. WO 02/092492 PCT/ NL02/ 00302 CONNECTI NG STRUCTURE SUBJECT TO A VA%k@%bE q
LOAD AND HO STI NG APPARATUS EQUI PPED THEREW TH The i nvention rel at’e Lﬁﬁg’

connecting structure subject to. F oad, conprising at |east one
connect i ngws @mem92 and at | east #mmmmﬁmmm@& menber  SupPOTNLAZO0M36E
connecting el enent, the connecting elege d 5 the anchoring nmenber each
conprising at |east one primry cont4¥%" sur f ace, said primary contact

surfaces engagi ng each other during use. Such a connecting structure is

known, f oreonRSireNES srRuEDSERE OsuB fcT 180 AC ¥hke A £ WL.OAD | ak ‘HOTATIWGS! - | ock
IS a connecting structure which is used 10 for engagi ng contai ners during

hoi sti ng tARPARMTIUS) BRUIRBERNEREREWEIH | oadi ng or unl oadi ng cont ai ner shi ps.
St andard contai ners conpri se engagenent points on their corners for
handl i ng and fixing thereof, the so-called "corner castings". These corner
castings form str@hgt heveut tor neylatedsn tehiachorneebiny| BPVPER ng i s

formed. A tw.,st-lock_nmay. e e, ln,thi n AL ¥ Strd ock consists of
a pin-or WSQﬁaana gxrhgﬁggr %%%'E%QF?gggﬁg,the p%% %%éng received with
its other caidkdting klehenyg andcat | hrastwioineh anghogingi Bempenected to a

rotating actuating nmechanism The actuating.nec ' t he

tmﬁst-I(ﬂﬂ@qﬁﬂﬂrggigdééfeggnﬂﬁfﬁk%% é??ﬂ%ﬂ ’igﬁ%i%%R&%?Egﬁghéﬂﬂgﬁﬁgfﬁggd may

be insegt athd rHIEngbhenpe o peatingcongnd s ngositt least nondi phindwry hamrer head

is locked in this opening. For the known tmﬁst-lﬁck conventionally two 25

connect i ngCIREAFTIS LS CGs e§2 18 PEHEIDY i TR TS SU% 88?%8“93?39%?&, l.e. the

pin or shafiye,l 'Hut(fl‘?\bga?%gﬂl EQ8hNEMBSknedti #hg sthectakkaisoknbushifa: 1t is
e bo e

possi bl e to provide connectin :kaqent %Q?Otng anchori ng nenber
with threabthstggnce 1n the form of a so-calle twis ck”.
A twist-lock is a connecting structure which is used

10 for engaging containers during hoisting thereof, for instance
when loading or unloading container ships. Standard
containers comprise engagement points on their corners for
handling and fixing thereof, the so-called “corner castings”.
These corner castings form strengthened corners, in which an

15 oblong opening is formed. A twist-lock may engage in this
opening. A twist-lock consists of a pin or shaft having a
hammerhead on its end, the pin being received with its other
end in a bushing or collar, which in turn is connected to a
rotating actuating mechanism. The actuating mechanism may

20 rotate the twist-lock over 90 degrees between a position in
which the hammerhead may be inserted into the oblong opening
and a position in which the hammerhead is locked in this
opening.

For the known twist-lock conventionally two

25 connecting methods are used for anchoring the connecting
element, i.e. the pin or shaft, in the anchoring member, viz.
the collar or bushing. It is possible to provide both the
connecting element and the anchoring member with threading,
and thus simply establish a screw connection between these

30 two parts. It is also possible to provide these parts with
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and thus sinply establish a screw connection between these 30 two parts. |t
Is also possible to provide these parts with WO 02/ 092492 2

PCT/ NLO2/ 00302 cooperating protrusions and recesses. In that case the
anchori ng weni2@9249my be formed by a nunber of segnments, WRCEMNLO2#0802DHr ought
toget her around the connecting elenent, after which an outer collar is
slid over these segnents to keep 5 them together. The outer collar is

usual ly secured in the connecting el enent by nmeans of a screw or pin. The

known connet b BhS UGN A%, A ahaedESUDBEK 14 alad sl EmESi ons of the

shaft of e“connecting element are limte e space available in the
corner cashichgrifi@ mémlsemuwmns hehdormad bpnaceenbrr tfef@gmeaiinorhpeh

di mensi oned ar X o fesp t | fres xceedi n
that of tﬁéeh%frgltl? tE::] tgglp %tﬁgetsrus%ﬂw‘ﬁl?r gﬁgrgénﬁ%%% S vﬁlféld%‘né:r'mag:eﬁ%t he °
connect i ngheékrRMent odtes ool tdme,s wiltid dheratiés¢ osedmeniisolfioekeeRat t he

condition of the connectj.ng el.enent n p. . \Ltored. As
t he coﬁneﬁg?ﬁgtgg?ﬁl&?ﬁr eth%roeutselfbjcggtig?o?%e’f%??ggbf yg eavéﬁéﬁre\bgri abl e
| oads dur icB@neeenAgCéi@mem Bihendunissbifng appawaduspiro the containers and

during lifting and |l owering of the containers, the d er art of the
connecting structif® *QﬁwqrﬁanﬁQE}PﬁiEgFFﬁtgﬁﬁfzﬂfx%) a P&%&Paﬁgprelatively

great. |n¢hBRkStpENAERENOTonE 5 thA SRafEPOEL BRé tbmiectioly kdamehny | oaded
structures are wusually nmade of steel,, the fatiﬁue characteri,stics of which

are hard egemdamited Py phkeli RacanidiaidabheaiBohlie i MEr §355d08re fails and

the cqnf aippgls fESAENERSL tHss eddBd@ngS e12RehBeEENASE @ dHiatensisheaf
personal injury. Mreover, the mterial damage will usually al so be

subst ant i £or @her'endiessbyliEssran prscatt 18ASEudnlifpeRan g unti |
now usual Ly heeq LRl AGEd: ALY Sipth AtRde! @hBLBedraertPiks will form

in the connecting element at some time, with the additional
problem that the condition of the connecting element cannot

15 be properly monitored. As the connecting structures are
subject to relatively heavy and variable loads during
connection of the hoisting apparatus to the containers and
during lifting and lowering of the containers, the danger of
a part of the connecting structure failing, specifically due

20 to fatigue, is relatively great. In this connection it is
also important that such heavily loaded structures are
usually made of steel, the fatigue characteristics of which
are hard to measure or predict. When such a connecting
structure fails and the container suspended therefrom falls,

25 there is a great risk of personal injury. Moreover, the
material damage will usually also be substantial.

Therefore, by way of precaution such twist-locks have
until now usually been replaced after a predetermined period
of time, also when no cracking was visible. This is obviously

30 expensive, also because the hoisting apparatus must be taken
out of operation to this end.

The invention therefore has for its object to provide

a connecting structure of the type described above, of which



of time, also when no cracking was visible. This is obviously 30 expensive,
al so because the hoisting apparatus nust be taken out of operation to this
end. The invention therefore has for its object to provide a connecting
structure WO @824y pe descri bed above, of which WO 02/ 092ROP/NB02/00302

PCT/ NLO2/ 00302 the condition may be detected nore easily than that of
conventional structures, and which furtyher has a |longer safe life. In
accordance with the invention, this is acconplished in such a connecting

structure. gy dagh £ BR E\Q?“S&taé‘tgeétéd Bl eaRd1yhenanchisat ngt menber each
further conprise at |east one secondary contact surface, said secondary

surfaces dveiveptdpaeddsapurturesi mpdistrisy ﬂQﬁéQ@FnBaéaihl?HQﬁﬁ S{¥én
defor mat i o Af, e 2CRABRAChERO, SLE TN YR oh)e ARG hoS | AconipTiitiod By
usi ng such'secondary contact surfaces loads on the 10 connecting el enent
may saf el yirbesuaharscennedtingt beragedns . ig thefbEhe €9BREGREM t he

connect | ng el enent_ _andi aqr ' helr akBedl E6RGY: slefpr med by
over | oa%ji n .e"}erri"ecora&g’r q’é‘% 6%’@58%?8$ﬁéé’£%cro%ary (?ont gct sﬁ?f%ees from
al ready parddst lonec aercpndgryheohbact asurfadere seigt sefendasy | Haefanast i ng

capacity of the primary contagct.surfaces . ye e , the
spaci ng cﬁb%¥ﬂ95§§§5ﬁ a%?afgnag%fngs $ 2%5£q$§£§ég¥e%ggﬁyggﬁ%ﬁ, %ﬁat t hese
only engaggs et iRnastE ehdetonnatt bmg &lsmdntstaandercthekanghefinde
connecting elenent and/or the anchoring nenber. 20_The_c t]

struct ur e TR -afiYy USIRGr PYER ﬁ“éﬁﬂgda’fgrc%’e a&h iSRG fgﬁggggﬁgﬁ% éﬁ)‘?gctrhee
secondapy aliny If126RHt mhy ERESLYAYe ifrdrsfeaseidbke theravogerisg t he
threat of failure "of the connecting structure in good tipe. en_ i hese
det ect i ng MEBRRE c GHAN Y0eRatREN§SNELFEIRE £ Y e aggﬁﬁéci:ﬁ%ga'?% et Eent

and/ or t he, apchori g JERel, dWrbeRefioby i BedansRIiReCcOME Visible with the
deformation of the structufe that |eads to eQP%geg%g%ag% g&gfggggndary
cont act surfaces, Irh@rder to prevent the secondary
from already partially carrying the load at a time that the
15 load bearing capacity of the primary contact surfaces has not
yet been exceeded, the spacing of the secondary contact
surfaces is preferably such, that these only engage upon
plastic deformation, for instance cracking of the connecting
element and/or the anchoring member.
20 The connecting structure preferably comprises means
for detecting engagement of the secondary contact surfaces.
In this way it is possible to recognize the threat of failure
of the connecting structure in good time. When these
detecting means comprise markings arranged on the connecting
25 element and/or the anchoring member, which for instance
pecome visible with the deformation of the structure that
leads to engagement of the secondary contact surfaces, the
detection may easily take place visually.
All this may be accomplished in relatively simple
30 fashion, when the primary and secondary contact surfaces are
spaced apart in the main loading direction.
A structurally simple embodiment is obtained, when

the connecting element includes a shaft extending in the main



detection nmay easily take place visually. Al this may be acconplished in
relatively sinple 30 fashion, when the prinmary and secondary contact
surfaces are spaced apart in the main |oading direction. A structurally
si mpl e enbwd@i 029m2492 s obt ai ned, when the connecting el eneRCT/NRGY/WIES a
shaft extending in the nmain WO 02/092492 4 PCTI NL02/ 00302 | oadi ng
direction, the anchoring nenber conprisges a collar at |east partially
enclosing the shaft, and the primary and secondary contact surfaces are

formed on /(a9 #decelo hecns hafdniitdl henbBs! dompiidde Ladldar at
respectively. For an optinum | oad bearing capacity of the connecting

struct ur e lieasits parsfiel tgdenabesine Witafhatsel aaesthaPepTed@ded in the
col lar and, an, opp S:gzgﬁtg{: Cs ?Pacéaé"dacfé ot bhetRE! HB¢ yidoHYaghesur f ace

is farther Tenove rom he free end than the secondary contact surface.
In this wahal® tamel phemanyidenthictheswdldegs Zeerarkangdry- i n t he nost

heavily_ | oaded part of fhe. cl ) Y '#W¥H i s obtai ned when
t he prishary and g8éoﬁﬁa?§/t%:@‘§{§ ;ccfa%{sg)r géggng%lgéﬁg?ﬁgts by ecooperati ng cams
and gr oovamnddt iddet rhotunai bt zes tpwe ffeoree thahsthet $mf s uinfcdawlesis t he

cams are advant ageously .annul ar, t he groo n Vv, t ntire
peri phery 3F e Q?&F‘f’ggna?o#ﬁ%o?‘?gfér I%oggge%ﬁﬁggégﬁngﬁ?é)n%{ds’t E&gfur eis
to be used; s hdtitsle beekartheontannediriposl dsefiarphet erambyed folardes a

hanmer shaped end and the anpchorin nmb i t t 20 i
devi ce forthetfasn§Ch&NanchBFi R ﬁ@f%%tc ggaggﬁﬁgtt?%gﬁeﬁzserr@ﬁé TJaEI'Ihgg

i nvent]@n dH tdiemargl @bRtake 3ArfROSE alms drdfangldi shi Be ohpectissavily
particular containers, conprising at |east one novable hoisting frane
i ncl udi ng rdest paste of5tBBNABERFRETSt ruct ures of the type described above.

The invention willy now.be Lhbysinéi€d PYAaYnel @hen the primary and
secondary contact surfaces are formed by cooperating cams and
grooves. In order to maximize the force transmitting surface,

15 the cams are advantageously annular, and the grooves extend
over the entire periphery of the shaft and/or collar.

In case the connecting structure is to be used as
twist-lock, the connecting element preferably includes a
hammer shaped end and the anchoring member is connected to an

20 actuating device for rotating the anchoring member and the
connecting element.

The invention further relates to an apparatus for
hoisting objects, in particular containers, comprising at
least one movable hoisting frame including one or more

25 connecting structures of the type described above.

The invention will now be illustrated by way of an
example, with reference being made to the annexed drawing, in
which:

Fig. 1 is a perspective view of a hoisting apparatus

30 including a plurality of connecting structures in accordance
with the invention,

Fig. 2 is a partially cross-sectional elevation of

this connecting structure in its intact condition,



exanple, with reference being made to the annexed drawing, in which: Fig.
1 is a perspective view of a hoisting apparatus 30 including a plurality
of connecting structures in accordance with the invention, Fig. 2 is a
partially wooegseztional elevation of this connecting sPCUNLOZON its
intact condition, WO 02/092492 5 PCT/NLO2/00302 Fig. 3 shows a detai
according to the arrow Il inf ig. 2,gFig. 4is a view corresponding to
fig. 2 of the connecting structure in partially failed condition, and 5

Fig. 5 is a detaif;in AcGydancacthil h88oAdiyy 06 ithe irgowdIIA hoi sting
apparatus | (fig. 1) for picking up a container 2 is formed by a frame 3
which is fdgpedded froma plurality of cables 5 guided over pulleys 4. In

the shown 10 embog] e ffiauE c3rkespoh@l R$oPiG d.r ames BA¥i ng a main
body 6 and two pal rir?g% l|nner l'andcoﬁt.e?&t)el el.gopi C g;'.ms, 7,8. At gt he end of
each tel esoopectangn Structuns ey parsdamly failed reenfidiomavPR§ a connecting

structye or “tw alel Okis Bl ddtaidCqRr danseashdd difidh ieheenion gligach of

1ts_co ners. Al so positioned a se corners are fixing nmenbers or
flipperstigl34whi ch are pivotabl e about respective axes 12. Each

Fecei ved n a anchol? o WS pserh (ESRTNEL | B BaTRI0 86 E7 O0 2 e
to ﬁgn?gag@ﬁgggngﬁ322$s1?9;m$ﬂ(%yiayﬂmame Bswhbohets eshsperaedadront fng
Connect | nEISRERARY £3 GHRL SR ChG R heTBe DI SRBuRt Uh B8 S7EI" I n the
shown gnbedivdRRmehbetRBCHPAMO®B NEsTRet elBsicopi25f pamyj dedliwigt la magpheri cal
part 26 that is journalled in a
body 6 and two pairs of inner and outer telescopic arms 7,8.
At the end of each telescopic arm 8 a transverse beam 9 is
arranged, having a connecting structure or “twist-lock” 11 in
accordance with the invention at each of its corners. Also
15 positioned at these corners are fixing members or “flippers”
13 which are pivotable about respective axes 12.
Each connecting structure 11 is formed by a
connecting element 14 which is received in a anchoring member
15. This anchoring member 15 is connected to an actuating arm
20 16, which in turn is connected to an actuating mechanism (not
shown). This actuating mechanism can rotate the assembly of
connecting element 14 and anchoring member 15 abount an axis
17.
In the shown embodiment the anchoring member 15 is
25 provided with a spherical part 26 that is journalled in a
correspondingly shaped dish 27 in the transverse beam 9, in
order to allow minor pivoting movement of the connecting
structure 11 with respect to the hoisting frame 3.
The connecting element 14 comprises a shaft 18 having
30 a hammerhead 19 on its free end, which is shaped and
dimensioned such, that it may be inserted into an oblong

opening 20 in a corner part or “corner casting” 21 of the



correspondi ngly shaped dish 27 in the transverse beam9, in order to allow
m nor pivoting novenent of the connecting structure 11 with respect to the
hoi sting frame 3. The connecting el ement 14 conprises a shaft 18 having 30
a hamer hew®® @®9292its free end, which is shaped and di mBEENDAEW3GICh,

that it may be inserted into an oblong opening 20 in a corner part or
"corner casting" 21 of the WD 02/09249Z 6 PCT/ NLO2/ 00302 cont ai ner 2, and
may be hooked in this opening by rotation about the axis 17 over 900. The

connecti ng-&l&eBRlr 24 aRd kA9 BECKESkEW iFErhes bdpening! bierqrdtipry cont act
surfaces 22 and 23, respectively, 5 which engage each other for

transf er riakputhdheoafigud 7t 8VeRed0ei ght of the container 2 suspended from

the four connecti Rge %EBHEEHEF:‘% dilemetiese RhUMBRY SAGREEing Uidnares 122 and
23, respectively, are fornmed by a cam 24 on the inside of the anchoring

menber 15 s litemotimadys contachr seviacss 37 eRe 28 shaFpPedBiviNhe
connectin . ri YEIS e r rifg $heNMPesh eguas: & wrgnMent ed
col | ar 58?w$%§U§£{ %tgzgﬁ eaﬁgghfgge kepte?bge?her by an outer collar 29
bei ng sl i dwaight dfhdde segreansr Boswspendeshhiram shet ReUEofPRReFBhd t he

groove 25 in 15 the.sha ; coOMERt | nb,14,ar£3 annul ar, and
ext end ove?t{$é}%ﬁﬁ%lﬁi'pgbféﬁeggl%gg¥ﬁg cong%§%f%8%e e%%n?n%4 ‘and t he
col l ar 28, resisdrttihailyg maleatfovmeéq buragecdmrddie ont tamsansidagotutiace is

formed, and the resultin resses in h eri al Em s nmuch as
possi bl e. ARERITHE é@begoﬁhgﬁécﬁspﬁoﬁ% eﬁ;} % %§°§3§ng§ﬂ%3ﬂé ement 14
and/ or 1 pheshafie g i 0¥ tRMeehndbthy | e Lemieitgd 4pl d$tei andhboinatmembend may

eventual ly even fail. As the consequences of failure of a conpgcting
structure 11 i% erhdigkiaf ﬁaﬁeﬂﬂegg??oﬁﬁélaﬁu%%Sig iﬁsgPﬁgg?i£€ of both

personal igjyey e yEteicdetRordagage, oiter cwlileat 29gbeliagesliddowad t he
anchori ng nenber 15
these segments.
Both the cam 24 of the collar 28 and the groove 25 in

15 the shaft 18 of the connecting element 14 are annular, and
extend over the entire periphery of the connecting element 14
and the collar 28, such that a relatively large force
transmitting surface is formed, and the resulting stresses in
the material are limited as much as possible. Nevertheless,

20 there is a risk that the connecting element 14 and/or the
anchoring member 15 will undergo plastic deformation and may
eventually even fail. As the consequences of failure of a
connecting structure 11 in this field may be serious,
considering the risk of both personal injury and material

25 damage, the connecting element 14 and the anchoring member 15
further include secondary contact surfaces 30 and 31,
respectively, which do not engage during normal use, and will
only start carrying part of the load at the time that the
load bearing capacity of the connecting structure 11

30 threatens to be seriously reduced by deformation or even

partial failure of the connecting element 14 and/or the

anchoring member 15.



further include secondary contact surfaces 30 and 31, respectively, which
do not engage during normal use, and will only start carrying part of the
| oad at the tinme that the |oad bearing capacity of the connecting
structure WD ®@®92492 eatens to be seriously reduced by def oPGENLII03N2 even
partial failure of the connecting elenent 14 and/or the anchoring nenber
15. WO 02/092492 7 PCT/ NLO2/ 00302 To this end the primry and secondary
contact surfaces 22,23 and 30,31, respectively, are spaced apart in the

mei n | oadi ng direghipRisidhd hirke %ﬁ%%atr?eahansé&m calig=at i on of the
shaft 18, with the primary contact surfaces 5 22 and 23, respectively,
bei ng f or med facesh@2paddtad 3%l sHREIPLEIYRAY hRYR oFPATCDRRRAITHD s renpt e

fromthe ;e | §; $8LSi Y i RnliBechSE MBhe | NéRGtr it i on  the
| oads aret&%??%ﬁgn?ﬁﬁé??%n§¥%€ééﬁﬂﬁr&h]thé connecting elenent 14 to the
anchor i ng diemweriop5ofinthér shafhek® tirtdughel prinarPed®PFRf i E2FSSnt o t he
structuyre t he ,hoi st i 3. dqabBAvenet bsrsesoNdayy y cont act
surfacleg; 328'7f aa?ndgzgi,%ggggéz{‘?%}(y,b%}i?t@ngage du?i%gr normal use of the
connect i ngeiftudBuaadl thewhehlahe2 & ormiedt iisg remeentra® thel 15 the

anchoring nmenber 1 e bhardl y or_not. at . al r b i aced a
di st anced Fhe?%ig@di ?aﬂ%%ﬁ %%&’B%Itg%bgggﬁégcgﬁgﬁg% t]gﬂggéggdary
contact swHagesdd0azedeBiiciesspecttaredfierred ¥rsmathehhedqectirg carry the

|l oad at the tine _that the conpecting elene 14 has fajle rimry
20 cont act® &g dcdd 39 ﬁﬂa 3nc ?’é%’b%%ﬁ"ﬁﬂryTsTﬁgdd?’é?rﬁn%%e erm?éyhllﬁhs
bet weepy saves dledamgy @fishi 27 0DAt @NEheNe refc tmrke of Mthki hei sedng | frantee

il lustrated enbodi nent the secondary contact surfaces 30 and 31,
respectively, are also forned by a cam 33 25 at the inside of the collar

28 and a groove 344 Brhbedshebie, the secondary contact surfaces 30
and 31, respectively, do not engage during normal use of the
connecting structure 11, when the connecting element 15 and

15 the anchoring member 15 are hardly or not at all deformed,
but are spaced a distance d apart. This distance d may be
chosen such that the secondary contact surfaces 30 and 31,
respectively, only start helping to carry the load at the
time that the connecting element 14 has failed at the primary

20 contact surfaces 22 and 23, respectively. The distanced may
vary between several tens of microns and one or more
millimetres.

In the illustrated embodiment the secondary contact
surfaces 30 and 31, respectively, are also formed by a cam 33

25 at the inside of the collar 28 and a groove 34 in the shaft
18 of the connecting element 14.

By adding secondary contact surfaces which start
carrying load at the time that the primary contact surfaces
cannot transfer forces any longer, as the corresponding part

30 of the structure 11, usually the connecting element 14 has
failed locally, it is prevented that such failure of a part
of the connecting structure 11 has disastrous consequences.

By simultaneously visualizing the deformation, in the shown



18 of the connecting el enent 14. By addi ng secondary contact surfaces which
start <carrying load at the tine that the primary contact surfaces cannot
transfer forces any |longer, as the corresponding part 30 of the structure
11, usual | wao9zonnecti ng el enent 14 has failed |ocallyPCINLIENI2Vent ed
that such failure of a part of the connecting structure 11 has di sastrous
consequences. By sinultaneously visualg zing the deformation, in the shown
WO 02/ 092492 8 PCT/ NL0O2/ 00302 enbodi ment by a downward di spl acenent of the

connect i NgenisdBiNe B4 avabwdivatangespll yddrientesifethet cohhectirdior i ng
menber 15, the user may also be alerted to the partial I lyre of the

f
connect i ngesemant dide OvEfrt SishANER 4 MiiShs repPEict LFR ThE I Pfer roni t or ed

and event upllye & e a¢ed uséRend§f QL sRtnOm et e tei sHal paedidy neans of
mar ki ngs on for 1nstance the Eart of the connecting element 14 which is

normal Iy afabhesl ofi tthien conaeghéner s HguGamiser 25 erwihefd HBtRings will only
hecone giS%g%&%€g£§1ﬂé&gb%e%gigﬁékoﬂoﬁfﬁéréé)éﬁﬂa@%ehQuEmﬁysﬁéﬁﬂﬂéé&.ContaCt

surfaces 30 and spectively, startlngqgo carry the load. In this way
the |ifeshhe ddéfatratiomoeyi bg visuelired PV ineadghefamerkings oRnkRhened,

and unnecessary. ANd QI QAL LS LRI AGRAEELI A o RS WhCLRELATRY be avoi ded,

so that the" 0 structure and the cost of use are_reduced. |t
shoul d be netmeal Ihatrrangesl wothhecebsaaycharinchaenbenndbii vhiehr ough t he

secondary contact surfaces 30 and 31. .« i el me
Iifespan aB2FFHR93 Aoyl e%eSPWﬁaV§s%%ﬁ$§§QHg$r aggggﬁgggﬁaﬁz ,§@
respectpvel¥addhis @2 cavweeiirgncontyctemast aaeshd@0d andt BL, a next i nspection

Cor e pondSPBGHI IS0 SIS, Cr GREF LY 024G 30 HAPOLAY, TFB i net ance
appr oxi mat ﬂyei?arp%f.ceuﬁe orinket ihiyf espast ©fe tie imisubseanetaidy t hrough
the prlnarXegthgﬁgd and unnecessary and premature replacement of
'
parts thereof may be avoided, so that the cost of the
15 structure and the cost of use are reduced.
It should be noted that it is not necessary for the
connection through the secondary contact surfaces 30 and 31,
respectively, to have the same lifespan as that through the
primary contact surfaces 22 and 23, respectively. This
20 connection only needs to hold until a next inspection of the
structure, or until the deformation is detected. A lifespan
which corresponds to 50 to 90 percent, preferably 65 to 80
percent, for instance approximately 75 percent of the
lifespan of the main connection through the primary contact
25 surfaces 22 and 23, respectively, is usually sufficient.
Although the invention has been illustrated above
with reference to an embodiment thereof, it will be clear
that it is not limited thereto. Apart from the secondary
contact surfaces also tertiary, quaternary and further
30 contact surfaces could be provided, in order to include even
further security. Besides, the contact surfaces could also be

arranged at different points between the various parts, and

the mutual location of the primary and secondary contact



25 surfaces 22 and 23, respectively, is usually sufficient. Al though the

i nvention has been illustrated above wth reference to an enbodi nent
thereof, it will be clear that it is not limted thereto. Apart fromthe
secondary WeoNt082#92 surfaces al so tertiary, quaternary andPCTNLA03E0
contact surfaces could be provided, in order to include even further
security. Besides, the contact surfaceg could al so be arranged at

di fferent points between the various parts, and the mutual |ocation of the
primary agdy FRCONAAYL L QR ablosVR B2£ 0924921 P. RSk v/, 08802ssnotaces coul d
be chosen differently. Mreover, it is not necessary for thege surfaces to
be enmbodi eecessaryst hdhegeosresacsat tPt P Lmh e@?r‘?@el‘:\?g‘tﬁl 8% hat two or

mor e thregded, . SEUMNLS 3l 2380 conBe: debEstint afwd e mogageneaaded the 5
secondary”contact surfaces nay also be perforned in a different way than

vi sual | y. segmést s oriceiuagisl -e ThieadersFtiphsehnehe WWAIEME th8 I nhd® of
conacks gg' Qﬁdﬂfﬁcg&@atctt r a8 RbyCROSYHE Per fEAE QRERL Of the

di st an ween secondary contact surfaces or other techniques.
Finally, théfdfecorwecttihen stisweldye Th &eceerrgiceabdia Abefe fPRvention coul d

al so be used_in other fiel 0 chgo | 4 11$/sleldd atCORL Al Ners.
Consequent§taRH2 %%%5gn§{p?ﬁ%ggﬁ§e§?i%ﬁgygégﬁg?%ﬁl %g golgly by the
annexed ckam@Bof 16nyHyHRI924@2 shitebeak nef POT¢ NLOY 0G0 DetweebnfiBet i ng

structure subject to a variable |oad rising e3st,,97€  cCppgecti ng

el enent aﬁﬁcﬁ%‘g?ﬁ%s‘fo%ﬁecat asr’i’ﬁ%pleﬁg O%eﬁgggps%%%}g%ﬂlegé t ﬁg ggngéctﬁng

el enenty, thaneennggt s uelwrenin ardotrdanaachbth nchereinbren tdaoh covApri si ng
also be used in other fields of technology .than in hoisting

containers.

Consequently, the scope of the invention is
determined solely by the annexed claims.
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5 at least one primary contact surface, said primary contact surfaces
engagi ng each other during use, characterized in that the connecting

el enent and t he anchoring menber each further conprise at |east one
secondary WEN2492493urface, said secondary surfaces bei ngPEPAEEEHRAr t
during use but engagi ng 10 each other upon deformation of the connecting

el ement and/or the anchoring nenber. 5 Connecting structure as clained in
claim1l1, characterized in that the spacing of the secondary contact
surfaces c§asMeh, that these only engage each other upon 15 plastic
deformation of the connecting el enent and/or the anchoring nenber. 3.
Connecting structure as clained in claim?2,' <characterized in that the

spaci ng of the _5ef,o"(g@r[r%’e&ﬁrﬁi‘%tt_ru%'%fr@c§§bﬁéc’;@ut?ch’a tdadi aheseoaal y engage
upon the formation 20 of cracks in the connecting el enent and/or the

anchor i ng compmibeing 42t Copmelctangy aannecting aderenr mnf iat ArR@Set °PRe
precedi ng cl ai 0% gcﬁéﬁﬁéfeidég?%§¥% 23S chRhedei £5 1 T¥herRNOaGRMENt Of the
PEEPISHIF : n

secondary “con aces. necting structure as clainmed in claim
4, char acbanezedngnel ément handidthec tangdomd agsMEBRPY | SRCEFWIPFGS1Er r anged

on the connecting el engnt / LNy deraeet i ng
struct ot e 3s (‘?F&i‘qnﬂﬂe{Tﬁr5%§{ngg({rh1}ea%et3%r&%g?é%édﬁggc almn%éy characterized in
that the prirfacgsastgi®ing/ €9 xhelr BROTANG0R5008barscteniized ont act
surfaces are space

structure*%5?.?"1:I'CQFrr‘Céllag1 gééhégoéfgﬁég% %Png ghgggﬁ%#§§§H@%%?%%f%@?gggt:zgthat

the conneghift§e? ebfpeikel a€! Lgst amhaldcoadaenpdtangtact tsecfamien Iseddi ng

direction, the anchoring menber conprises a collar at quih:en aqin
secondary surfaces being spaced apart during use gaging

10 each other upon deformation of the connecting element and/or
the anchoring member.

2. Connecting structure as claimed in claim 1,
characterized in that the spacing of the secondary contact
surfaces is such, that these only engage each other upon

15 plastic deformation of the connecting element and/or the
anchoring member.

3. Connecting structure as claimed in claim 2,
characterized in that the spacing of the secondary contact
surfaces is such, that these only engage upon the formation

20 of cracks in the connecting element and/or the anchoring
member.

4. Connecting structure as claimed in any of the
preceding claims, characterized by means for detecting
engagement of the secondary contact surfaces.

25 5. Connecting structure as claimed in claim 4,
characterized in that the detecting means comprise markings
arranged on the connecting element and/or the anchoring
member.

6. Connecting structure as claimed in any of the

30 . preceding claims, characterized in that the primary and



partially enclosing the shaft, and the primary and secondary contact
surfaces are fornmed on the outside of the shaft and the inside of the
collar, respectively. 10 8. Connecting structure as clained in claim®6 and
7, characwayozmeziozn that the shaft includes an end recei vewNLR2/0wGoE col | ar
and an opposite free end, and in that the primary contact surface is
farther renoved fromthe free end thanigthe secondary contact surface. 15
9. Connecting structure as clained in any of the preceding clains,

char act er i g&thidh i) &onthe tPsuFBAYe dNsre SRR EpageNiACtheUnd Ares are
formed by cooperating cans and grooves. 10. Connecting structure as

cl ai med i nteading Aigreagiope and 9, characterized in that the cans are

annul ar and the grﬂ%%%n%gme QVEhcte o idiaiReni pheaNy 0bf tiee shaf t
and/ or the collar. 171. nnecting structure as clained 1n any of the

precedi ng pteceting (redoter Fharthetenizad tife thaknhe iGRAESeMNGent i ncl udes
a hamegshaped g?ggﬁgﬁm&gpaagﬁggglQgtgﬁﬁqu id $heomaent edationgn actuating

devi ce orer%m%ﬁ' “the "“anchoring nenber and the connecting el ement. 12.
Appar at us fbredioii,i nipeoinetios ingnmealpe i ceRPrisesneachdlsr ebnpdst ng at

et ore BB E A U Lyt o fubiic) bt slosasegt o
contact surfaces are formed on the outside of the shaft and
the inside of the collar, respectively.

10 8. Connecting structure as claimed in claim 6 and 7,
characterized in that the shaft includes an end received in
the collar and an opposite free end, and in that the primary
contact surface is farther removed from the free end than the
secondary contact surface.

15 9. Connecting structure as claimed in any of the
preceding claims, characterized in that the primary and
secondary contact surfaces are formed by cooperating cams and
grooves.

10. Connecting structure as claimed in claim 7 or 8

20 and 9, characterized in that the cams are annular and the
grooves extend over the entire periphery of the shaft and/or
the collar.

11. Connecting structure as claimed in any of the
preceding claims, characterized in that the connecting

25 element includes a hammershaped end and the anchoring member
is connected to an actuating device for rotating the
anchoring member and the connecting element.

12. Apparatus for hoisting objects, in particular
containers, comprising at least one movable hoisting frame

30 including a plurality of connecting structures as claimed in

any of the preceding claims.



