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METHOD FOR CONTROLLI NG A HO STI NG OR LOAERI NG MOVEMENT

AND HO STI NG FRAME HAVI NG Tl LTABLE CABLE SHEAVE FOR
wOSE)IHEREI N The i nvention relates to a met hodPEDMNL2008/000212

controlling a hoisting or |owering novenent of a | oad,

whi ch i s suspended froma hoi sting nmechani smof a

crane by neans of at |east two hoisting cables trained

round cabl e sheaves on the | oad, conprising of

nnnitoring the position of the [oad and braking and/or

ng(;& r ab(f e posﬁfﬁ B wlﬁgﬁgg{b@gt T o%&n AND

Homma (ERAME | HAVING O FLT 2080k hyaHBa NSV SovSE ffERE TN
i nstance during unloading or |oading of a ship using a
contai ner crane on a quay, it is of great i nport ance
t o et eateaRd ke 05)%& b |
dangerousennvgnents ?ﬁ§§?%§$oﬁh£§%o Oqi£§§w%h015tlng
or élawgémgsnmz@mmg acénauerxelbyclbesps@ypmc&@ld ffren a hoisting
tance by brakln or _even ¢ tel haltlng the
me%ﬁ%ﬁls St ngOtgr oW % fon%nieta}% cables
tratjhﬁarcEBf)unﬁa:raﬂdl(‘eulsﬁébyeQQﬁS thbelmgz%mp%rél%% bt 'iﬂotne_Lq:orlng

ar .as possible. A "load" is here under st 6od to
thenﬁaﬁlt?henv%ﬁ Ghe bR dwrcherabisgianf (absésrpf nghehe hoisting
G=3Ney d heyef l.l ed
e"headn%Fggk"%ﬁ%ﬁﬁﬁ%ﬁgﬁgﬁég{§g§%§%¥%6§%3¥br%bon aln§ a

methed isgldieough the | oad may also be forned by random
00%91@9%bﬁn% %f a_head bLock spreader and/ or
cont & NS eI PR ﬂwngggp@ ﬁaﬁ@é??ﬁﬁ? éneiege, for

1nsalee deadtir¢ nbadh Yoddides $4r00dabi@ngean & |sh&bnlgs{@é’ed'r%%tn%alner
D fferent cases can be distinguished here. The

Cramgy OPhRSTHRY 1 1dut P iy Koisat Agiter teower Faglerrict rmrobmysspond
to Qﬁ&@gﬁrhﬁﬂge%xkﬁmﬁﬂgﬁhgn er%u%hhgv?ﬁgh§s %ft%fei§%gnx1good

as "snaggi ng The t g novenent can
timees @Mchofda@@m@@ts mbvtehenltcsa«tamu hergyoicet ipigvented, for

1ns§% E%d§$LE°f qugéég c£$53ééécglﬁ§ﬁgiﬂg Qﬂleﬁglgtﬁig or
lowerlng movement, and the consequences thereof, particularly
possible damage, can be limited as far as possible.

A “load” is here understood to mean the weight below the
hoisting cables of the crane. The load may therefore be only a
so-called “head block” without any spreader(s) and/or
container(s), although the load may also be formed by random
combinations of a head block with spreader{s) and/or
container(s).

In this respect “dangerous movements” are particularly
understood to mean tilting movements. Different cases can be
distinguished here. The load may thus tilt during hoisting or
lowering and thereby become jammed in a cell of a ship. This is
referred to as “snagging”. The tilting movement can also be the

result of contact of the load during hoisting or lowering
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correct manner on a surface. The present particularly

has for its object to prevent or at |east mnimze the
woizomio4svat ed nmovenent, so-called snaggi ng. DuPCEIANL2008/000212

hoi sting the |oad can nmake cpntact on one side in a

cell of a ship due to an external influgncellf?L
' i.nc egt _npvene The | o W en
th%ﬁ%ﬁ%ﬁ]y t yw QFOngpéudPﬁglgaFFegP?BnltEh% QL t¥fts down in
Connéthmpnﬂﬁrldnmh(Hﬂtﬁ&&@ﬂE jammed and be danaged. In
cabl e sheaves, the hoisting cables

glbf‘toelr %nrﬁese aRBTESRSLLAGIYT BASaton Whel @btewt dls@iivent or
at déﬁ@@&ﬁhnmﬁli@%‘hek@lpg{ r@cé&f&cﬂh%@e&@ﬂgéfé&( alcfﬁ%rsnagglng

sheaves are usually applied 1 n quaysi Cr anes
Durdayst &%éftlﬁlgahbeeloaﬁfcetrhendlceactmﬂatci ohheneabl @ COMS ce11
to the sheave, \Wen the

relatj
of‘%ﬁ&#&?gg%oﬁgs o% 8%83? ﬁ%u%%%?ej%ﬁylﬁétaﬁﬁﬁgﬁal@ﬁ@rrect
moveyEmthr §ale dbatheipai rtheshereine eahle %oq%gl%tamal

. ntact th the sheave. The sheave can al so
di co %¥ﬁe %@Rértﬂﬁélﬁ§|§ﬁﬁné0@ﬁ PQWebﬁﬁ@mﬁomemﬂaﬁ and

be aama@@dstp@nﬁﬂnjhhﬁl|%%% Eggléeﬁﬁéé%gg qﬂga%o%ﬁﬁagg Cables

| f damage has occurred, especia a danmage
and/Re &hgnerean cheatmockéngerst anwhbdle cear tileul Bkl Yahbhged.

th%t%ﬁ 'Sb@rﬁentre Cr ne oghaeaﬁgﬁﬁfhgfﬁggggihhgusually

adj acently cranes on a
app@n@dldesqhaY$i®ef¢f&ﬁEEnfﬁrfﬂbﬁﬁgﬂﬂeﬁ(ﬂiéﬁgﬁé@erIf tFe load

ition of the ship on the quay, this res
tll%%or{%%rag§§ Faresi P tiHe FF&ﬁéﬁ@@léapaéﬁtyveﬂhetm@ Bheave

h suI S i,n
n e
WhegthBhgg?ﬁgséﬁﬁﬁgggggﬁgéﬁﬁ%ﬂ%eﬁj% g%% eS|rgd emﬁ?@ﬁged and

SvepnbarRs Foridicderabltewbese. the emdid icamesd h[eltbr eﬁhdﬁwﬁ with
e e A 2 s o t e ACCURT Bqtededr PepaRrtAgoFnshe
hoigtang, ototowasiagcrovepktaci Bgnt he B@bﬁbéag €8B! 855 the
resuiglngydagggggglio the | oad can al so entall

If damage has occurred, especially a damaged cable, the
crane can then no longer function. Particularly if the crane is
a centre crane of a number of mutually adjacently cranes on a
ship, and when the quay provides little freedom of movement for
another mooring position of the ship on the quay, this results
in a serious fall in the transfer capacity.

The fall in the transfer capacity of the cranes results in
the ship having to be docked longer than desired, which entails
considerable cost. In addition, the breakdown of a crane as a
result of damage also involves high costs in addition to the
actual costs of repairing the crane, for instance replacing the
hoisting cables. Finally, damage to the load can also entail
considerable costs.

Methods known heretofore for controlling and keeping within

acceptable limits the load on the hoisting cables are to measure
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consi derabl e costs. Methods known heretofore for
controlling and keeping within acceptable limts the
woOaem/as9s he hoi sting cables are to neasur et hePCoOMA2008/000212
the hoisting cables, to apply so-called snag cylinders
. Iin the hoisting cable (s) thenselves and/or to use
evel bing .nstruments . In the first stated nefhod,
théne%%%érilnrg e 1oHd T tFEPHO st T gt RRbY 630 tHbL oY aferd
cyhderonin niree hojisdd gy QEalh DS j Nehdtidd 1 vds Setq fEeXT flIMise
hoj sting load is reached for the | oad to be hoi sted.
Lot Vi idhel Hoed'e™HeS crane respond by stopping the
hoi g4 i | 4 oweld . : [
th eﬁg rg}%e qg{lhﬁe ns tﬂoégtge gﬁ?{%ﬁiﬁ a nnlag i %lgefler?%gﬁ?e bfeO 4r‘f?'jl\r,\‘[ﬂd? ythe
ho gyl wharedel af, ddrmgesand vonl t heorotihere Haoics tihey speetbwering
1S, high, for.instance when hoisting an emty
un%lolntaa%r%rI,nafiﬁ@wﬁr%%ﬁ@lﬂgs{%%%el? e%tﬁqht?t‘fl f6F SPGppPag to be
hoistediclomgreaiiain altkdoite et kol PRYsB8ping the
danmaged. Anot her solution used heretofore is to

O} HEGHP otatie "S- MY G cyi i rides SHaPd hes Hotwst e crane
1juﬁﬂgk%§s_qwﬁéﬁlﬁgﬂﬂiEME @dﬁffl%ﬁ!MﬁragVEQSP% aE%elbf$é§mage.

the maxi num force 1n the hoisting ca er eby
If podthewthke kamhehessaksd dd hilped for dndetserod wedn hoisting
i.num__These _sn cylinders have the drawback ,
' ho t\yeFopggtlnteﬁéy%ggséjéﬁgl{}gr@lEF%Wﬁ.ref%‘é:tlf‘?fg IHr §ferring
is operratdntefr snap K ndelse isnd urddiemsp wlanggraisy Lo
the crane and the surrounding area that it is usually
notARd S e VWt L orh e &5t st Qi orfi P oifnaderer atimg

cindersds Lherefore of ten theanet| Yet Another
>° sol ution V\hglscﬁhharfs%{egéenl at%np%?tﬁer}gg{%easbjteose't hr'@{gugsg]e snagy
cylgfnds s taeoniec drevidldaers H(d Aclminonetens)x fram therce in the

oA AR R AL AIERYELAD, U Tobhosticpeol 2 Load S
to theeetonensotmsuihabl erHole gerer atinddarti RBLY ©lIrBawback
ho&géé}‘%ﬂgghtﬁéétééggégdtggi;(ngwly. Testing of the operation
of snag cylinders is further so dangerous to the crane and the
surrounding area that it is usually not carried out. The correct
functioning of these snag cylinders is therefore often
theoretical.

Yet another solution which has been attempted relates to
the use of electronic levellers (inclinometers) for the purpose
of measuring the inclination of a load. Such levelling
instruments are however also slow, and therefore not suitable
for generating a timely signal with which tilting of the load
can be prevented.

The present invention has for its object to develop the
known method such that possible damage can be reduced
considerably by more rapidly predicting an imminent malfunction.

The quicker the crane is alerted to a dangerous situation, the
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can be prevented. The present invention has for its

obj ect to develop the known nethod such that possible
wdaomgesoan be reduced consi derably by nore rapCuiNg2008/000212

predi cting an i mm nent nmal fglncti on. The qui cker the

crane is alerted to a dangerous situation, thequicker

t he crane can discontinue the hoisting or |owering

QUiFRFETERE, CARE S e 5l (At ge 0 deIR $10 e MetHod-owering
moAGEMI N9, 4 @Hhe dw el it &haracterized for this

purpose in that the cabl e sheaves are each connected
t 0 THeemebdaddf accprdbhgnge dheutinaehtibrobs athasd st emimed for

the position.of the load.is nonitored b etectin
e GHPBRE o At OF SeDrEattonres oy pEcRahPEhtlad o the
load Byprabli@wknggt BBoSheavesri 2opt ¥0ta @i s iddd ties G ion of
w Il no [onger cone into contact with the sheave at. a
thejangeriduscahfPEcfiRY ArleChé nget RILISTBNE RPYeMangIod aF Least

onﬁt he tq&et g 13heave) e gczggJ 130 i$Reave A dyus dBI vot or

ess likely to be dama by thistilting. Because
tilducheacpbyetvihgl aro tlidrtigerg comeereib wwhtaotcwith the sheave

[ diately the.load.is,i f i ' d
st eRaR Rt SRR ek b a i e PR STOL T LR o2 e
tiMEMYy Ghictkicy.. Bporeasud Bgcbhe bibtings chuNel&s MiNgly to

sheaves, the crane can in fact begin to function in
be geamapshdy Wi thilEslenent . The crane can hereby

St QR N QR NG O, HOWRY 119 (IDMETRN L, UG AN 11
qui ckly than is p ss‘f bﬁole Wi th the 1 ndicators currentolcyCur
immetigarednalthesépaduth &s dietgot iodgbaheninbe] amxeédiand begins

oi.sti | oad of the rel evant hoi st has been reache
to JAR L e Bl SRR i TS
med U 0ITAL i HeO tARASWE dfhenkenel-i fatEophodivéde twaderdh® can in
invention further relates to a hoisting frame suitable
faqtoP YT G i Ahi R et stk oWk ehit i o ridt . hartetrpt - The

cradftBn 1'?41:9'&3 %gcﬁblrp;@getffbiasctiq‘ﬁgagrbi&/@é(ri&&%r\;eﬁ%%taﬁluch more

east two nutu
quickly than is possible with the indicators currently in general

use, such as detecting when the maximum hoisting load of the
relevant hoilst has been reached or the use of a slowly responding
levelling instrument in order to measure the inclination of the
load.

The invention further relates to a hoisting frame suitable
for performing this method. A conventional hoisting frame, also
referred to as head block, comprises at least two mutually
parallel cable sheaves, each placed close to one of the mutually
opposite ends of the frame and rotatable about a horizontal axis,
for connecting the hoisting frame to hoisting cables of a crane.

According to a first aspect of the invention, a hoisting
frame of this type is provided which is distinguished from the
known frame in that each cable sheave is mounted on the frame

for pivoting about a horizontal axis running perpendicularly of
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paral | el cabl e sheaves, each placed close to one of
the nutual ly opposite ends of the frame and rotatable
wahosto4s0980r i zontal axis, for connecting the heCSINL2¢8/000212
frame to hoisting cables of @ crane. According to a
first aspect of the invention, a hoisting frane of .
IS, pbrovided which is dis U|shed fromthe
Lt et BE AR I B REalR e PEeSRBn ot SoTasH ed Brpivoting

motdmeerf ane dzath piakatd rwu@d}wtata;dtorl@rgﬁs axis running
per ndlcularly ofits rotation axis, and neans are

pr 96 deétrecteany £t Rt |W9ﬁﬁﬁe@1tg@em a warning
sidgriﬂl' eheheane aboutidy zsl%tg_m Tﬁgv@ﬁgﬁ(ﬁt LO0 ?na?' S rmined

adapted to generate a war I ng signal
lingfet gaded - P eornegnapheneat excbedsecantibt @r mt@@dthe Mdisting
rane ch|n|st can brake and/or stop
or H s B R S B b Enel e P g, which
camafay ngmsjagnw bél\ﬁhpﬂldlﬂn doraddistiance be optical or
audltlv In addition or instead, the detection neans
canhad gbhh%t%l?éF@éﬂgnté}e geferit Pormeana ceonbe slonnected

foﬁ%ﬁ?ﬁﬂ%eﬂé&%ﬁ&@%o e B ane s6aR LNep iespead i Ny crane

fully automatic manner to an i nent undesire
canrgveare e spongosint |foxilozf auientzdiist imgprfarans & imminent

uct I si,mpl e, ust a reliabl e enbodi nent is
umsebt ai r#égl%ﬁheéln é’rdé)toesét édljfélq‘ S S % dprage -
sheawe roenpiriage yats ihgass, m&&n%@u dargad idhdR8ment is

vi.cinjty of the sheave on a part of the frane.
Obtﬁi‘cl&?rddW%@ Oélsla@@ﬁ%ffw gecihngehi fotheave comprlse

at NQIat %%éf%%%%on &Q%nﬁ%%WE Yihe %ﬁc?%qwglgg'%%%h ave on

each cabl e sheave is mounted on the r p|vo
a paFdutcfa ther ifzemeal axi s running perpendicul arly of |ts

rota | and neans_are t f.or biasing each
cabl eogﬁég %Po a°VertcarPpo g f e PSR iy fghoisting

frameans pheviendwi hey/sheavesdtich baskdemaysa et Reple sheave
cabI%§ and sheaves are unl oaded (for instance when the
& BB TG SpF&cE®) TorTPORGNET abieeits edpa dizontal axis

run%ﬁh%a%%gp%hﬁgéhh%@l%o%&dits rotation axis, and means are
present for biasing each cable sheave to a vertical position.
These biasing means prevent the sheaves tilt sideways when the
cables and sheaves are unloaded (for instance when the load is
being placed). Tilting of the sheave in unloaded situation could
result in a cell in damage to the immediate surrounding area.
The biasing means must be adapted such that in the unloaded
situation the sheave does not pivot due to swinging movements
of the hoisting cable, but that the sheave does pivot during
tilting of the load during the hoisting and lowering movement.
A structurally simple and robust embodiment is obtained
here when the biasing means for each cable éheave comprise at
least one spring arranged between the sheave and a part of the

frame.
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result in a cell in danage to the inmediate

surroundi ng area. The bi asi ng neans nust be adapted
weuedy/ub@8 i n the unl oaded situation the sheaveCcuoa008/000212

not pivot due to swinging noyements of the hoisting

cable but that the sheave does pivot during tilting

he |.oad r|n e hoistin | operi ng novene
2 ARt Gan LT o S 2e T BNEOAE Bt Cpane UL which
th@baﬁmxmedd&edﬁmrm&mo@l Srh NGk r@@f‘ﬁof@éd eaghckabl €rane

sheave conprise at |east one spri arranged bet ween
CO@Y@P%#R%ﬂA#XuﬁP@P%%ﬁ$Scﬁnt¢E¢¥Q%. r¢m%al$¥ leppt one arm

C [ t bo
B i R e
hoz&hwmanamhﬂd;pncwnpchseempnla@s|qﬁnldasﬂnewoahoiea$mg cables
e armc ected to_the t fr close t
un S SRS TS e oET ol S I ST Redaied in
andl @&%dtc\!@t Wlﬁéalﬁlg Srabl@s wh)i Ghi extrenids Wiovnwabd eblBording
the arm and which can be hauled in and payed out by

to fbgnknvenal o e, t ki ehd Heiuad h@e@aﬂl@ssa@é@?em@aﬂmlstmg
fr ﬁ@ éy g%éfgbéﬁegggégned round the cabl e sheaves of a
g

oistin rane as descri bed above. The crane can be
furTh@rcxﬂmwwmmm v t fuatisystemtodedont tiol i sigstére for

n mhlch cont rol sten1|s connect ed
copbrSH T T T o e R T bR S e €6 s
col@éStedgr §F adBgndNer SO ¥ Dhg SyStEme | Se P&t £63Dh¥ans of the
adapted here to brake and/or to stop the hoistin

hohpbhagi Srtthent o - Aot et | Bhs rrsanss |Hﬂ6¢%%¥%b¥§ha%g§i@ted here
tolb ?(tergﬂg/gi ttd']gtggbl{}?e %IB?L%\E(?L %e&ﬁgnbgﬁ%ﬂé}gtfl%\%{@tectlon

per ns a pivoting novenent nvention is
me@ﬁ@Clm@ﬁ@mt©ntmme Pdasl saof @meexﬁnpme cmhbeesneaves of the

ho ference is made to the acco i n awi ng, in
LT O ot PES pOR R R crBnBr LR A P Hear bt od wi t h

r ef e @nes SHITRIALS h@ﬁr&aﬁﬁdﬂéﬂedlgg tBOMd 4% MIFCHh example,
wh;%gg@ﬁﬁ%iﬂiﬂiﬁ?igakggeségﬁjii%ﬁc%&mgﬂggﬂlfg&gagig, in which
corresponding components are designated with reference numerals
increased by 100, and in which:

Fig. 1 is a schematic side view of a conventional hoisting
frame (head block) with a spreader suspended therefrom which
becomes jammed in a cell,

Fig. 1A is a detail view according to arrow A in fig. 1,
which shows the fixed connection of the housing of the cable
sheave to the hoisting frame,

Fig. 2 is a schematic side view of the hoisting frame
according to the invention and a spreader suspended therefrom
in horizontal position, just before reaching an obstacle in the
cell,

Fig. 2A is a detail view according to arrow A in fig. 2,
which shows the pivotal mounting of the housing of the cable

sheave on the hoisting frame in the vertical rest position,
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frame (head bl ock) with a spreader suspended therefrom

whi ch becones jammed in a cell, Fig. 1Ais a detail
woizew/asoerding to arrow Ain fig. 1, which shOWNL2608/000212

fixed connection of the housjng of the cable sheave to

the hoisting frame, Fig. 2 is a schematic side view of

the_hoi sti.ng frame according.to the invention_and a . _

sprPtﬂsJa%I‘efSI Sispehdey ?ﬂ%?%??%’grﬂrhg HOY G dritel 1pB8Ei themoisting

framstabed & end eashing. an, opsgacle in the cell, Fig. 2A
is a detail view according to arrow Ain fig. 2, .
whi BH9 shthwst § e ¢ vt bl VIR G err d¥ng Heo hotsdndd ofn thieg. 3,

whf@ﬁ'§héﬁ§ayﬁécﬁhég€ f9$§£ﬂ{¥h rggm%ﬂg ﬁg&sfﬁétéfa%?e cable
rest position,Fig. Yis @ vie correspondingwih fig-
shdavé drhéhlkohstishgnbr Anenacoordiengitvetikidgor2tilaad gdgition.
3A s a.detail view according.tgo arrow Ain fig. 3,
whi S0 SHoRROF Re® 1 BLE BT PG b NBhEHBtsh g BFad Hetock,
frembliel sheavep s dde hoi stingodhda® b hdenpi ¥Pt &y ing
tilted position. Fig. 1 shows a conventional hoisting
elementes 1 16 the s Yideramplenpivns ciP -aThpr gatkezder i2sshown here
. ded - S i | [ S
e R e T R 2 PO T gy 4 P I arms
4 jengtécadiestabl @éalahy conpitilses aidentzxal thodynd ¢h each
ich arns 4 are received slidably on either sjde. At ,
TGO ST ST o 4 rer oo igerbt wecks 3 whicn
casGertpldedd \Mo&tnéro‘éié%tanyéi ei §aBCRPIRHErI MN&OT ¥Swn here) .
castings of a container (not shown here) . Hoisting

f r RSN grigRikidd 1@ egevidegorhopestouberhehbls altdr ends

. a 6 e r { € :
Wl%%ﬁi@o?%gﬂégﬁﬁééﬁeg%éﬁc ERéaﬁ%gh s]ﬂ%%vtzakg © %g%dlttsg horizontal
aximpUntedch wad lloabenygecofl slHEave meagitregl &8n, a Wiuvehingsor sheave

ted istin rame as shown in fig. IA , _
ca%ﬁ?n@dw?’gﬁﬁgll%a%ﬂgggsgeo% V1Y RS la2Rof 8PT RGN fi9.
1acapteifld QARndMddrnmiizgh chehstivegefr agr 1sis suspendedapie

froma crane o .
9L, 9R, with which hoisting frame 1 is suspended from a crane

(not shown).

Using this crane the hoisting frame 1 having spreader 2 and
optionally one or more containers thereon can be lowered into
a cell 11 of a ship and hoisted therefrom again. Cell 11 is herein
provided with cell guides 12, 13 on either side. In the shown
example an obstacle 14 is situated in cell 11 at the position
of the right-hand cell guide. The right-hand side of spreader
2 hereby cannot move any further upward, so that the load starts
to hang askew and possibly becomes completely jammed.

As a result the right-hand hoisting cable 9R is very heavily
loaded, while the left-hand hoisting cable 9L slackens. The
right-hand hoisting cable 9R here leaves sheave 6R at an angle
. and bends locally, this entailing the risk of breakage. Sheave
6R can also be damaged, while the associated sheave casing 8 is

additionally loaded and hoisting frame 1 is exposed to a great



(not shown) . Using this crane the hoisting franme 1
havi ng spreader 2 and optionally one or nore
woanausmss t hereon can be |owered into a cel |l p@t/NoR008/000212
ship and hoisted therefromagain. Cell 11 is herein
provided with cell guides 12, 13 on either side. In
b tge shown exanp| e obstacle 14 is situated in, cel
SRR RHESHosi HHT 0f  t FHREGIYHE -hatitl ERTY A ety Tieaded on
thé'ﬁft%h’&l%@nélgfd@f wPEgadesn 2 herebyagrapet move any
further upward, so that the load starts to hang askew
and p3s dsINs SEEURSS @gRpeeietybibated: tAstathesutelination
co b ri - d i St . LS Vv avily .
o 00 hAGATRE B8 P P RER BTC e SE G Yerame 1
pos$ Hokendeond reoird ightg Marahehdi.sthegheabkeéngRgbereof eave€scrane
. ave 6R at. an angle and bends locally, this |,
Wliﬂﬁ&?ﬁ%% The M E%&Ppﬁ:éeﬂgﬁﬁeifhgh%@ae61@6%%135OS%%S what
isdkaWdin hidgqthe assocdal efbsheava, £a8) N &hs com
~ad itjoné%?y | oaded and hoisting frame 1 is expoég% %%?tely
Jampmed et bierrli agl - honeht Camr oraly yoeo sirkaaiesd 2ustnygesyecial
Vi I 0 e r] - | d 1th_.a chance
R A Lo Ghatharad o ha
the inclination is not nmeasured, so that no active
control of the crane is possible fromhoisting frane 1
The hoi sting gear of the crane will hereby only be
st opped when the crane nachi ni st sees what is
happening. And if the | oad does actually becone
conpletely janmed in the cell, it can only be rel eased
usi ng special additional cranes. The damage is then
enormous. Fig. 2 shows hoisting frame 101 according to
the invention, which is provided with cable sheaves
106L, 106R which are each pivotable about a horizontal
axis 115 lying perpendicularly of their respective
rotation axis 107. Means 116 are present for biasing
the two cabl e sheaves 106L, 106R to a vertica
position. In the shown exanpl e these biasing neans 116
conprise a set of springs 118 arranged between each
sheave 106L, 106R and a part
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of hoisting frame 101. In particular, each spring 118

is arranged around a pin 119 which protrudes through a
we@ak®/01208 connect ed to sheave casing 108 and aRCEUNLR2@I81000212

wal | part 121 of hoisting frame 101 (fig. 2A) . Spring

118 is encl osed between a ring 122 resting agai nst

wal | part 121 and, a nut 123 npunted on_the end of pin

119" l@\ﬁ SBRESVEC LRSI IY T1e8Sper  GreROBA IV ¢ hge invention,

whﬂ@¥eﬂ¥@ﬁxﬂggﬂki%ﬁﬁ% %%%l%eEﬁEéVgstQOgﬁ'sﬁbﬁﬁ &ﬁ@gﬁ are each
101, spring 118 will be conpressed (f i g.

plwﬁﬂ@%@lk@outeﬂ drededongnd haiei hléxbyina H’@Jsmlthingularly of
théf’f Cf’esggﬂ%li g Ve C gil.lnc% 108. 1I'HE7Se % nsn%]G ang%ég%leﬁseonrt for

Spring fus® pr évent S%Hbe sné

bidegignihrgtivo c@NEe ishddvesunbeadeto 6Rk tiuati eeray@al ®ddieion.
SMAngIn of hoisting cables 109L, 109R. _Means 117 are

In Ji% SHee M= a4 dD6SE RG2S PPVBERRG hbleRBRPTbFe cctet of
spﬁ%ﬁ&éfﬁﬂgﬁﬁﬂ%éHgﬂd bg¥wge%b@HEh'Eﬁe§§bslé%§ ThER€and a part

detection nmeans 117 conprise for each cabl & sheave
of il@@@tlll%ﬁram%dr{}ébr Iﬁrpaswultmmem&lchprsn@rlrl&wgechnnanged

nit 0 f_hoi.stin rar
arc%mt he s om%lée;kgﬁl% sg]eontsrod?oﬁlelsz4tq'|l TPUSY ot acr?goak? uprcfod}ﬂeCted
to vﬂiéamrdaéﬁig amB candcdrs wbiyyokea IR ot t1el of hoisting
underS|de of the pivotabl e sheave casing 108. This

framssidit 194 Gerfdr at 8974 Hal AP ngSsPERaPSRfichcBrRaN 120ring 122

redOMES R0 £ Avay hbe dategt ﬁgtpfﬂ@th@ﬁnf@&e&?n&he end
of cable sheave 10 106R t hus exceeds a determ ned

of |Him ﬂlﬁaIWbenS®h%@Ve]9aang HoBepest ocownecedofong movement

' . r contr ten1o he crane ,

oo PRSI SR ROl B BB oL LS SE RS £ wana

be hoingttergpsdd am®i d01351 ast,S danvdied 4 Ne, Fézgtelsdesdn,o%nd herein
hoisting frame 101 according to the invention in the

exgHmd LFTeatton fé’s“t%@“c%?ﬁ?é’rﬁ FeRanonbY &t iThe & lahés&ngﬁneans
114 ik s]prlrgﬁlselﬂ st hedoad hasshecormed

&n,
right-ha i de ag alnst obstacle 14 in the cell durlng
beC_fﬂ(ﬂ@tHQ‘@O Teel éadth@r@laﬂasiﬁdstsartt@ttl@rhalmg askeve aavdinging

of Vﬂcl sﬁ%gs @Aky1§§cf(frﬁ., 109R.

Means 117 are also present for detecting a pivoting movement
of each cable sheave 106L, 106R about its axis 115. These
detection means 117 comprise for each cable sheave 106L, 106R
a sensor or switch 124 which is arranged in the vicinity thereof
on a part of hoisting frame 101. In the shown example sensor 124
is attached to upright wall part 121 and co-acts with yoke 120
on the underside of the pivotable sheave casing 108. This sensor
124 generates a warning signal when yoke 120 moves too far away
and the detected pivoting movement of cable sheave 106L, 106R
thus exceeds a determined limit value. Sensor 124 is moreover
connected for signal generation to a control system of the crane
so that the crane machinist can immediately see when hoisting

frame 101 starts to incline.
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conpletely jammed. As a result of the nore structura
nodi fi cation of the hoisting frame according to the
wOonv®rusos, the consequences are however consi B#eTain2408/000212
| ess serious. As a result of,the pivotable suspension
of cabl e sheaves 106L, 106R Qhe posi tion of right-hand
cahl e sheaye 106R can be adjusted to the novenent. The
ri g@hqhgnE%ﬁHFsPPhﬁt%%%lfefaﬂﬁaéoﬁeﬁésyrééé@ hetthedywention
in sheavrdd6R ala @ibang &haRG SR W il dndwoth dend dpcaldwe 1 in
. either, so that there is little chance of breakage.
figNorl wiHarecglse sheaveadbRs i beedhe hampedged.the right-hand
: it t j.sting.ge of e,crane will, be
i Gl BB S e aBe e Loy TN s iy e Load
hersi grlads dtherts |Hd noprof dediest iangl fwridime ddllsidihe become
right-hand hoi sting cable 109R is hereby | oaded | ess
co A tjr%{?{“‘?ci- a“gcﬁ SGHY T i R P 5S gityetural

mociusipandeasch cablieSheawesnblsrBRe JhE-LQ8MH M ShRAVG vention,

casing 108 is also small; as is the bending nonent in
thehsiargaupenean a0 haavd conald gl wnl4sre serious.
rt 9{3 'ah Cgt?’l'igeo fthseDr %_%% b%Loe2 duk lnss%ocr?nosf dcearbg.]bel ysheaves
lighter than inthe case of a spreader wthrigidly
10 afguntleR cakl poshiedwveasoflri 6 -Abhlotghl & hehdnveto dM can be
above on the basis of one embodi nent, it

i s elucidated
2d 15 e B it THALE 1 TS Caftbie NI P 4 TF iy Ay, TO9R
heddby AJHRROIHRIE sha20BVI §8HC2PLHEIaMEYS, And so will not
connecting the cable sheaves novably to the hoisting

bend dealiecbtBsFnge éans bhere Hes déttéd chaneanst dareakage.
NoralmﬁQleeCa%ﬁbeOdéhe%xyeterlyOéﬂ fifierent Ly, wl aoauetd.departl ng
fromthe scope 0o he appended claims. Cainms 1 .
MetThod dbidr ioont tbé lHaigs tal fpigekirngf othd @weinangi Mesetopped
of a.load, which is suspended from a hoisting o
Hmmﬁ%@ﬁ&ﬁ%gﬁiB?Cﬁuéﬁaﬂ%n% ns™Brdae treYsP Lol Aoihe itid ting
of Gables dd atnek round gabl.e gheavssy o the dPadipie 109R is
conprising of nmonitoring the position of
hereby loaded less heavily than in a hoisting frame with rigidly
suspended cable sheaves 6L, 6R. The load on sheave casing 108
is also small, as is the bending moment in hoisting frame 101.
Finally, the load on the right-hand side of spreader 102 is also
considerably lighter than in the case of a spreader with rigidly
mounted cable sheaves 6L, 6R.

Although the invention is elucidated above on the basis of
one embodiment, it will be apparent that this can be varied in
many ways. It is thus possible to envisage other ways of
connecting the cable sheaves movably to the hoisting frame. The
biasing means and the detection means can also be embodied very

differently without departing from the scope of the appended

claims.
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the | oad and braking and/or stopping the hoisting

mechani sm upon detection of an undesirable position,
wohemaasmgi zed in that the cable sheaves are efRCi/NL2008/000212

connected to the | oad for p%yoting about a hori zont al

axis, and the position of the |load is nonitored by

detecting a pivoting novenent of at |east one of the
Cladmf e sheaves . 2 . Hoisting frame, conprising at

| east two nutually parallel cable sheaves, each pl aced

close to one of the mutually opposite ends of the

f r dne Merkhadbtfatrabbetabolting Aordozentiad @xilnwdwing movement

connect i he hoisting frame tp hoistin ables of. a
2§ b Fe iR FER B iahe it T ¥ & cxane
by i eb Ot eedsaneed ofoiptiald ngasihoutt ar hodd zondal cable

axi s running perpendicularly of its rotation axis, and
shefZfs At &1pt r fE RIS f APIVREIRY idVFeRaHl tgon of
thea6Rdcahl & she; '@?’(ja_aﬁgg%‘i: S Sp @ § 1 ho_'i"@'t%kbnfge%ﬁ%sm upon

as clainmed in claim characterized in that the

detgattaican of Anansdas braldbp e ittd qyenchareckerirzeidngn that the
i gnal when _the detected pivoting,novenent exceeds. a
T BTG P Eooh (e e G od (st SP g R ARt ACt 01 o b doout
a hiotriGlcaitnl2 aelis3 anehaiagieyiizieth iof that 1bhe detreoiittdred by
nmeans are connected for signal generation to a contrq
defs%i"sttlé}ﬁ A Rhe haghdrosemendoiad fsaie e Ghiths Gaple
sheaWeOf the clainms 2-4, characterized in that the
detection neans for each cable sheave conprise at
| eakt Hovies Siers of rame argadb s e ali ciedsly ofo tthetually
sheave qn-.a rt_of the frame. 6 Hoi sting fra
P SRR a a8 (S aar e har gl Tol ot Te mutually

opshEiave endeash ylacedmelpserboagnplefaider a horizontal axis,
mut ual | yopposite ends, of the frame and rotatabl e about

fo%lcﬁéllrﬁ%ﬁ‘tngl thQi Rolgtoing fRREeE: Fﬂghcffl‘l%t%? é%qkﬂgfsf Pang crane,
chd:a Qi SiidW iGARKaS BfcR Sdne sHdragtenbagdeinohhdte frame

each cabl e sheave is nounted on the frane
for pivoting about a horizontal axis running perpendicularly of

its rotation axis, and means are present for detecting a pivoting
movement of each cable sheave about its axis.

3. Hoisting frame as claimed in claim 2, characterized in
that the detection means are adapted to generate a warning signal
when the detected pivoting movement exceeds a determined limit
value.

4. Hoisting frame as claimed in claim 2 or 3, characterized
in that the detection means are connected for signal generation
to a control system of the crane.

5. Hoisting frame as claimed in any of the claims 2-4,
characterized in that the detection means for each cable sheave
comprise at least one sensor arranged in the vicinity of the
sheave on a part of the frame.

6. Hoisting frame, comprising at least two mutually

parallel cable sheaves, each placed close to one of the mutually
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for pivoting about a horizontal axis running
perpendicularly of its rotation axis, and neans are
wonre®®asogor bi asi ng each cabl e sheave to a vepCToak008/000212
position. 7 . Hoisting fraqF as clainmed in claimé6 |,
characterized in that the bl%sing means for each cabl e
sheave conprise at | east one spring arranged between

oPpfe tsheRdE @hdhg barte 61 FetaFaRes aPouicrdiferizontal axis,

forcQHHEE§E@gga€h@ﬁﬂhgﬂﬁiﬂf@ggmea{olﬁgfgti cAbfes of a crane,
connected to the upright franme close to the top side,

chagag teridest iimg thethemils makhiec sheavpsr iisesountedast theo frame

hoi.sting cabl es whi ch _extend_downward.fraomthe arm.an
Eor, Rt &R "CAR BRORBA QU T G IpAJe DL BYS MR FaLLy of
itsdi-ovatiwhi eRiBOI shi ngLables presthai ned Woushd keach cable

cabl e sheaves of a hoisting frame as clained in any of
shegfye daidrerextical Pagdddéras clainmed in claim8 |

char agigrdzed; By aesyst em{pLaconteolih ng, iR ARiddined in
mechani sm whi ch control systemis connected for
thadi el bieséingi ngans fhe detlectilohe ndmgveofcanmrise at least

hoi sting frame. .10., Crane .as c¢lained in_claim9.,

one RRT AP IR DRETCEhe oo S Pa” AdapidiF dFame-
br ake axreeor donstiop dherheiggtiigiy mehai sm wherstd the arm
detection neans indicate that at |east one of the

corggis] ek Heavde ot thdizstisn ¢ assd pertoripp #ide, and a
hoﬂgﬁﬂﬂd'%%c%%ﬁﬁgﬁp&hich comprises at least two hoisting cables

which extend downward from the arm and which can be hauled in
and payed out by means of a drive, which hoisting cables are
trained round the cable sheaves of a hoisting frame as claimed
in any of the claims 2-7.

9. Crane as claimed in claim 8, characterized by a system
for controlling the hoisting mechanism, which control system is
connected for signal receiving to the detection means of the
hoisting frame.

10. Crane as claimed in claim 9, characterized in that the
control system is adapted to brake and/or to stop the hoisting
mechanism when the detection means indicate that at least one
of the cable sheaves of the hoisting frame performs a pivoting

movement.



