdeREmultfpuspise cdftaknetsh®y 1 with a
to the ship hatches the containers are stacked
nwnbsgr qfwblppmgt@mtaemess Rilogtated| ancth sbipcispieas wal) ap belovithe ship deck 4
c ik ink
I}Oéélé‘hs?rggje gWéesgor neerg}gp %ﬁh%% iél !)dp]s %&ﬁg’? ith b'shigl Bidke 6 and a
nédhb&WTiship eareb 3a86d @i 10&d atdurlégl e chntoinersQ. t he
contai ner right below. The cones generally 25 have a
twi st-lock to resist the above-nenti oned upward and
8o 6E41hRB: My type of
cog@ﬁ?ﬁﬁgrcé&%%%shﬁrg E{engé)% g%énléslg??er{tg& g?ﬁg tgcis of fy ZPe OF Cateo.
Usaaltdimessiensaite 2Ox &k S&déet o 4Orx dxeB.5 fledt.oline sdraaikers stoned below
order, to secure t ect| o ont ai.n a ship's "
iR e Corsmarty Brik et in it b g Sipsee stuctures”.
EU EBxlﬁﬁirhefsl 1b&kdd &4 Séckt xlaalt.ur@ Hﬁﬁiﬁ% I3st4RY tHae sRuRS@Rcontainers 2 to the
etween the top and bottom of st acked contai ners
slﬁpdc@<4duwth©sfppbbﬂ0h@,5 dirt or Iocal unevenness of the
containers. Fig. 2b illustrates the section of
containers fromfig. 2a with the added | ashing system
115the \S6hid A £26 BtBReBorl HivE QAR Bigh 7locKiAg cBied @AY b8 used as the

set up in traverse patterns over the faces of the
onlyfasienes devieg I hgHegking cones fit into receptacles at the corners of the containers,

attaching each container to the deck or to the container right below. The cones generally

have a twist-lock to resist the above-mentioned upward and sideways thrusts.
Fig. 2a illustrates a section of containers in which the containers are stacks of four
containers on top of each other and in four stacks. In order to secure the section of

containers to a ship’s deck a lashing system has to be added.

Fig. 2a further illustrates that space 13 may be present between the top and bottom of the

stacked containers 2 e.g. due to pebbles, dirt or local unevenness of the containers.

Fig. 2b illustrates the section of containers from fig. 2a with the added lashing system.
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contai ners are stacked, e.g. four or nore high,

doubl e- hei ght crosses that span two | ayers are
waopepisposed on a bottomrow gf singl e-hei ght PCT/BBROF013297

5 The system conprises turnbuckles 9 in which each
Theispdierakiseset supain irakersyr paiteny over the fages iofitthe santaimnerseand when

thread at egach end, one ri t he
A BT AT KA G ToUF A BT Breb OET GG el r e T Sggn two layers
ardRlipdripditd 6RHPbit&d r@mf@fngtengmmgestm parts at the

ends of two rods. One rod I's connected to a tightening

rod chain or wwre lashing 11 and the other to an

G AP e 50 8486 L B i o

1r@er§ﬂC$Uré\O ahpad dt2edchadndf idns mgﬁtOhaﬁﬂedé pindcihesothér idfie handed The
corners of the <containers, A ship morker Qr. assi st ant
tupntagkiefyaetions s azmeans @b yaKIng (gpfawﬁlérpg #pd af Ughipmgg two parts at the
1{@ lt\w E(I)&SOS er )é et:&[irﬁ? Btﬁ%%{ehﬂl trS&”c'ﬂng;r v&t'lréelashmg 11 and the
urnbuc romdeck |eve anner Is used
othbr engagaclaorihgt point 1Menl thalshipr dedkeew batol. Tlhaetlghtemng rod is in its
t ur nbuckl e i left o cti,on wher he
ORI S s B0 S PR e Sormers of
cdritkipguckl e are turned closer or further apart. Fig.
da illustrates a preferred enbodi nent of a fastening
device 14 according to the invention in a front and

h he.f f
A5 o A A R TS5 i o o

mfagl eefoliitthe tightehingnat thalthsibackleefibmodek leoeel. Thd span'ﬁbﬁls used to
frame further conprises internal open s at each, end,
engage aad tyrp the link orgiirene of thesurnbyekle i &ftg Pr¥ight direction whereby the

LALLM ARG AR ALy, e 5L 0 2 e ap
t he opening, the opening al I owi ng the rod to nove up

and down inside_the franmg int resent,view  The
Figntier Hstrates ar DiSfesedl SrhPOTg R 0{1 RelapFRISE devieols afcaripe to the
r{vém i RbRTRA %Phéhtlmwtﬂfe B5eRGe Abvie €OMPriRS aBrame 15 with two
rustocone pol nt up agai nst thé first 1nternal
lotngﬂmimqj slathepenigs U8/idingshé framehiotoktwios fraine twalls| arciettigns 15a, 15b.
al.l owi ng .t he connecti.on of the astenin .
TRE fragie ke, g HateRR0 ErEb o S ghstoend, X (R [kopg!gpening is
pbsaGonkd. in Ahtiflerrdfl$ tdgeRid 8tio3P9 beheeil eid bNthe TR PK A rod with
Pthe | ocking bar 17 'may be forced into a | ocked
cmatlpmnlsewgreceyeckmﬁhﬁ Ppaningstha mpening gllewing thagod tmmove up and
the.e { oSt ay | {0
d?\ﬁlé 1rrs¥c?eht|g% é‘ra;ng R _ILli %r@%e%? Gie®)) %J{%teglgdg ?)%%Iééd &c@(ﬁ{ Y$6fthe first end
obtheStaid 1 Rpleferablgihds th‘EMapcOdf 4 Sonenal aiftastocone poireingafp against the
corrugatlons in nost of its longitudinal extension.
fipsh aergpl opsninghe corrugations is a triangular rim
stretching out fromthe rod, the topside of the rimWD
2004/ 048190 9 PCT/ EP2003/ 013297 <creating a
Thel bedl ar8t érals|iy 4 heols\1érwith sultkiog tar 17 allbwing thEacmnedtion of the
t he

fastenlng ev1 %al t?uougme ﬁ(l)(ﬁ(oto an eyelet of the lashing rod 11. After positioning
the eyelet in the hook the locking bar 17 may be forced into a locked position e.g. by
spring means and thus ensuring that the eyelet stays in place and the connection between

the lashing rod 11 and the rod 18 becomes substantially rigid.

The rod 18 includes a number of corrugations in most of its longitudinal extension. Each of

the corrugations is a triangular rim stretching out from the rod, the topside of the rim
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be descri bed as a reversed frustoconical section. The
rod 18 also includes an end stop 24 in the opposite
wepa4owEnr i Ng that the rod doeg not 5 nove oupPCPEBL003013297
wal | 22a. The wall 22a is a transverse plate with a
creeting alsubstansially [tansverse uHace erdplagony Eﬁsge)f uhe corrygations may also
end stop reaches,th I [ beneath. The wall al so
b% g?fﬁrelé (fs)as %ﬁgeV%hPsﬁ%éﬁ@léf le%:etcﬁg}rlis 15a, 15b and works as
a contact surface or backpressure wall for a helica
spring 21. The spring is pressed up, agajnst the
The ek E& @lso drclydep ap &p% gtopediia heeppositeeid ensHEng st the rod does not
nlogg %hp?as?la%pzfa. @'wﬁp?Za i$Q tHh%V&%rQ@ pﬁte Wif & @Gl le allowing
el'ements together formthe shape of a cone pointing
thepodi 8 tamdve antilrths pahdompatiesttiewalh frenmizdnestapEhieedtall also connects

section 19 of t first end of the fra 15. The two
the fvofEamae %ﬁctlt%ﬁea@&ﬁﬁ; Agd &’Pgﬁéﬁtascol“éf’ff ﬁlgr?a@a@ﬁ ba&vé?ssure wall for a

! it hdiGh ' i
OS] 1R gEORAEHFBUATIN Bk of 3 ol dovics 2

canplisngiteb lonkingeteawnisol)ayd@th fig. 4b 15 and 5b). As
expl ai ned above, the helical spring 21 is pressed up
agai nst the underside of the |ocking device 20

TRO B bSthedotMAg leREtentOtopttREreRS tBO3hap2dT, a d6tE ﬁchﬁ’tin%qupward and
conical top of the locking elenents is thereby pushed

corrasponding tytieristernah éapergdeeetipns EL of the first xd efihe framet 15. The two
. t. S .

sfifePbe bR Tadkind LR Dot EdclTiner shRudd BertploB08% Hesponding to
thegoermgitieacif thd Feelr (aasurthee ilbstretet apd erplamed ih bendeatha@r edth fig. 4b
section. Thus, the dents of the |ocking elenents also

ge with the corrugations of the rod and hold it in
pl ace. The second internal opening is positioned in
the opposite end of the frane 15 and allows a 25 bolt
A2 Explaneth abovepthe Hebieal springdl sressed up 5gdinst eeursledsidet af the locking

enter.and be retained in the fra T ot her .end .
4§20 0npiTk NG 108 g fehndfts oRn o, g ine baSEUTPR g e tocking
cleR¥hGas R pEREVIRE ah® a@NRIHABE tDERABRELSH 1PBF theSfix&hend of the

as a ship déck or ship hatch. Between the bolt head

frame difel Frtther2 theativp suntaces efnthe dockimgh elemsntsfeipg each other are forced
o3P0 OS82 BOALS, RS BRSIbABH SGerin® Thus B Hos of the

prings. I'hgs prererably’ presse

logRin REmentLAES afpags withakecoprugadforisal tied rod ahd AbRMensace.
plate 22b with a central hole connecting the frane

sections 15a, 15b. The hole allows the bolt 27 to
Edl&g | §E pbdifforc8Sh theCdPpotidd OFAE 15 and all
Tg%%lﬁ%ﬁgﬁs an ol ét/l}?gn%oFP ﬂg%g or en pnut ZDgJ}ng.l‘a%‘b anc afows a
bolt RTiswitlas bslt thhad @raf exdrekl 28 ioonk erelto erdftert dnd Heastagred iy the frame.
evice 14 according to the 35 invention i I de and
i iR ong By Comeney araeokeer syt e frderie Bevice o be
s@ueldNg ot A0 Qe R QuckOasRGH FieR B3 /s8H3RA%h. Between the bolt head
or end nut 25 and the frame a number of shock absorbing plate springs 26 is positioned,
e.g. three plate springs. The plate springs preferably pressed against a contact surface on
top of a transverse plate 22b with a central hole connecting the frame sections 15a, 15b.

The hole allows the bolt 27 to move primarily under the restriction of the plate springs and

the bolt head or end nut 25.

Fig. 3b illustrates the preferred embodiment of the fastening device 14 according to the

invention in a side and upright view. The frame section 15b is illustrated as a single
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| ongi tudi nal plate connected with the other franme
section 15a through the tapered section 19 and the

wo canswyssse pl ates 22a, 22b crgating a rigid fP(anEP2003/013297

structure for the fastenin device 14. 5 Fig.
longntuémalanlets coneeqirdevith thelohab Gamensegtion IS@HéroﬁJabtﬂ@mtangred section
r e t 0
g Cifie :l’r%ng\%ﬁs% ﬁa%g rztgg’t %ﬂ) Frea{]ﬁé%e]g xjiggqg ef?/al%gé; acgurgafkc))r Y fastening
dgﬂb@har shape wth the rod 18 positioned in the
center of the fastening device. The franme 15 and the
| ocki ng device 20 nay as nentioned above conprise a
Fﬁ%%tlﬁﬂgﬁfa sI tlﬁe éﬁeﬁ@(& eftb d1He§§Bp%nfa§@ 1n§rm§:e 14 a corqlng to the
ver, ape may al e triangula pyram
irbfentdors selafnlfmm a&(ﬁ/et apeeadirf the sftgum e dpsetenihg devite hashe tubular shape

enb di of .the invention o one .of the f

Witk ed 3&?&5}1@%% e cwrc%tnnt&?.fgﬁgmag dgpee- Jéhfgﬁaﬁs 15 and the
l&kﬁt td@ﬁcsl: Ofd"rﬁ%{ defsv'rﬁc%tloi’l\éﬂ | ol EcdniEe hnglﬁfsfbﬁh!ll}’y conical or
has ~ longitudinal walls that the tapered | ocking
fmetopqmacal shdpr toavever, dipashape mayradsceble rzangfilat,pyrargidical or a similar
tlong}ttug]iﬂn walls will force the | ocking el enents of
PREY 68 g’QSV|ce agai nst each other. Fig. 4a

illustrates a front view of a section of the fastening

devi ce according to the invention. The section

In a&prthse smbpdiment of thalinveapier edlysae ©f $he franes heandybr logking device

215804, EIBL LGRS 5L A, B e 208 gy

l(ﬁ1gitudillga12\31alimtﬂlat the tapaad Wekiag devide 122farced\$1pi dgainst. é[éheredges of the
in the figure each of the | ocking, . elenents 20a,

I%Bgélaﬂtwaifémﬂsfmcp Shilgeking elegienisid ths lgeking dgyiee 6%31%?‘ each other.
section of the rod 18. Fig. 4b illustrates a
cross-section of the front viewin fig. 4a. The

Figcha fllystedtesranfrent2tiay of@bseatien bﬁtthe ifhdtensng alewide aicedrdimg to the

.top.section 2 havi e corr ndi t .

inRRiSS eombstiae eiuds et uuire Sedn! f5 58 Toithe, Gevice 20

cbhipBingd the thB0 §lemkhtoN8a, 20b! ahﬁ:ch@l@ T the ro&'l@ﬁ?%ﬁ as the helical
are cone hal ves that together subst antially forma

spring 2t @né therimansvsrie wall ’2s. Asdt i egenei ip ¢ g8¢h phéhe locking
I nte n t i

el AT ARG YAt gk B Lo BRELPS o 18
forced in an inward direction agai nst each ot her and
agai nst the rod centred between them_30 The surfaces

Ff@éanU&tw@slraoeror"ﬁawan Rfi setrortt viens ip d1gg A8 ol s lagking edements 20a,
2?1?1 AN Alustrh@d %wﬁ)fee? Ech)eﬁcu dy?y%\;ﬁ’*ﬁh%/ ﬁccgflfc 99 g&gef‘si)tg?]cgng to the

e corrugations o ro e unders
shape axfghe mtemwleuaperedh awtmg 1® Q;fUthstfanta B3.| Bhet toprssetems @f the locking

urface or tfo it, 1S pPOSSi for e de to
e iisn e, Fenet s Thttopsihy SyPeta it Totsh o Epi g eops, balves are
3r0&ll @S addits¥ el idtefichl idpetdatseb i@ Bby % helical spring 21 and as a result of

this the locking elements are also forced in an inward direction against each other and

against the rod centred between them.

The surfaces facing the rod have a number of dents/grooves with a triangular cross-section
reversely corresponding to the corrugations of the rod. With the underside of the triangular
dents having a substantially transverse surface or platform, it is possible for the dent to

engage closely and firmly with the corrugations of the rod as illustrated in the figure.
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WD 2004/ 048190 11 PCT/ EP2003/ 013297 Beneath the

conical top the | ocking el enments conprises an area
wowdo/ossibongi t udi nal contact pgurface 33. The PCT/EP2003/013297

| ongi tudi nal contact surface is limted at both ends
Bpyeathithesonival top ttheclpekiag elementsaionpriserarf @ea withe leagitudinal contact

apd tightenin and] i I . ' t
s§fifr 208 TR oatoq Rl Cobl Plice I BRAERT o b P edacy e stretches
o@tfalloli@ng fofratré18&kcREd Eightehindasdagnbel t0fengageaitathe sadfigte and at the
tightening tool and the functionaljty of the tool is
sgnq e prsteagainst ong gydotigef the imdwngedeediescri bed in
details below. As illustrated in fig. 4a and 4b the
helical spring 21 is pressed against the wall 22a and
AhQxagplendta releasd and kighgnaigaoslrind tROfunc2éialityl of the gol dhillustrated in

it is further il|lustrated that the spring is held in
ﬁ%?ﬁéénﬁ)z}bééi escg eqS‘H ‘gﬁ"élsl?ﬁg’@fsi de of the | ocking

el enents. The dents create a circular space for a top

part of the spring and are only limted in outward
Adiilesttatedninbfyg. ada andr4ti thel heliaall spring 27 ig.pré&aed hgaisstthe wall 22a and

R L TN TR P—

hé18 ifpiadeeky dbhy Suriattae untiéside atkhe JodkligiTeleinents O THE gnts create a
hal f parts to surround the rod wth corrugations.

cipgarispace faier topi narigefi the spréng andyaretgndy lignter 4y oufward slirgction by a
.edi]lustrated in a way that clearly indicates how
V%ﬁ%?‘wggersely correspond to the corrugations of the
rod. In order to facilitate the separation of the
| ocki.ng el enents when 20 they are forced .out of the
Fienpa iliptrates gesrets sseiian efnthg gl_r%}fanfiw_scqnﬂéﬁgsmg flsmeat acgeuling to the
in%gﬁﬁd}gi iR ﬁ@ﬁ@ 130 Phrktie? MR trafdd SREH PRIKRR AL RRleShalf parts to
374a, 37% of e lower part of the |locking elenents.
suFreind phe iroxt) svithf corfugatems| Bentiezsths tdangifdy dents qfotbie tlockiegielements

in. the surfaces of |ocking. ele ts ich face each
ot R TaiR o i, (ot LGB o JBRY (6 ERBreResbond to the
chaBbADbY the 0@ Ini diderRb F¥dilHateythe fsepdrftiortd s the Medk@fd Sléments when
the dents 34 of the helical sprlngg21. 25 Fig. 5b

thiey lanes fareadesut o dhe mtarhal daper¢bsactipe a8 @f Shy frame, t3@ release springs 36

tches. f he fi I
E e I T e

Théberdifg dFekoertlosans|3ga 37 fpapbsifared iBGhelduefatswof locking elements
figures further illustrate that the |ocking elenments, | )
whish, fagpachrashergind edpse it thecedas ofdhlacking elepgentppereferably in or in

: [ . ti ons to
PRy dE e Sl g O P ot anc
thus nove freely up and down. Wen the force is

F{gggg:{lilgstr@%egﬁ%aﬁht%lgclh;gatpa gft{lé:a{; é}%i#sé%ﬂéﬁ%tc% g rgrn]c t E:%ersttel?lglosure part
37a through the opening between the locking elements 20a, 20b and into the second

enclosure part 37b.

The two figures further illustrate that the locking elements 20a, 20b are forced from each
other at the lower ends. The separation allows the rod corrugations to disengage with the
dents of the locking elements and thus move freely up and down. When the force is
removed, the helical spring will once again force the locking elements against the internal

tapered section and against the rod while squeezing the release springs together.



10

15

20

25

30

35

tapered section and agai nst the rod while squeezing
the rel ease springs together. 35 WO 2004/048190 12
w03/ 013297 Fig. 6 illugtrates a preferp@dEP2003/013297
enbodi nent of a fastening device according to the
Fighveitistontes 4 preferredrengtiodphens of of fastering TReice gecording ty g invention
.a cont ai ner shi eck or hatch 10.in [ t . .
o Ao G o 456 136are MRl ondired Bk b Fauph 19 in which owo
ciSinkiR0eRE b&¥itibied®nGp bf @ch blirr.| ashi ng system whi ch
is set up 1n traverse patterns over the faces of the
containers fromdeck or hatch to the receptacl es at
. CO [ f er G i : '
ThO SpefiiS G RAF F 18 dadif pHRBE SBATREDE) in AL ARBEAN over the
f28s ofl@RCéonbtnkraliovwe dédk eolmteicto the retdpmcles| dt-thextower corners of the

| ashing_ systens. 10 If the upper ,con} iner tries to

upRsy coRRRFT 1 TBlashneauystent Alsp LOBRTIE e HER;I 1. Syeirog pads etc. as

dW¥clibed mg@@(gﬂr@% With Yell-knbwhadhing $88hisi on as the
astening device only allows small movenent upwards

by squeezing the plate springs together. The rod with

ti is.held i | by t | ocki ) .
e S PR IO igaReE By RGTPR e R R R RenBR T pystem will
sutaptially eetaih i Ritd Boditlort BEtHRTMSEMAE datide ohlBaltdsdsnhdll movement

pl ace. 15 Wen the container returns to its normal, .
upwards bpsquaseing|the platsspringstoggther. e radwith cerrpgations is held in place

bg l?lt%)eg gc;rcﬁglg plﬁ%lilégérgg'{h%? V§V ggrﬁ%(i %%a"i&g .tlg]e? ﬁltt%hgle{agér%d %chﬁoﬂgl 9 of the

frameTls &5yIhemovémpitinl étsus Heldrih pacet 0 absor ption of | ocal
unevenness of the containers, the lashing bar wll
transfer the novenent to the rod with corrugations.

: . Cds. " ; )
VIS, 55 B30 MY PRl iG] Wb o cn
actgated pesititre Hevévenlif therdongineo gsetdmang &ldseniiorthe déak or the hatch, e.g.

| ocki ng el enent s ease their hold qn the .
RO SERTFIE SrPebRESGE By ASPTBTRIdg-d Forepnes of the containers,
RSl MRSRIItRRsfeP el HSVeRBNBIthS réd ®ithefrhidiofst The rod will move

pul | edg apart the corrugations of the rod nay be noved

dovwmwardi rand giush Hbe decking elsfentse2(wo|28b ndpvirevihselpcking selements will

sclfulgggq tgnte &%@%ﬁ Eg}l?glésgﬁtx}pf glg{wlfqle% ﬂ%‘ﬁg‘é‘@r&g \chltr)r\r/e% ntgteeaOf ti,htgljg Fiold on the

co@Rtibieof Bekbd By eh@iBnhway Gom LB dilestamdntihelocking elements are
i nternal tapered section 19 and towards the rod. Th

] e
syfGgienily pu agidhe pommezatiensof the grdyway by mayed dewaithgugh the dents
[ Y (tion than before and the
° aér??ﬁlgné%féggnagggﬂb%ﬁ&gﬁjt'ust ed. The container is
once nore secured 30 but in position closer to the

eck. or, hatch. . . . .
\hsjhen the downwarrgi movement of the rod is stopped the helical spring 21 will once more

urge the locking elements 20a, 20b towards the internal tapered section 19 and towards the
rod. The rod will once again be held in place by the holding devices but in a lower position
than before and the lashing system has been adjusted. The container is once more secured

but in position closer to the deck or hatch.

Fig. 7 schematically illustrates the functionality of a fastening device according to the
invention at port and at sea. The fastening device may be a part of a container fastening

system on a container ship.
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Fig. 7 schematically illustrates the functionality of
a fastening device according to the invention at port
wapm4assisea. The fastening devife may be a parPCDEP®03/013297
contai ner fastening systemon a container ship. 35 WO
TR QurcOdiBdi®Piskd pPCHAEP2003/ 013297 The functionality is
at port 44: A) The fastening device 14 is connected to
an anchor point in the ship deck, hatch or simlar

A9 HeNfAsehiAB ed e I B Sddinkdred wwaha@brqwlﬁt 1411theT§h£p deck, hatch or
spring-actuated bolt is illustrated 5 w

sisnilee geaund plangi4ddri owprion astugigd bekidl| Ebﬁ'eﬁprng %W?ﬁgbqlhls illustrated
wbt% afastchgrﬂ%ﬁc 1n§10?{1(?1{ §f4 88%1?(%' IQVQ:?QH 9195%{1)% gﬁef%lgni-{ﬁ 4 \Bﬁ?fgﬁed balance

pbdigorl 43, hl"Hég)rsﬁéﬁ’e& fositién inaghie sa:rt hoapodtomii whichhtke lashing system
spri ng of the bolt. In the present situation the bolt
191@1’15@’3 et dapaging the srring of the lPfgt-as the fastening system

is 10 connected to the deck or hatch but not yet to

the rest of the lashing system (illustrated by the
Itbthe prdsent Shtvatiom ttenimdt isepushiedddpwasd by dlie stivorngenstthe fastening system is

clep 68 48 heclteBar Peffiut palyelfs el shf HFp SPufmifibirated by
u{etﬂar NP} THE balafded By @2 ds hifh absRAhWpEdferfel BalkRt pesiGod-82.

isin’its nost extracted position whereas the bolt 15
head 41 is beginning to squeeze the spring 26
t T I n V&R
5@21% tgs“? nm nggallg n% go%n%gtl% e4% {T%;/ {h'%Qashl(ﬁJg gﬁﬁentl 91 but not yet

ugmsﬁ@mnhs rbd ghithesoechghyortshie8 i am(ﬂdslnm};t Emzictefd)pmﬂitgl Whereas the bolt
rod downwards until the preferred posi %
headabhischeCTHENG, i 8aveEzq e spring 2pogeslial The balengalever 41 is moving
f igpi on 42. The functionality
CBE&t&Eﬁejg %@E@gﬁ%ﬁgsgﬁtﬁa?ner is secured and not
nmovi ng. The fastening device is in a non-actuated 25

[ tion. The bal nce Iev r.41 re the .
36 il safemn e e o penineriel Refibe, hforod dovmwards until
tlﬁ%i@ﬂe@ hesifbn fsoreﬁcth%dg'fﬂémgari&%‘\?er 43 iandeli&te atr e p;é?eﬂréi balance

pushed downwards. The | ocking elenments are forced
pogpert 42l | owi ng the parts to let go on the rod and
thus the rod to nove down to a | ower position. The

bal ance [ ever 41 nmoves slightly 30 above the preferred
Th@hﬂ,@ﬁ&l&@,sistaltmm absorbing a bit of the slack in
the fastening system F) The container is trying to
nmove up in relation to the ground plane 43 and the

r. I ] 0 _
O[rh% dn metr %QF{}E ﬁ%&il &ollgte I‘r{(}gmlg qhﬁ?{ﬂsg Igéjgé\\lllll:(g Zss hlt ?1 arllton actuated
smraaoﬁ.dl’l&dﬁl@galavst 41 fmaﬁmanﬁeqfrefehed balaheposijione?i ce.
The bal ance | ever 41 noves slightly

E) The container is coming closer to the ground plane 43 and the rod 18 is pushed
downwards. The locking elements are forced apart allowing the parts to let go on the rod
and thus the rod to move down to a lower position. The balance lever 41 moves slightly

above the preferred balance position 42 absorbing a bit of the slack in the fastening system.

F) The container is trying to move up in relation to the ground plane 43 and the force is
transferred to the rod. The rod tries to move but is held in place by the holding devices that
are forced against the frame of the fastening device. The balance lever 41 moves slightly

below the preferred balance position 42 absorbing the shock of the force.
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35 bel ow the preferred bal ance position 42 absorbing
the shock of the force. WO 2004/048190 14
w003/ 013297 G The contgf ner has st oppeRPCTEPI008/013297
The fastening device is in a non-actuated situation.
The bal ance | ever 41 returns to the preferred balance

42 but, with the

e|°8ﬂgamea SPn PP POV g s aV| ?m%rdei“ﬁ% %"nr} %cé“‘ged situation.
THE \GaRficé Sevef Beriuttalol the iphefesrad Galahve pdsseuorp mz \bat 4athi the rod in a
which it is seen that the fastening device at sea
lawgr@esitipbm a stable level "c" to a stable level "b"
over tenporary levels "a" and "e" when the container
noves up and down or vice versa. 10 Fig. 8a
Thé ﬂdi@itﬁ&lh&l&naﬂibrelb‘éhaﬁbmﬁdiﬁthﬂfasa:nh@rdélvlcﬁ ds $chematieallyéndicated by the
used in connection mr fas enln devi ce accordtgqaml“”

cyrye fHdn Wit issren thid ﬁgﬁtﬂnr ST 395 ROYRS 082 g c” to
a} M RelyvelMef-hoy tglﬂg!)ra%?cfvglsw ab hn@f 48 81 dnaifle %ﬁfaﬁqeﬁznoves up and
I n each en The t jaw parts are 1llustrated wt

ddWﬁbewsaWepaM/S|zes in order to engage both a release

and a tightening section of the 15 fastening device if

these sections have different proportions. The rel ease
Fig2V8a4illusi@ated bh Upttoainght ot hﬁncllfhfggt%bl Jt@\HeSdsé& 1ﬁ QUERAEIEn with a
wth the size of the tightening é g

fasteming dexiceacedrdingde thsfinventionaHed a@ghn@tﬂol 4 C@flpmeg a sganner with

[ h. the-f e
a tool sﬁani"? rl}tirlre %fserg‘]ﬁ(v pﬁﬂ{t %IZ 3%93; ga{é:ﬂt%gg{j’?ﬁ/é &?(1 fa&' S[?a?%?aé%llﬂgtrated with

dﬁfefrémsjhwaﬁdessﬁﬁefﬂér t@@npage bothna Géleakeeand @ tighterdfing Séction of the
position the rel ease. jaw 47 engages with the_contact

fasteninge dedee df thise sesliqisnbavs: di %ntzmspewoe%t Ehe gelgasggiaw 47 is

I
B g o A R R e ST %&%%%W
forC|ng the locking elenments 20a, 20b downwar ds.

th ckrn el enent s ar forc d hei r capabi
Figy S i Rslighd e R ORI aP ARt b G O HE o e bon &&béﬁefamnmg
deAtd 14 LE®rdiRg t the 1ﬁ€f§1tlbﬁ 'm?é/ﬁan%ihﬁg oI Ristraed |11'Fa@'1rst and second

preferred enbodi ment the | ocking el ements are forced
pegitiont obysealrsibeifing) posigion dlse reidabeam 4t engages Withshe Gataghsurface 33

oF R B R 0P 2 R e RS0 BT g o

hiaeiliay 1681 is Bdshed Motwvn, Byg. ftgr 61dhep WwWoekdranad IhB@bS'OIBl'cmg the locking
downwards it is possrble 30 to pull the rod and th

elgmentsi2fg, A davesvagdspivicthellocking eéﬁ*mxm argerced évwnﬁfgﬁlr capability to
r I

er%k% gé@gﬁgg E@rﬁ%anggs & d’lg }’o% 1|s %/{)Zﬁl%edjﬁtﬁfl tﬂ#ﬁgqggﬁ g{] move ¢.g. . upward.

Imh prleferredderabalietl 'fhd ldOMg tdhermrugsh atehéordeh parofbyt apring e.g. as

ilh26sed 9 g T a0 56> 2

In the second position the tightening jaw 49b engages with any of the corrugations,
preferably just below wall 22a. nut. By forcing the handling tool downwards it is possible
to pull the rod and the handling devices downward. The arm of the tool may hereto be used

as a lever that uses the edge of transverse wall 22a as a pivot point.

The corrugations of the rod are pulled down through the dents of the locking elements as a

kind of ratchet. When the force from the handling tool is removed the rod is once again
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kind of ratchet. Wien the force fromthe handling too
is renoved the rod is once again WO 2004/ 048190 15
wEasarA003/ 013297 hel d by thg | ocki ng el emenPST/APZI03/013297
hereby securing that the rod cannot nove upwards to
helddy the bekingslpogits amhhergygpecodng thatide red egindemaive gpwards to the
and furt.her variations of the fastening device
PHUYF PHY° 0 the 5 invention. The hook 50 of the rod
includes a spring biased |ocking bar that is pivotally

suspended by an axle 58. The | ocking bar is
Fig I9asﬁ1|d$it3é@$ datails m@cmep&wﬁmeﬁ of rﬁhq/\fﬁSt?nuundevwemé@rdmg to the
1nv|e11 l&eatg)l?)lknﬂgﬁ{ ﬁg@ﬁdés a ?}?ﬁr@ Hi?i?ed ﬂ@ﬁng'b% bt i$ pivotally

sﬂxs@émieﬂtl@i aahkly $BxTha dcbdl@'ngibm i€ d)lﬂustuga:tlad eslfbekecbpoﬁtion in which an
fromend staop to hook. B The sech g lﬁ)e a sl
RIS Sy

eysletadenf 3 lﬁflung Rar QroHirgis detadpfdlot]| Sér@@ﬁmgl nd having at
1ARD R 8ngifif 'é?dené%lé liufhﬁsdﬁ’uggte@ Fseifbi 51 Bom e];ndt ﬂgp to hook. The

corrugat?ons tes a section o

sdctiot ey bca:rslatpressed it ehelrod ki mgmbeth s&& stEefchimnputiasd Rg. being in-
rst section illustrated in a rel ease position in

hR%WPhOFPaﬁSm?%¥B¥G ¥ pushi ng another section of the

| ocki ng bar back and away from a hook endi ng 58. The

| ocki ng bar 56, 57 pivots 15 around an axle 58 in an

FigoShiitest®es af sectien hbthie f8oher Masiatiowk Tbﬂ dnquigs@r %8s 5B comprising a
ﬁrslégt 18n bl(g%sl’grflteghe l all(slen 31?? in WPH:B or e? B¥1 gsihu‘?g érﬂ)ﬂ%r section

ustr

oflgtlcdbtliing bthBadkyeﬁid&Iw@f fréie ﬂl(aﬁ(mnal@goﬁﬂ The Mtklﬁg%ér 56, 57 pivots
The figure further jllustrates that the _hoqgk

a@sn%an axle S8ninjai erepme Privfdhaiheekatl e hooksadivged hsnaglot, which
f. llelElﬁgdoag ROt e id:rk l4)51{62?‘5‘1tt 68 P9 1bO&d nﬁdsﬁﬁ{e eﬁ etdh@ltﬁ Qi@tted lines)

rrugations and thus securl onto
detaigting?thel elyehn of fier laghin etar on witee54 oTheeﬁgmre rfutuhaetn/\diestrates that the

d d | b t abl ed i 1)
h%‘gﬁ GRBRISANOR BRaR PR d o heprenar RIS e Aot ngrted on the
GeVEEthE B WRH c8RGadiRdhs arfd MESs se%ﬁnﬁ@ﬂw%o? 8htd the rod.

|IIustrate t hat the [ ocking bar has a rising shape
toward the hook 25 ending 55. Wen the |ocking bar is

i n ocked sition th el 54 {n.so .
in el Ao BR <atriaR deriga the 4 SR HGBETRr mpy be established
witH S pitdot-hind-86¢ket foltR o @Glnhing fikad cagRLiGH betivbén he@kd and bar.
endi ng 55 due to the. shape and thus retaining the

| ocking bar in the [ ocked position instead of forcing

Flgrs] 529 \Qﬁ‘& @bt qh 1ﬁus?1%§e IBP ollfogl%lﬁé?ng 9a dding Eﬂéﬁ%ttBQLﬁsthe hook

fur AT enlng ev ce
edding rSdl Wghdno tHeh BckingVieamtis dn.a Tovked (pdsmbh hthe @yelegadimas in some

s maveagrel oakiae Bto din pugh wiEbrés e fiskingypar against
tHeShR! Liritid95 %L%omh@%hl%nand ﬂﬁls%{aﬂﬂné e IRinY Baﬁ in the locked

corrugations an ashing bar ending Tn a hook
pogitgori ingteadhof forcing it toward the release position.

Fig. 10 illustrates an even further variation of the fastening device according to the
invention. The rod with corrugations has a first length but continues as a further rod 61
with a second length with a smooth surface and hereby establishing a combination
including the rod with corrugations and a lashing bar ending in a hook 62 for opening in
container corners. The combined rod is preferably made in one metal bar that subsequently

is supplied with corrugations etcetera.



10

15

20

25

30

35

contai ner corners. The conbined rod is preferably nade
in one netal bar that subsequently 35 is supplied

WOWwdaoh/0esapr ugat i ons et cet er a. 2004/ 048190 16PCT/EP2003/013297
PCT/ EP2003/ 013297 Fig. 11 illustrates a side view and
Fig. 11A illustrates a cross-sectional view of a

Pl d MRS e ey LTt pc SR asERad i gf @ second

&Yérféadéﬂls@dxméﬁc@ﬁ&ellﬁqlelﬁfona RorEl DB wdth. cothfgatiouh ihll%celved in a
|s pr ef er abl gidly 5 connected to the lashing b

smbstapndiy sl )cal fﬁh@SS hiddsofng heusing d 15 B sl 1 1% ﬂfhp@ifﬁrably rigidly
1
c§SeHRi ol ROt B P8 1055 11 Pk a6 e 13

tHaR ¥ &nchbiedwbithd dack of tiendhie | Figetitusihg As ipsovidekivithch pr'Bhﬁsmn 135
| ocking elenent is P votal ly suspended fr@ E%VOt

defimng agcavityanswiieh gf locking| demeniglZd BrisheIve r[15-‘1“-‘0 ching element is
Wogliﬂi fgﬁ{ek <|5ﬂ§a5p19cft P Iﬁig%é}. %ﬂ%ﬂsﬁdge@tﬁ%lo%ﬁﬁg lé%ién@ ﬂé)reﬂded with

c@’mgmﬂnms bloteetﬁlghgtemaﬂch coougdtichs wintdod i 11 8. Aelmlh@ldsmngelﬂ urges the

catlon of the n 13 nd, t he cont act
I%E eé‘?e”lt freengags th ﬁ‘iﬁ%ﬁ'gh&é teteﬁlﬁ ¥t r ugat i ons on
the rod is selected such that the |ocking elenment is
urged towards the rod when a force pulling the rod

Thetlogation th@tqutgpmslﬁppmd e, cqrﬁ@ctla@gla af tha tagtnthat gngage the

thus..held 15 in. th b
C%rétf%atlgl}ﬁp?l? h? rﬂ% is 5¢ ?]cée %ucﬂ%zﬁgﬁ? log 8;:\{ Cngehnt tl%ldlge ?w%rds the rod
wibth b €stce pulling thet o ohiOoiSthe Boliing i@%pbl@e&ﬁ ThOhodklig eﬁérhﬁft lS thus held
hand, the location of the pivot paqint_and the angle

incthedeskinggrosition by aeseH-amplifying meghanispel kegiod Jd & cap Hus aﬁt be pulled
oﬁhﬁtﬁeoglo&i ﬁ)fgn'ystﬂe ﬁ)gbect ed such that the |ocking el enent
anay

I's ur romthe rod to overcone the force
applled by the spring 137 when a force pushing the rod

[ the h plied. Th 8 t hus
Cla b ot hai Jherlpeaop Thdat o8 R AEHBE FRAIE PREPRIGEt G fhe teeth that
?&g?? e é(ﬁ'[:u Qf?éﬁsadrpf%sro& ﬁ‘saﬁls@ﬁﬁedw s (HRWANRI it § élerﬁent is urged

Into ace during the transport period. 2
away Kiomgthe [redreneveareoniiaithetferce pppknd:lb)d thei sphing 139 oWen aaﬁome pushing

obSa R DS o, LGSR S SRR st o

tHehgousiRigkBre.g. aldfist TotUusontdih@s e a@@ﬁlobﬁlgoﬁ)d)\bﬁiﬂarﬂytl e. fall into place
freely when the button 140 is pressed for quick

dvgrepiha trapsportipsripds hi ng duri ng unl oadi ng of the
containers at port. 30 Fig. 12 illustrates a side view
and Fig. 12A illustrates a cross-sectional view of a

Théilédkingoelefnetitr Bofuethdrophoniiatl with hecken\aemt 13thafallows the locking
cylindrical rod 218, preferably ovi ded w a
elbrentiol begenmgascsbby bressinga duifed 11 that Seibvab e jegd of the rocker

a]g%'ovvn .f'tlﬁ%dr egi é)(lﬁ@& oﬁh 2 Wherthe QRN ROPressed for quick

ero IS pre e blly rigidly connected t
reénieval afSthe teghingdufifig @nloading of the containers at port.

Fig. 12 illustrates a side view and Fig. 12A illustrates a cross-sectional view of a third
preferred embodiment of the invention. A cylindrical rod 218, preferably provided with a
helical groove 222, is received in a substantially cylindrical recess (not shown) of a
housing (not shown). The rod 218 is preferably rigidly connected to the lashing bar 11 (not
shown). The housing is anchored to the deck of the ship.
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shown). The housing is anchored to the deck of the
ship. 35 WD 2004/ 048190 17 PCT/ EP2003/013297 The
whelotoad196pring engages the cyj7 ndri cal rod 21BCT/RPI003/013297
the rod is noved outwards, i.e. when a force is
The ybbh@di sphag epgagies theheylindsipal igdr2d@ then sheasods is gnevadeoutwards, ie.

eck. al S S e
55 e, iV P 6208 150 A0, OUESALR when e
clifldripalr odals puRed dovaddidthiehdecRy theniblicsladpring 2 20adodsDME engage the

freely towards the deck. ﬁgﬂ 12 and 5 12A il lustrate
cyln@nﬁ@h rog 211 8 apd thﬁgcyhﬁdxtha?é @ad)gr@gveaﬁgely dewardgythe deck. Figs. 12 and
I
1ERSHEAAL NciEh A n 1% e d s BRRHLARIOS, LRk i 1 an
13&chowiitad helicalwptihg in me drsbhgqgeébesitied enbodi nent of the
invention in which the fastening device conprises a
hydraul i c cylinder 314. The cylinder housing 315 is
F %: ¢ Egectﬂaﬁaltxge\tv IZ‘»? 2966t Blfeférf?e% HURIMEA @heeﬁieerﬁﬁ;ﬁ in which the

e plston rod I's righdly connected to the Ilashing
fastedingnizvics tcompﬁses/a lgoinaidictcy Bader &il # hT'lze qyrhledvvdgoumg\BéS is anchored

e e sk e st i e 5 TThechisamapd 3338 Giehfty gofinected 1o the

lafslhﬁg'rbfd (hétt sshocvli@n;kzejon&ae 32buitbarlone f‘ba(in Galid 32hantads through the
to flow to chanber 323. The secon pi ston rod 319

P@WgLﬁ?é)s Thaane tway yabverliaws bie hydeaubic Stuid i) ekasnbes 323 da dlow freely
1n:i% cﬁ?ﬁlﬁg&% Ib[lt %%rﬁ%ﬂﬁ? ﬁgg@%?pt fﬂwq %Hlnhﬁerf .lsﬁ dThe second

e chaitbers e pls on noves
piéoanrod 31 essurdsgihag tltehmomrﬁémrbﬂ the pistbe doyd nod Bradite a change in

lied to the plsto rad th uid_in er 323
cahbyaes VoieR A BT yran Hist e 322 8nd S2nupen Hisiston moves.
pi ston rod can thus nove substantially freely into
the cylinder housing 315, when e.g. the container
Wien refaredutging the pigon irds hagylinder islapphbied $o thevmistandod the fluid in

ol 23 8w B aBE i fiRiesrerdedatico gt Bsiondad o thus move
sws@hﬁmy fek1y o ftllléléﬂlndéﬁhcﬁ@%gt?ﬁb“ whén &. ? 1BE @6MHinkZ E6hnected to the

but it ‘cannot | eavé the chanber since the one-way
laghing eod3 PUmoey dovtweard Huiing the sransposipangdt owar ds chanber
323. The piston rod can thus not nove 25 outwards, and

the fastening device 314 holds the lashing rod 11

VERE W fBlcE pulling the Bis®NnWOE Buttof theadlihder aappliedito e @istddyrod the fluid
rolling novenment of the ship. A conduit 326 with a

inhambendld/is peessianized. Wi étrcanaet 1@%6\‘1& chagbge sigomthe gRraay yyalve 324
oPAE i, g Al SRk Y. e BBk 08RG B0 o move

otitvasdst fred thie Shstemitigdevack 3 lddwldsethe ldshmg roxlllﬂ 1 keomedly irftoplace when a
I, ck val of the |ashin uri.ng unl oadi ng of the
1033 Pﬁféam %tbyﬁdphmgl\?&%‘fe“ﬁflg?ﬂg &Rponents in the
fasteni ng device are preferably nade of metal such as

st eel , .
A conduit 326 with a preferably manually operated on/off valve 328 connects chamber 322

with 323. When the valve 328 is open the piston 320 can move freely in both directions
and thus the piston rod 317 can be pulled out freely for quick removal of the lashing

during unloading of the containers at port.

Most of the components in the fastening device are preferably made of metal such as steel,
iron or aluminium. In some embodiments the fastening device may however also be

constructed partly or totally in plastic materials or similar materials. If a higher degree of
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iron or alumnium In sonme enbodi nents the fastening

devi ce may however also be 35 constructed partly or
WO odoabksioo n plastic materials gy simlar materPei/EP2003/013297

a hi gher degree of WD 2004/048190 18 PCT/ EP2003/ 013297
sgenptinghan porsiblep ogthi plastionimtateriglsaist fequines. eglass| Bbrie smaterials or other
oth br ous

rfid ehffeordrdia gl & R Pl ol BB iy e

used. The springs of the fastening device nay be

repl aced with other_ elastic or bouncing nmeans . 5 such

The serangsiafihe Bstepingriavicemavebgreptaced, ylthath%alasgﬁ ©OF QUIEINg means

[ ber
o AP By BORTT e SRS Ko 210 OBAERC P bncumr
skkak absorbarinseadnf diskosptriags 238! y connect abl e parts that
can be connected to one another in different
positions to regulate the length of the frame. This
THO AR .8 05 SELLA IDIoRIR A B A RBRAO st can
bpcaviedied tovohd amthmvncdﬁffqzremfp@slalbhy tdf wgulater thadength of the frame. This

f bl [ | t : h th [
Bl € bogealit bEut PREGE uy B ieloB il R e RBRG: one of the
p&ff@be@@%&ﬁﬂ&ﬁ wedCh &l ofl R él’@ﬁb?df(fd’r Qﬁrﬁn&%miﬁéféraﬁl;y &diflly spaced
of the galrs and through two of the plurality o

apgswresurtbe qtherapgipwithh t‘éacapeﬁﬂreﬁ hbogling dtml@d exteagrghrough the two
nggper f e [ e
apertures éc‘acﬁ tIeb c?n %eI?lt %argg rrlrgcin}baeg g{"ﬁe ?aslf eﬁéu?s g‘nf{m&%h two of the
phAi#lity Oﬁspdﬁﬂuﬁas inhheweén edvhi ot el behéatdﬂld?ﬁﬂemebﬂbeﬁh)\fl thel sther pair.
to a skilled person within the art. The invention can
al so be used in connection with fastening any ot her
HoRRE ahon@Olimil20 nfaficta] §98E 3afiEing W6e 3o possible;
Fglgéggc H}%% a?”;"“gait‘?“etg‘? sed, agggg%dé‘ ﬁ%a | ed, % d, © 4re possIbie;
thesathmices atill howeverttearbyiouk éo & skibert pe:rsonmyhlhehm&ed for
hol di ng an anchor tight, a stay of a mast or like
maritime situations in which there is a need of
The $hRAtHY caf glsb'tg:hﬁs%ﬂ'lﬂ Qoﬁl’{t@tl&‘f‘Wlﬁl faStéRimgf ztchﬁér dai® that is not
Invention can be used in other situations that nee
carasql &na ggntaingr, sgeh ag gﬁqg@ thahis pedletivad, pagaed, baledy bundled, crated, etc.

P e gy aBRCbr oty BRI ShaBtp Uil SRaTRed pst or like
ni_aﬁﬁnﬁrs_itumibns lifh whfidhlthérk $90a Rexd Wi gt enlingOshd! thpdkenii}etwo parts.
invention is not limted to the particul ar exanpl es

descri bed above but may be designed in a nmultitude of

S . p f: 1 Ly ent :
UL AR WO S S0P s SR U088 fustning an
t@@&'ﬂlﬁ?%@@b Pass Frg. eldcariaity: pylonsAm‘ohﬁé eomnmngbatiore entednbl or similar

Iashlnggloa {) particylar a container to a
h cantructlo s that need to be secured to the ground

It will also be understood that the invention is not limited to the particular examples
described above but may be designed in a multitude of varieties within the scope of the

invention as specified in the claims.
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conprising: 5 a frame (15) having at |east one opening
and neans (27) for connecting to either the ship or

W0 b@4oep@i ner, a rod (18) w tfy corrugations, BEi/HP2008/013297

bei ng received in and novabl e through said at 10

(lsast one openi ng and including means for connecting

to either the ship or the container, a holding device

(20) conprising at |least two | ocking el enents (20a,

120R) fasteAiah ddvedel (1) Rk SlAEHihg iantdaddiin Gaaficulfast codfiner to a ship,
surface conprising dents/grooves partly or totally 15
caonEysugdi ng to said corrugations, at |east said

frame (15) or said holding device (20) being provided

with an at least partly tapered shape, and 20

r esfrhme i Snesi 4tAddst vhegiopeningiand hrhos (27) deviamedtdy)to either the
towards said frame (15) and thereby said | ocking

el BHERIBE cIMANEIP0h) t owards each other. 2. A fastening
device according to claim1, wherein said fastening

device includes a second rod (25, 27) with shock

abs nxdh(18Y withrdonmgatianss s{i@ Gyd beiop reived inrmind maeMabjsl thtamgh said at

2 i f d i nst i d 5)..3.. .
£ 2638 At gonraicc 8 MR RGTEB ol FTREGHEL1S gifEirelt ship or the
Saloftaideq™® (15) conprises two |ongitudinal frane

wal | s (15a, 15b) connected in an upper end by a
transverse wall (19) conprising contact surface for

said kol din [ .2 in.the,l r,en Q .
0 B aRe Denee CRLFFRpSGRL xR WIS 1osBHE o SREA0R, BT locking
f Glerh@it dinslhailg abfastbong saffidengompising dedG)grédvds i partly or totally
between by a third transverse section (22) conprising
coertgerondingte said cpBpEONS spring neans (21) forcing

sai d hol di ng device (20) against said contact surface

of said frame. WD 2004/048190 20 PCT/ EP2003/ 013297 4.

A dt dedse naid drasheey { £9 cacsaat Holdmgt devioee(20) beingeprofidedavith an at least

precedi n | ai ms, wherein the holding device (20)
id@PEﬁ@Bgﬁiﬁgﬁﬁemgbring means (36) in between said

surfaces conprising dents/grooves. 5 5. A fastening

devi ce according to one or nore of the preceding

clrasilient mbanse(2h) tunging fsaidhbolding) demiel (20)staivdrdsotadd dgme (15) and

devi c 2 onprise S ntially, cqnical

{ FHSE % ST loskRERrSRE 05 208) RA BB PR o | ar

t aper ed shape.
2. A fastening device according to claim 1, wherein said fastening device includes a

second rod (25, 27) with shock absorbing spring means (26) such as a number of plate

springs forced against said frame (15).

3. A fastening device according to claim 1 or 2, wherein said frame (15) comprises two
longitudinal frame walls (15a, 15b) connected in an upper end by a transverse wall (19)
comprising contact surface for said holding device (20), in the lower end by a second
transverse wall (22b) comprising a contact surface for said shock absorbing spring
means (26) and in between by a third transverse section (22) comprising contact
surface for said spring means (21) forcing said holding device (20) against said contact

surface of said frame.



6. A fastening device according to one or nore of the
precedi ng clainms, wherein said 10 dents/grooves of
waanodogupd ace are reversed frugfoconical shaperCT/RPIIN®013297
said rod (18) wth corrugations conprises reversed
4f raishoenng davice ectdrding tesingbdr slorangf theeprecedingiglaimsnwherein the
7. .fastenin evi.ce accordi ng to one nmor,e. of the
pihalelipg HsVice Atk Tniles efRRs stripg dnedis () piksp sad surfaces
s alfhphiindieftsdeydves (20) conprises contact surfaces
(24, 33) for handling tools. 8 A fastening device
according to one or nore of the preceding clains,

wherein.said . sSpring ns. ( IS el . Ng. .

S S0R B s BB B Ao L Sl O prin
betagen18) Sdr agmd eholding aildvide, (36) domPrbdsod substantially conical,
conprising the steps of: connecting a frame of said
f afgts&wn@gldgwg@lat, wyragidyl of agimilardapeged haber r ugat i ons
to a 25 lashing bar connected to the container, said
rod bei ng novabl e through and received in the at

6. eadhstaring dpené agconding ad dne reameoreestothgipnecedmigdelaiots, wherein said
with corrugations by at | east | ocki ng. el ement s of.

2 RBIslErvRyeS AL Rdesurtiee Py orseq HTopPSHea) Shesy aw&?rd% rod (13)
deyitif ec fibsd NSbrARtiseE +RRREd PH#klototieRers@etiond0 establishing  the
shape, and forcing said hol ding device against said

f carmegdionsesi | i ent nmeans and thereby urging said

| ocki ng el ements agai nst each other. W) 2004/048190 21
PCT/ EP2003/ 013297 10. A nethod according to claim9,

7 Whe ERtemisddéideQlcdbrdthgd e \on€ @r &ors af ﬂlegﬁ&eﬂmgftlaims, wherein said rod
corrugations is released or tightened by a handlin .
{ 6B ERigioRbheling depive430) eumATiRes Sonteat WRREFSHaf i Hor handling
d§8§@e or said rod with corrugations. 5 11. Use of a
fasteni ng device according to any one of the clainms 1
to 8 and nmethod of establishing a fastening

connecti.on between at | east two el enents agcordi.ng t . .

8. U iiaening feviee AU mevartrnorﬁa%f{@ﬁms@ceﬁmgc%? , wherein said
S [ ShicBRkHg contai ners. 12. An
agg}%m&ﬁ{zlm aHeliedl B¢

Securi ng container to a ship
conprising: 10 a lashing bar connected at one end to

9.:)2\(3 gge?lgtgfl éﬂg%%g@gg t@ :asqgnigé Ig(%negggn BgtheQr? as {pr z%r}d P gg&tainer, said

method comprising the steps of:

connecting a frame of said fastening device the ship and a rod with corrugations to a
lashing bar connected to the container, said rod being movable through and received in

the at least one opening of said frame,

engaging said rod with corrugations by at least two locking elements of a holding
device, at least said frame or said holding device comprising an at least partly tapered

shape, and

forcing said holding device against said frame by resilient means and thereby urging

said locking elements against each other.
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the fastening device conprises a second part connected
to the ship, the first 15 part and second part being

worenabisaor el ati ve to one anothgr in the | ongi tedi/apdo03/013297

direction of the lashing rod; and said fastening

16.eAi method namcosieg It@cq{&umg preehesein heaid diolding tdeicei erssaid rod with

and second. uhs nhi. nder ed

C o EEREds BRGERLPT U B S P ARIPE o sHERE FHF Gomtact surfaces

angf sgid¢oMinPadtise brsald mwlﬂgcoa\ugyudxfsom one anther. 13.

An assenbly according to claim12, wherein first part

conprises a corrugated surface, and the |ocking neans

lfo(%%rétsf fe?s&en Igg?cci%w&ngcéopcﬁg% al:fl)L oHE 3k t Ql\élrgse ﬁj tWSt Hhd method of
rusions r gagl ng t e serrated

S LHsfahhﬁnmg‘la faseenling sdnnpetidn. beRbechsat 1ehst asdatinbnts according to claim 9

according to c]aim 13, erein the enga nt, bet ween

t 1 10dg R‘fqﬁ&m witla fastening i carge sugh ?Sd@ﬁ} BEO TR ARIRE AR

first part is self-anplified upon a | oad that urges

the first part and the second part away from one

12 hssembB(fod Securing asemainkytozcshiy cimmrising: cl ai m 14,

wherei n the engagenent between the | ocking nenber and

the corrugated surface of the first nmenber is

sel f-rel gaEhig BaPesnrRcle@ablofd@d to Uhd@shtdiR@ ant/a8the other end to the

menber and the second_ nenber towards one another. 16.

An assenBrsypawt oba fistrjinedeyicgi m 14 or 15, wherein the

self-anplification and self- 35 rel ease are caused by

a wedge effect. WO 2004/048190 22 PCT/ EP2003/ 013297

17. An aﬂ&ethhbgﬁngaiemel icogptisescl seicondl paro cordectedite e Ship, the first

the self-anplification and sel . rel ease are caus o
a | ever B8t Secsmieart heing gwxpble yelaitoiofng gne erawh%%ngnudmal

cl ai ms 131r$é?1oﬂyftl‘1¥l§§kﬁh%r&dh§r1d ocking el ement is urge

by resilient neans to gage with the corrugations in
the first part. 19. An assenbly according to any of
clains 13 ecein the lockin

18, |
connect eﬁal{i gasgen,ug 168 COEMRSES lg 1pg, g‘[ 5 e{glggal %the first and second

| ocki ng F&%ﬂ%riﬁo@%%bﬁ&ﬁtldll@%ﬂiin@@re@fto&l&ds dfe Arfthdrivafifst preventing
nmeans out of engagenent with the corrugated surface o?

the fir sthepfa'sttandzgconﬂlrpaas%myvmg@waﬁ o apitherm 12,
wherein the first part conprises a substantiall
cylindrical nenber and helical spring disposed

18.0aXiagdemblpuedording t€ ylaln d2] widreifEitiefart ddhgprisBeh cémbigated surface,
a;ﬁrlng engagi ng and Iocklng the cylindrical nmenber
P

g lacme&ale@mﬁomp@@sattlw ng LOC!Eglg;fd?merarmowﬁ%d Wil mg or more
?yﬁ% I and the heli cal
p@%&%ﬁ i's %éﬁﬁ ?ﬁééﬁﬂé?%%ﬁkééﬁﬁ@ & nber the a | oad
t hat urges the first part and the second par
14. An assembly according to claim 13, wherein the engagement between the locking
element and the corrugated surface of the first part is self-amplified upon a load that urges

the first part and the second part away from one another.

15. An assembly according to claim 14, wherein the engagement between the locking
member and the corrugated surface of the first member is self-releasing upon a load that

urges the first member and the second member towards one another.

16. An assembly according to claim 14 or 15, wherein the self-amplification and self-

release are caused by a wedge effect.
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towards one another is applied. 21. An assenbly
according to claim20, wherein the cylindrical nenber

wo soognesavded with-z 20 helical g@pove for engaBCTgP00&013297

hel i cal spring. 22. An assenbly according to claim12,

wherein the first part is a piston rod of a hydraulic

cy) i pder wi.th two .cha ay rtqd .

o Sty P Snalof 19, 396805 G2 8 dplieacion and s
t;@l%agéqzﬁ@'@%s%d%? dlegeteffonul i ¢ cylinder being in fluid

conmuni cation through 25 a conduit provided with a one

way valve allowing fluid to flow fromone chanber to

A ReRe D g DSt BN R 1208 13 SO R PR ctement s wres
tbg, debiRhtl OIS 90 En SARRIRA tHeoRghiiGs iR fiEsh ?aﬁ.i rst
part "and the second part are noving away from

another. 30 23. An assenbly according to claim 22,
wherei n t he. chanb

T B IR BB P O ITYEL GAUR 0 Wtkin clement

REfrddid e Drktbdse(fbtifanBshi tHabMd¥Rs the locking element against the bias of th

resilient means out of engagement with the corrugated surface of the first part.

20. An assembly according to claim 12, wherein the first part comprises a substantiall;

cylindrical member and helical spring disposed coaxially over the cylindrical member, th

helical spring engaging and locking the cylindrical member when a load that urges the firs

part and the second part away from one another is applied, and the helical spring
disengaging the cylindrical member the a load that urges the first part and the second par

towards one another is applied.

21. An assembly according to claim 20, wherein the cylindrical member is provided with-z

helical grove for engaging the helical spring.

22. An assembly according to claim 12, wherein the first part is a piston rod of a hydraulic
cylinder with two chambers and the second part is the cylinder part of a hydraulic cylinder
or vice versa, the chambers of the hydraulic cylinder being in fluid cpmmu’r;iication through
a conduit provided with a one way valve allowing fluid to flow from one chamber to
another when the first part and the second part are moving towards one another, wflilst
preventing fluid to flow from one chamber to another when the first part'aﬂd the second

part are moving away from another.™ "

23. An assembly according to claim 22, wherein the chambers are in fluid communication

via another conduit provided with an on-off valve.

RECTIFIED SHEET (RULE 91) ISA/EP



