WO 03/104132 PCT/ EP03/ 06032 HOA STI NG FRAVE AND METHOD FOR I TS USE The
invention relates to a hoisting frame, provided wth nmeans arranged on the
upper si dwofoanogsennecting thereof to at |east two hoi sti RgTERDSe®32
suspended at a nutual distance in longitudinal direction of the 5 hoisting
frame and neans arranged on the underside for picking up at |east one
secondary hoisting franme. Such a hoisting frane is generally known and is

applied particular .t g&g%e i fﬁép i ner r a ship to a quay or
vice versa. 10 Inc?é§§%ﬂﬁ?yﬁ té#bg%%an sqgﬁg:ﬁggﬁgﬁ%ade on the capacity
of hoisting frames for use in the transfer of containers. The use of
containers in_transport . does

fter all_continhue to incre . ile the
price which C¢af hBYEE éanfSF??%gst %n%g%ﬁ%sF%n?e %ﬁ?%%ﬂ%aﬁgﬁﬁgﬁ a 15
result ofyithemgreat aceanetit banthdheppeanspds tfaf comtediiers nust therefore

be carriEgegg%ga%8:%£kgggggl%HPS§8$%§§%$Iggb \ igﬁgﬂééﬁ%dq¥§gpead inthis

respect contal ners, since a ship |lying at
quaysi depissuMer yiexpansi ya. 1Pagstbiinal esifert 26h iorigasi ng the transfer

speed are therefore continuall bei ng sought., One probl em e is that
cont aPnelCdfrpBY LFaMFedBd 'Waaﬁﬁc?ﬁﬁﬁg%%gnga}%ﬁw?néﬁﬁ%ﬁﬁ% E{ght and in

wi dth. Thecking upvatvedakt baesseognandy | lowest gy cOrdes nefwclowt of and
into the hold.of the shtg and inl 25 di spl acin th‘fqggainers fromthe
ship to PRESEHRY ARAMCyiceIGBPEA L KelRFEP 78Nt i 1% i ncrease. It has

t her ef or gaglkieadyrbeenopr epasedetoipy ckonipa neps ufabmty sfigdnt ai ners in
one novenent. Applicant has hinself already proposed a hoisting frane with
whi ch twd 882¥ohtai’nEFsVplFd8ed adjacently in longitudinal direction, i.e.
wi t hiphei r endnsuehaceglyuyuabtyrabansndyg, acarbdng prakedonupgtan one
moverrent and the di.sfance, het yeen Lhe, GNE! RVATI QN QORY: WD B/ 104132

containers. The use of containers in transport does
after all continue to increase, while the price which
can be asked for the transport is relatively low as a

15 result of the great competition. The transport of
containers must therefore be carried out as efficiently
as possible. An important overhead in this respect is
the loading and unloading of containers, since a ship
lying at quayside is very expensive. Possibilities for

20 increasing the transfer speed are therefore continually
being sought. One problem here is that container ships
are becoming increasingly larger, both in height and in
width. The time involved in hoisting and lowering
containers out of and into the hold of the ship and in

25 displacing the containers from the ship to the quay and
vice versa therefore continues to increase.

It has therefore already been proposed to pick up a
plurality of containers in one movement. Applicant has
himself already proposed a hoisting frame with which two

30 containers placed adjacently in longitudinal direction,
i.e. with their end surfaces mutually abutting, can be

picked up in one movement and the distance between the
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2 containers can optionally be adjusted during the trajectory, as
described in W-A-97/39973. In addition, it is also already known to pick
up in orwomBaerent two containers nutually abutting on tREeTEPIZON®3ISI de.
Use is made for this purpose of a hoisting franme fromwhich are suspended
two nutual ly adj acent sub-franes i ch can each pick up a container. This
known hoi sting franme, which is described in WO A- 01/98195, conprises two

| ongi tudi nal beans which are cqnnect. t. thei.r by two cross beans,
from whi AP FRHE ST a?%%lod}a]lgte%gonedef‘r&f%%&ae& @ﬁlgj rggﬁgls% are movably
suspendetlratertdie, nowetentridfed hien SECAREAIABIISting frames, which can

take the form of ventional, haoistin fr .spr rs" .adjustable in
| ongi t udi nal rr%% Eb‘%%!ektjt?rbfn,l se° iasfsn% & 'of" tr o Og{]/ns t\?\ﬁipc%q{gr% lgi spl aceabl e
al ong t hene&rmssciaast g cedntom vdi < hnutthe 1 lgpragaddriicarce $dspended vi a rods
or chains. The, cro beans of the in frane ar agh . ded froma

hoi st?ngf%?%c‘?(l‘%hi (S:Lﬁs%ajss i eca%fre tﬁﬁ &5 Hor cogf- %cﬁ%&%ﬁ%%nw th a pair of
hoi sti ngreabd esrorh Wit derate compeansst ewd outasimetadiealerduspendi ng of the
hoisting frape as a, result of an uneven |o far. ins e due to a
differ en%‘ébl'g%t‘rﬁees v%l?]g%f " tHE V%lch{I fed %gjﬁtfﬁr?éarrg, tﬁeq;sch hoi sting bl ock
i s displ peeab! ol in@ntwvaise 5 ch riectdesrmElbeny irhélCcfoss beam under t he

i nfluenc hydrauljic cylinder or_ the | ke._ This .kpo hoi sting frane
has the §}g§\%§%% t AP HEES dﬁ%ﬁ?%lstut 1o er?un}s%] @é@e}/ggﬁ vely large in
t ransyer géngécesd i on tine Dr derdd doenabl esuspdrding Fr@0 vWidtdh t he spreaders

t hereunder in stable manner. Th di.nensi.ons J r Ver irection are in
any casetlfaf YRrLtHARS t Host® BIE Y Y lesscclé1 aﬁ%eﬁesg%srsep@a? g)rl.y It is
t her ef or euspéngpessi bbe whé mddmserkinown thei stdavpdammiroitsdigiock up a single

ggm Z: zg%gg\fg%gat&fc&gocp%r?i e itshenofor?fnS osf_i tcuoar{\zeeqi‘éi%rltarle htocﬁ%tli }ﬁer of

frames or "spreaders" adjustable in longitudinal

15 direction, use is made of trolleys which are
displaceable along the cross beams and from which the
spreaders are suspended via rods or chains. The cross
beams of the main frame are each suspended from a
hoisting block which has two cable pulleys for co-action

20 with a pair of hoisting cables. In order to compensate
for asymmetrical suspending of the hoisting frame as a
result of an uneven load, for instance due to a
difference in the weight of the two lifted containers,
each hoisting block is displaceable in transverse

25 direction along the cross beam under the influence of a
hydraulic cylinder or the like.

This known hoisting frame has the drawback that the
dimensions thereof must be relatively large in
transverse direction in order to enable suspending of

30 both the spreaders thereunder in stable manner. The
dimensions in transverse direction are in any case
larger than those of a single container or spreader. It
is therefore not possible with this known hoisting frame
to pick up a single container when this container is not

35 situated in the top layer of containers on a ship. In



WO 03/104132 PCT/ EP03/06032 3 that case the hoisting frane nust be
uncoupled fromthe hoisting blocks and be replaced by a conventi onal
singl e swoeaderi3xhi ch can be carried downward between tweCIEROX6606%
contai ners. The sanme change is required when 5 the nunber of containers
adj acently of each other in a layersis uneven and a single container is
thus finally Ileft standing. Exchanging the hoisting frane and a standard
spreader [ gauiLes A UIDEL: Ofq eXldf PAAUOUco LR RaR! of the

ti me-saving achieved by pic |%g up the containers two at atine is

| ost. | nhatldtingnhledies hoidthagrdplared dkes pnven: inged Spage ewhen
tenporari| £, use i ch ce. i égpé[ nsi ve on the ua
inthe vi %(%??(g’ro‘?'}%t%g %%m%n%aflp%reg%e&o eed(gfre b}rnlc © |§C(‘:A§)Iarge r oads tg t%e
crane, whtebkbeottobmraihave. feeh d8naediausd foradvd neiddmhesf a singl e

Fram>  Wie DAL aihack B AT b R oty s B a0, g™
hoi sti nglafecons aimeven cutd of $ireg bl abrdfaimeshisp thwserfdinaldy a result of

the fricti b en t 0 i r . 1 i he cont ai ners
varying {L/%]r??i %g%rﬁ%%%lér%}%gae&%ﬁggﬁﬁ }filﬂlﬁdgglﬁé{éf %glgrieta the hoisting
frame w stastard $preadery oequisfesontroiben wf texd nroroperedsensne of t he

cont ai ners_can _eve co | angred in J iy . isting frame
is 25 pu‘f'ﬁ%ﬁ&(}%tao&%iﬁgﬁ%}h‘% andéjt%{ejvlh&oqss |nl%%cea I s%!\j\ﬁ]{l%%bg@orre caught
in the pthéeysntBevawsetwhentransimhiich Ldsul Sn mddid ilegi,sttheg cabl es does
not come_to_an iEn"re' op. | f..S 0 | - still has
a deter rrllCl Cﬁ%%lgbrrl%kl %%Ig%?és%%%e@p t‘ﬂeeégq?ééfﬁsg%c eaﬁ%% nsé%;ir ﬁ%?% trﬁlei%loi sting
Lr anme vm'bmhtthe cont ainerls seaebyis ooms awl jeapesdct itigatont idehoi sting frame
as to be _released fr t 1,5t ! rengl ehind in the
A e e T
discharge roads to the crane, which heretofore have been

15 designed for the width of a single container, must also

be adjusted to the larger width of the hoisting frame.
Another drawback of the known hoisting frame is

that during hoisting of containers out of the hold of a
ship, wherein as a result of the friction between the

20 guides present therein and the containers varying
vertical loads are exerted on the hoisting frame, the
hoisting frame will start to swing out of control. In
the worst case one of the containers can even become
jammed in its guide, whereby the hoisting frame is

25 pulled out of alignment and the hoisting cables will
become caught in the pulleys. Because the crane which
hauls in the hoisting cables does not come to an
immediate stop in the case of such overload, but still
has a determined braking distance, there is the chance

30 that the hoisting frame with the containers hereby
becomes so jammed that the hoisting frame has to be
released from the hoisting blocks and remains behind in
the hold.

The invention therefore has for its object to

35 provide a hoisting frame of the above described type,



35 provide a hoisting frane of the above described type, WO 03/104132

PCT/ EPO3/ 06032 4 wherein these drawbacks do not occur. This is achieved
accor di ngwoe3tia3: nvention in that the frame is adjustablPeETiRPOY/O@BBVEr SE
direction between a retracted position, in which its transverse di nension
is at npbst 5 equal to that of the sgcondary hoisting frame, and an
extended position in which its transverse dinension is |arger than that of

t he secandary. hqi.stin r a the pick-u a .adapted to pick up
a singl e‘“'rhseelc':é/olnndgcrhye eo?isl{a}“ﬁ)grge c%krsa% innor%‘t ﬁ? c%ﬁt'rggggdaéogiE? |lon and 10 to pick
up two miaatdinqadjcaddére isecordany ihoitdeitnghef fxmme s t he ext ended
position, , By .giving t frqrgé n ..adj b rmi.n se direction
such t hagqu‘%ls%e}?\ée gmmt{%ar%ﬁ |s%er§isl%f)gr#akt??lcfl?%itg’%se$alal g%rtt%%?ré%{jhat of a

spr eaderpay i iciant,aiimemhiich iis ssuincalidverdfser dpmecedsinngslstsinegbe cont ai ners
as | as t contain si_ul | ¥, r el in ntai ners can

al so be ecb"}aol\(,:\gcsosgc 3 éj‘r?crt heey Sargréé) ?é[%%zlgﬁtsit\gﬁgd%lr%mt%hegbgpgg | ayer. An

ef f ect i vextoomitd yetsidridrs iac hibdwdd iwiser rees veZ@ef damenisgodi wsded i n

| ongi tudj nal di,rectiqn,, t fra r | ati.ye to each ot her
at Ieas?i‘_’llrr?eﬁ rtahr?sflvécglsag: djl@reg&% gﬁécggl?aﬁrﬁ/eﬁﬁﬁggﬁé ﬁ%ﬁ%'e%‘ﬁéri se a nunber
of pi ck-ithe gbierkentrs ndissty idnet edlagierd tHoe pfickmepr pastisgl®he desired

novenent s can, t hus he achj i si_npl ner...The_haisting frame
herein prefatibiy Hrastd tef\ré %Ig‘\ea%ne%%aﬁrs& %rc %v?ﬁgl}ﬁgnf (rgg?re parts away
fromo0 andb tmiwes direasiv attieral Ithesk amsvitng emeans ryahoiadvagt ageousl y

com 20 Sl S3AL 12 TR AT gt pcamnect S e
each ot hetjuntadjeustdmy itrhe dagrgtehr sof dilvectdonnewchnghaenbér has
a minimal dimension which is smaller than that of a
spreader or container, it is suitable for processing
15 single containers as well as two containers
simultaneously, wherein single containers can also be
processed when they are not positioned in the upper
layer.

An effective construction is achieved when the

20 frame is divided in longitudinal direction, the frame
parts are movable relative to each other at least in
transverse direction and the pick-up means comprise a
number of pick-up elements distributed over the frame
parts. The desired movements can thus be achieved in

25 simple manner.

The hoisting frame herein preferably has
controllable means for moving the frame parts away from
and toward each other. These moving means can
advantageously comprise at least one member of

30 adjustable length which connects the frame parts,
wherein the frame parts can be moved away from or

towards each other by adjusting the length of the

connecting member.



WO 03/104132 PCT/ EP03/ 06032 5 The noving neans further preferably conprise
at | east one actuator co-acting with the at |east one connecting nenber.
The novenwotog/1eas2 her eby be driven. A robust and conpact ®CERSPOYG0BDN i S
obt ai ned when 5 the at |east one connecting nenber is a pivotable arm A
pi voti ng novenent can noreover be drdven and controlled in sinple manner,
and the risk of a pivot becomng ja dis smaller than in the case of a

| i near novenent along a guide. The armis herein advantageously 10
pi vot abl e sub %ﬁ?q"é}‘?‘?s’/ Tb%?%ﬁ; I feﬁlr{]%e% RRefi e 5T e Co%nl%]%e%te %gcl sting-frame. In
thi s manpesst hen€onstiacst ofo-hetghtg wfth hendhaitstliaspstf raame remains 1imted.

In order to reduce the | oa on the frame part the .at ast one pivot abl e
arm can BRRONNE T e:fhceiﬁl“? éﬂ%veni%ntpsar?ao ety B 48

RVitg ﬁvo and the actuator can
be arranged betygenst henaraompsct heomps otct doadss aredinesd whreansnitted via
the shortest possible route. In order to enable proper_.control ,of the
movenent §1€ O?Pt%eea%tbi%?? NP AR Y HIEHSE vt prereratly hadal® 20 | east
two pi vopabdeids movheht aten eashe ooveddydatver east wnme:mslsled at ed
actuator, For a]C%r eci sely determ ned rmalfrrent. at, l.east two actuators are

advant ageBuStIPLorfEeiel t At “PeastSore of Rhet SINoIE8tE arms. 25 An even
di stri buthefe®fid hemd Dbes Oah hen hohstdéawe dff amelireaac hiewetnthen t he

pi votable_arns are, arr ed supstantially.s trically relative to a
transver %%On%e‘—ﬁt?%l(?‘? nnglg? FHE hdi ¢ Hy! f%/davr%n%edb%% arns on opposite

si despof pi herdwistsmgstaapea Bl ¢ Payol Bl ecd i 130 ropplesid eodithect i ons.

Li kewise with, a view to gn Pj%/en distribution of thceciol oe}gesi q}ncd from
product i BATEOHRY der T onsD FH1F PO ded T HAt " each pivbtabl e armis
subst ant pal tye syTEEifd CAtanel Béhyens ol andtondi t udi nal centre |ine of

In order to reduce the loads on the frame part the
at least one pivotable arm can be connected to the frame

15 part via a pivot and the actuator can be arranged
between the arm and the pivot. Loads are thus
transmitted via the shortest possible route.

In order to enable proper control of the movements
of the hoisting frame, this latter preferably has at

20 least two pivotable arms which are each moved by at
least one associated actuator. For a precisely
determined movement at least two actuators are
advantageously connected to at least one of the
pivotable arms.

25 An even distribution of the loads on the hoisting
frame is achieved when the pivotable arms are arranged
substantially symmetrically relative to a transverse
centre line of the hoisting frame, and the arms on
opposite sides of the hoisting frame are pivotable in

30 opposite directions.

Likewise with a view to an even distribution of the
loads and from production considerations, it is
recommended that each pivotable arm is substantially

symmetrical relative to a longitudinal centre line of



WO 03/ 104132 PCT/ EP03/ 06032 6 the hoisting franme. ldentical armparts can
thus be wused. For a stable novenent of the frane parts it is recomended
t hat t he wonnaetiBhg neans are adapted to 5 connect the hecCstEPogodosane to
at least two pairs of hoisting cables suspended at a di stance from each
other in longitudinal direction of the hoisting frame, and are divided in
| ongi tudi nal direction such that each franme part can be connected to at

| east two hoisting cables. 10 The cqnnecting. nea herei n conpri se
cabl e putisey¥1sHAW eﬁ?ﬁ“eﬁ ;%%erg:&ﬁa%cgﬁmag\?%%tsaﬁgglug gscg%ry at least two
cabl e puld®ys placed at a distance fromeach other in |ongitudinal
direction. For a unifaorml oadi ng of the haqistin ans. .tk 15 pick-up
el enent s ar e fteféersis %I%Veed“egrl}bﬁf[aﬁﬁeaﬁrfmes rag:i%ghﬁtugger the cabl e
pul | eys idrdiberedended pasd td@meeft inle reeinst iang tdampeed hoor der to
increase the flexibility of the hqisting fr duri_ng _picki ng up and
setting CWMETF the h%oglqjd?ﬁjs%]r%qcﬂ ﬁrif'eqiesasgdvgr?t g&el%&s )% adj ustable in
transvergg Sl fRetdMLdn dinep@xdendead apasisttiapicd fromdercht othary a space
bet ween the two secondary, hoistin frames.. en e fra p s are

pi vot abl B! rE i W inp e €95 Gt %efr tihr?”?‘r?éls\ﬁqqgﬁetfgfamtehe §i gﬂéng frane,
| oads cagh@l & e 1 redeeth din athi il eartd aaots yalhadéd tpreechs éirgmpar al | el to
each other. In order to allow | oads .to he picked own on an

i rregul dasurdde twrf?%fn%‘yvpta‘? 3 e Furt Oeﬁ‘oﬁﬁ%grng ecrsdg%feg'pi vot abl e
rel ajhvergd @acte@ihes heansvedselareiof ddmprilseneadflet palleysti ng frane.

The hoisting frame can herein be ‘Er vi ded 'tf(]jaatr I% st gg% act uat or
ar r ange PHetSREh F 3 R30h BGF LB e CabiYe “palféys and the frame

part, whgiehysghe pivedysgpolaced at a distance from each other
in longitudinal direction.
For a uniform loading of the hoisting means the
15 pick-up elements are preferably placed substantially
straight under the cable pulleys in the extended
position of the hoisting frame.
In order to increase the flexibility of the
hoisting frame during picking up and setting down of the
20 loads, the frame is advantageously adjustable in
transverse direction in the extended position in order
to vary a space between the two secondary hoisting
frames.
When the frame parts are pivotable relative to each
25 other in the plane of the hoisting frame, loads can also
be picked up which are not placed precisely parallel to
each other.
In order to allow loads to be picked up or set down
on an irregular surface, the frame parts are further
30 preferably pivotable relative to each other transversely
of the plane of the hoisting frame. The hoisting frame
can herein be provided with at least one actuator
arranged between a rotation axis of one of the cable
pulleys and the frame part, whereby the pivoting

35 movement can be effected.



35 novenent can be effected. WO 03/104132 PCT/ EP03/ 06032 7 The frane parts
are further preferably novable relative to each other in |ongitudinal

di recti orwpr3/1ender to all ow picking up of | oads which doPOootEPL/E5032
precisely in one line. 5 The or each secondary hoisting frame is

advant ageously al so adjustable in Iopgitudinal di rection, whereby | oads of
different length, for instance containers in the sizes 20 feet, 30 feet,
40 feet and f can 10 T e_in rther relates to
a method for %gﬁa%§?@?rpﬁﬁpfogﬂ% E%ﬁgﬁeﬁ sPeon 5?% éé%g?l conprises the
st eps Ofreaﬁthemetbngaahhetsérngnfl@mglbm@DmMIngltentnqncﬁn t he foregoing
cl ai ns at irst cation b e | oad aty the first location
when thQIaSFsFPnaagpﬂngngl?%t?%c$%df nh ad% Whentthe hoi sting
frame is pextesdeag, 1ﬁ)ohef1in@ t he h0|st|ng frane mnth the pi cked- up

Ioad( 20 d# dlsgla0|g t he go stln frame.w ra&g {Qe pi cked-up load(s) to
a sec nd | ocat FeFowerFRg“the %%lSF%%% Frale Wth the picked-up
| oad(s) aﬁvbheageeoedylamabl@@3u§ﬁahh@oumll@@gih@dimmh(s) fromthe hoisting

e Btelpet b TR EL AL 15 0y oabah MRl g { ae from
retractedn@@&hbeﬁpnﬂheherﬁlanSEM®nﬂﬁzgshb®sfe@g,f3@uﬁ£ets 4bupl ed on or
eadi [y pbeEi Bna 68 SRPECACT M R FAReT A7 ng %i ngl e cont ai nere 1o
transberring twe igeBhaibersusthertiekatandioi cenyigrisd. for

transferring loads, such as containers, which comprises

the steps of:

a) lowering a hoisting frame according to any of
the foregoing claims at a first location,
15 b) picking up one load at the first location when
the hoisting frame is retracted, or two loads when the
hoisting frame is extended,

lifting the hoisting frame with the picked-up

c)
load(s),
20 d) displacing the hoisting frame with the picked-up
load(s) to a second location,

e) lowering the hoisting frame with the picked-up
load(s) at the second location,

f) uncoupling the load(s) from the hoisting frame,
25 g) lifting the hoisting frame,

h) moving the hoisting frame from its retracted to
its extended position or from its extended to its
retracted position, wherein a secondary hoisting frame
is coupled on or uncoupled, and

30 i) repeating steps (a) to (g).

With such a method it is readily possible to switch
from transferring single containers to transferring two

containers at a time, and vice versa.



WO 03/104132 PCT/ EP03/ 06032 8 The invention will now be elucidated on the
basis of a nunber of enbodinents, wherein reference is made to the
annexed dwewsng13in which: Fig. 1 is a perspective view offCa/Erod/etoBng frane
5 according to a first enbodi ment of the invention in the extended
position, with two secondary hoi sti Qﬁ frames each carrying two containers,
Fig. 2 is a perspective view of the hoisting frane according to fig. 1 in

t he extended position, 10 Fig.. 3 1S .a perspectiv i of__.t:he two
secondary hoﬁ%?ijrfbv??iéjrr%% ke glJf i e Iia:elg?&i%‘tjiesqeao\{]f ?C\g{r?t b\?lsé\% al ong arrow
IV in figf 4 winber hof sémingd fircanes acdorhing teaX eresecond edsediteent of the

invention in_the fully extended posi,tion, wherein a 15 space is |left clear
bet ween J{]‘i}\% %?%zf?#gd%{?‘éjrﬁe%’ Jsrhsvgélncdqe'd therefrom Fig. 4Bis a view

correspondi ngrim it hi f1g.a ddenfpddiel vdhoristw ngf fa dnel stinche rsirer t est  ext ended
position wherein the secondar Qi st ng. f,rames s end t herefrom
make Trut BAFOLTHIACTS Fi glrszltc ‘?“éﬁloa&lvnilee% cogfr rtehsepolr{lcﬁeﬁéﬁvﬁq ﬁqu i%gll?r es 4A and
4B of thextheisdd ngodtaben) nitls tved rsestedigosittdict,ingMiersgias only a single
hoi sting frame is susptended th.enreerusnder, 25 Fig. BAis a top view of the
hoi sti ng®?F AT WIS V&t €Wt 'BosTti on, wherein the frame parts and the

secondary hoiBigng f1anespemipded tderieon endies ddstiagglfeame t he pl ane of
Lpe Dol SLLSALATE o Figy SP P @ S spepand g th Tio, ShUn S0
in longi tudi nedgdi3ecti ®petdmgectt ves el perspedtd vavovisewaofdaayhoi sting frame
accordi ntgo%gtlané h%l[gmggbggiﬂegn.t 1o’f the invention in the extended position,
Fig. 4A is a front view along arrow IV in fig. 1 of
a hoisting frame according to a second embodiment of the
invention in the fully extended position, wherein a
15 space is left clear between two hoisting frames
suspended therefrom,
Fig. 4B is a view corresponding with fig. 4A of the
hoisting frame in the shortest extended position,
wherein the secondary hoisting frames suspended
20 therefrom make mutual contact,
Fig. 4C is a view corresponding with figures 4A and
4B of the hoisting frame in its retracted position,
wherein only a single hoisting frame is suspended
thereunder,
25 Fig. 5A is a top view of the hoisting frame in its
extended position, wherein the frame parts and the
secondary hoisting frames mounted thereon enclose an
angle in the plane of the hoisting frame,
Fig. 5B is a view corresponding with fig. 5A in
30 which the frame parts are shown in a position which is
parallel but offset in longitudinal direction,
Fig. 6 is a perspective view of a hoisting frame
according to a third embodiment of the invention in the

extended position,



WO 03/104132 PCT/ EP03/06032 9 Fig. 7Ais a top view of a hoisting frane
according to the enbodi nent shown in fig. 6 inits retracted position,
wher ei n owbyw3aogsngl e hoisting frame with two contai ner s PCI/EPOSp@szied
thereunder, 5 Fig. 7B is a view corresponding with fig. 7A of the hoisting
frame in the shortest extended posit4on, wherein the secondary hoisting
frames and contai ners suspended therefromare in nutual contact, Fig. 7C

is a view cor pongdi i figures-7A .and . .10 7B of the hoj.sting frane in
the fully ext%%g'edJﬂiZ‘gogigt‘)i{\lloitﬁ(,glp e\7/\%%?' e(?% g\r}(gsllp%%lenq sf%iaé‘fet LC1ea Bt ween two
hoi st i ngté r ane semipod toet @i seewn sus peigleds theriefs omtfEiqg.eBA is a front view

al ong Vi in: fig. . th hoj sf j frame_ according to .the i nvention with
a 15 sec%él%%€§£¢?a%§e§grlﬁg c((g;l?ljf}éiéneérj(lgcgl? h%?%sutnl§§r, Ay, %Lha%éfoSC are views
correspondinngineth I$ suBfenddd tthieetmirstdamng frane with secondary franmes and
contai ners i S tively ¢ test extend osi tj,on and the fully
ext eﬁ%ed posinﬁ(gh??goi‘lq\éiag.vba?s&gz}org%sppovﬂl ew of" eﬁ%‘e q%_(% sb:phé)ﬁF inits

ext endedhpbsiinenf ravweriel ntidesHoams iparttserated tdeesitseegndary hoi sting
franmes i.ner unt t her.ean ncl ose an angle in the plane of the
hoi st i ngwq??%ér)%? atg?eg.sselﬁé;aéquoejﬁtc%%}q’ eérpaénnedsl g Wi %%failél.erﬁ wherein 25 the
frame pastspendedhdvwrefiren post tiromuthiach detaear,al | el but offset in

Longi L nal Slaecidan 1l S Aol g oAt are L en
of tHe nes ropltre fofidthendidistagin 30 riand,y axdelidgd p2siisianyi ew
cornesPaN BN & olos Lot hoorhodl IO gl Ahgcholoting, frare,
frames and containers suspended therefrom,
Fig. 8A is a front view along VIII in fig. 6 of the
hoisting frame according to the invention with a
15 secondary frame and container(s) thereunder,
Fig. 8B and B8C are views corresponding with fig. 8A
of the hoisting frame with secondary frames and
containers in respectively the shortest extended
position and the fully extended position,

20 Fig. 9 is a top view of the hoisting frame in its
extended position, wherein the frame parts and the
secondary hoisting frames and containers mounted thereon
enclose an angle in the plane of the hoisting frame,

Fig. 10 is a view corresponding with fig. 9 wherein

25 the frame parts are shown in a position which is
parallel but offset in longitudinal direction,

Fig. 11 is a front view of the hoisting frame in an
extended position, wherein the frame parts are also
pivoted transversely of the main plane of the hoisting

30 frame, and

Fig. 12 is a view corresponding with fig. 6 of a
fourth embodiment of the hoisting frame according to the
invention.

A hoisting frame 1 according to the invention

35 comprises means 2 for connection thereof to two pairs of



35 conprises neans 2 for connection thereof to two pairs of WO 03/104132
PCT/ EPO3/ 06032 10 hoi sting cables 3 and neans 4 arranged on the underside
for pickiwgoapoase or two secondary hoisting franes or spcea®e’/sso® |n the
shown enbodi nent the secondary hoisting franes or spreaders 5 are here
so-called "Long 5 Twin "T"" spreaders as marketed by applicant and
described in WO A-97/39973. Each sg Peader 5 conprises in the usual rmanner
a main beam7, two slide_beans 8 and, at the f ea(£ slépe beam a
cross bebﬁ%?Blﬂﬁl%ﬁbéﬁﬁrﬁe%n%d?%éns"QM?%EaWQﬁ: on main beam

7 are sl edableciOngadgl 88 Somhiwh §@éér¥damaﬁoimﬁ1qlmﬁﬁa£ﬁhr Twi st - | ocks
30, 31 co=act with openings or "corner gastln on the. corners of
contalneﬁ@rﬁaﬁéFScéupFPngh%ns%ﬁw%n%%%% PR of 0% HEBHither s.  Hoi sti ng

frame 1 hélgﬁiwgt @951%5 no£r§g51§é/£da§§s 15 gl eméwrsd}eimau &' Ireetg act ed
position (fi in which tge transverse di n5|qg8ﬁ¥ereof is at

nost 5quﬁFn?o ﬁﬁéﬁaéﬁr§eéén@éF§eES?s YngPPLafes @ﬁﬁ ai ner

carried &Hembxrgam@9§m3exm@de§pﬁ@§dér R c&xﬁpaglseasA B, ’EB& 4&um 8C) in
whi ch the transverse 20 di nension of  fr i | ar ger t t of a
e

spreaderM8nngE a BomaRaPRBR 6. THe Bl Hhn §the ide of
hoi stingotragenls1vhbCheahe adapbded E@aﬁ02@CWhﬂwﬁfbaﬁEMdSKﬁnryﬂ ng coupling

means 33 on the upper side of each spreader 5 ( . 3 enbodi ed and
di nensi ofiédigt- éaé st'hat - t%%&a%%%dp?%wm%bnab%@%g{ég§%f%%ﬁ%¥555|n t he
retragt ed,paskti onyaf chokstipoihhaperdiswhlbekd ey, chridctlodidsh two
spreaders 5 in the extended position. The adj ustqullpy in . transverse

directi oROpBl ROr3FEnyiFRafPReNINES aghi eVt FhH e SHEWN BhCH ment in 30

that the.Behatkngsf raRBaintakes fodi ¥baemiferem isr hangiupidimplofdirection
and is provided with controllable means 12 for noving frame parts 10 away

from andthewapasaiBg&R-other. In the shown enmbodi nent these noving neans
Hoisting frame 1 is adjustable in transverse '

15 direction between a retracted position (fig. 4C,7A,83),
in which the transverse dimension thereof is at most
equal to that of secondary hoisting frame 5 and the
container 6 carried thereby, and an extended position
(fig. 4A,7B,8B,4B,7C,8C) in which the transverse

20 dimension of frame 1 is larger than that of a spreader 5
or a container 6. The pick-up means 4 on the underside
of hoisting frame 1, which are adapted to co-act with
corresponding coupling means 33 on the upper side of
each spreader 5 (fig. 3), are embodied and dimensioned

25 such that they can pick up a single spreader 5 in the
retracted position of hoisting frame 1, while they co-
act with two spreaders 5 in the extended position.

The adjustability in transverse direction of
hoisting frame 1 is achieved in the shown embodiment in

30 that the hoisting frame 1 takes a divided form in
longitudinal direction and is provided with controllable
means 12 for moving frame parts 10 away from and towards
each other. In the shown embodiment these moving means
12 comprise two members 13 of adjustable length, here in

35 the form of pivotable arms, which connect the frame



12 conprise two nenbers 13 of adjustable Iength, here in 35 the form of

pi vot abl e arns, which connect the frane WO 03/104132 PCT/ EP0O3/ 06032 11
parts. Eawboanemids herein forned by a part 13A which is mowmpresiogsyot al |y
via a shaft 22 in a cradle 23 on one of the frane halves 10 and a second
part 13B which is connected to the first armpart 13A via a pivot shaft 5
17. The second armpart 13B is mounted pivotally about a shaft 25 which is

supported by a cradle 26 on the other frane halg }9 For. unting of this
ar m par P13 udadls argads Werelsr TRrBar YoRnPash, ﬁeWBﬁFgg%% of whi ch

will  be gllcigaliedthane Rbel awsni@tThe Aeaasc2abioe eonaacbhag hoi sting
frame 1 to holsting-cables 3 conprise a nunbe g% cagLehpuIIeys 14 which
are nourtfed:tien fgamel e l1sst 30 PHCafi §FCRBGUPATEhaPEsV 365 Thése connecti ng

nmeans 2 hereidt & sQ, take @ r¢i wirdegafrer msnnvtiheasgnsett bahfeach frame part

10 is 15 provided with two cable pulleys 14 rranggd gt iBtﬁgvals in
| ongi% udihalThd resetdrsh a8y PR st d5Pe 1SuTRERSEENPITREREGY FPBI hdi sti ng

cabl es 3} The b Gl MRanShae@ bake ardiaveded Har ghenothengi t udi nal
direction and are forned in the shown 20_enbodinen% Eé four pick-up
el enent sEremg halfe ¥lor AT mosydd ngr 6t bdilsg 28R PRECund&r 8P8e™St hr ough whi ch

can be placed..slighng Rins 534 whicah feemmpapbsel ogowptcAgwiikans 33 of
spreaders 5. These pick-up élenents 11 are herein placed substantially
st r ai ghtbaurrlercicivied puanedydelPvi-n 25 order to ensure a stabl e suspension.

A stygengt henegd o SHRRAY © R Sadetthivit heyiskangedrameeit her si de of each
pi ck-up element 11 in order to enable a nonent r% U|tbﬂﬂ frg an unevenly
| oaded donitsti ey GhlgHe AFBHEE MVBFIRG Inedn§292 Sf BFREHEY Sc g})ri se

act uat ors, 16, f.ore 30, NG (e Niewots sarmdr k3taichohhavshewn enbodi ment in
the formof hydraulic cylinders which run practically girallel to arm
parts 13Bafits orderThesalqanesiiggyaeans 2 herein also take a

divided form in the sense that each frame part 10 is

15 provided with two cable pulleys 14 arranged at intervals
in longitudinal direction for a stable suspension
thereof from hoisting cables 3.

The pick-up means 4 also take a divided form in

longitudinal direction and are formed in the shown

20 embodiment by four pick-up elements 11 in the form of
eyes protruding on the underside, through which can be
placed sliding pins 34 which form part of coupling means
33 of spreaders 5. These pick-up elements 11 are herein
placed substantially straight under cable pulleys 14 in

25 order to ensure a stable suspension. A strengthened
support part 35 is further formed on either side of each
pick-up element 11 in order to enable a moment resulting
from an unevenly loaded container 6 to be absorbed.

Moving means 12 further comprise actuators 16 for

30 moving the pivot arms 13, in the shown embodiment in the
form of hydraulic cylinders which run practically
parallel to arm parts 13B, in order to allow a large
stroke without taking up too much space in the retracted

position of hoisting frame 1.



stroke w thout taking up too nmuch space in the retracted position of

hoi sting frane 1. WO 03/104132 PCT/ EP0O3/06032 12 In addition to these

act uat or sworo3do4192 cyl i nders 16, danping or stabilizing egrirrd®e®3218, 19
are also connected to armparts 13A 13B, which cylinders serve to counter
swi ngi ng novenents of each frame half 10 round a 5 | ongitudinal axis
defined by shafts 36 of cable pulleb 14 when a picked-up container is
unevenly | oaded or , npves unevenly due to friction in the hold of a ship.
In addition £B a9PEEEPYetAaipr iy RCtIHCOTE HE & %Wﬁkﬁ%&lqé%%ﬁ can al so
functionigs askpatgroandtdei actinegl yylbhaant rid |68 4100 corsect asymmetrica
suspension of a frane art sul t, uneven | oad

f 10 f a of a
containeFonﬁ?cFﬁdaﬁﬂi?¥£n?a¥%% fﬁ%g%% th?ﬁékﬂ?ﬁgfq %ﬁsfﬁﬁggaq%%tuators
18, 19 ar goagtk¥ekyi st s ohdesnd ot Pi oDtesec hf r fnearrea Jprt0 Mhwardund shafts 36
to a desired, angle such, 15t hat nt ai_ners an. be .pi cked up fromor set
down on 18RILhE Je%aiu‘—f‘}f‘%l%ec.ie h%%‘io%%nﬁ??ét%%§n%r%a% ]R}ldja]reglseach
connect ed4t phed &l pdeke@duROc@it otndéhei assoniatled foatel hat f 10, while the
ball joints 24, with which the_arm parts B ar 0 unt.ed ar.gund pi vot
shafts 2BOVEFeURFYHAbY e9BF ohy W\Je%)%lpo%hjaﬁ t]é'?e &og(ifofﬁae AR parts 13B i s
connect edddiaidn €OUP| pAgYs PrecCamgit® Acitydn ndafe 2y Miriddrg uns in
| ongi tudinal directjon and which is fixed to a,cradle . on the rel evant

2
frame halfri8. c28 #hS¢ hEURRHh! eFbodf EhtOt Dot SHafts 22 and pi vot
shafis 2508t eopi 8§ eto substant | @ yiyme tr Drvel | supend 1dn shiafd sfr3neof the cable

56 dur i RETE MBVEROR ST T 4E BartRcTOr HORS diove HRUGHTBE arr angement
of the pbvotnasaditidhe €révenvechaon spr@nidhethearitgsenabl es a | arge
nunber Ogcggglggggtis8'c){9fgggea ‘?{\tréslg'ocorr%racgilveed ttoo epa_LLthot each

frame part 10 around shafts 36 to a desired angle such

15 that containers 6 can be picked up from or set down on
an uneven surface.

These damping cylinders 18,19 are each connected to
a slide rod 20,21 on the associated frame half 10, while
the ball joints 24, with which the arm parts 13B are

20 mounted around pivot shafts 25, are slidable along these
shafts. One of the arm parts 13B is connected via a
coupling piece 37 to a cylinder 27 which runs in
longitudinal direction and which is fixed to a cradle 32
on the relevant frame half 10.

25 In the shown embodiment the pivot shafts 22 and
pivot shafts 25 are placed substantially in one line
with shafts 36 of the cable pulleys so as not to
introduce any additional moments around these shafts 36
during é movement of frame parts 10.

30 The above described arrangement of the pivot arms,
the drive mechanism and the bearing enables a large
number of movements of frame parts 10 relative to each
other, both parallel to the plane of hoisting frame 1
and transversely thereof. When drive cylinders 16 are

35 moved synchronously, frame halves 10 are in principle



other, both parallel to the plane of hoisting frame 1 and transversely

t hereof. Wen drive cylinders 16 are 35 noved synchronously, frame hal ves
10 are i nwprosnedilpt e WO 03/ 104132 PCT/ EP03/ 06032 13 novedPap&PD3/ G032
transverse direction and parallel to each other. Frame parts 10 can thus
be noved fromthe retracted to the_extended position, but they can al so be
noved further apart fromthe extendég position in order 5 to forn1or to
vary an internedi ate, space D betwe fers | f one of

. lift
the two BPVGE EQ?FFdé?sti%aneﬁi?eﬁﬂﬁﬁﬂgﬁonr%ﬁgd%?%%fféss a"ﬂ’thhan t he
other andthbe. CYk&ﬂQEpaQEs Iun@aﬂgthmsIm@gh®WEMrE&oﬂ|tm$i|on is operated 10

si mul t aneousl y, non-p nents of t r ame 10-are then
p053|blereFFaﬁEe aF?ng@ Eﬁkegg Pﬂ%%%h%%’qﬁ %Ié%édgﬁ ?%e pl ane of
frame 1 ﬁbvéﬂ faﬁgh@raapgicatfy@mtehea@ﬂatmdm 6d$ Ot 1 &A) in whisdeby
containers 6 which do not stand parall to _each other 15 can be pi cked up.

It is°al §8 pBER; BFetPoV2f¥Yaf®d hA 9E@edﬁif?cfﬁﬁ9%l UKt An Shgl e rel ative
to each Qgheéd &bﬁﬂ§yﬁé§§|y of the plane of the h0|st|ng frame to all ow

cont ai ners to be picked up which are hor| tal position.

20 Finally, mﬁgnoﬂ?|9§ E??lﬁﬂ%rgri%ea? m@@ CE1blﬁ in

addi ti onrtheatengi tedknahrcyhandehe 27hés amSOUmpemﬁafmﬁertZTS possible to
nove the frane Egrts 101 Ingltudl direction relative to each other

when conftHPhePd s%oﬁgleaﬁ ﬁlﬁﬁ?gho%r%ﬁo??%%ﬁt relative to each
Othe&OOVQEm@ldhﬁé@ﬂ§Ey"0 offpgradBil mdviermias tef naté viewenbodiarent of
hoi sting frane_1 hab S 1; 22 andt25 re positioned
subst ant PaFIEy gpaﬁ§9eE§%PyPBFSé %ﬁrn PPARSLDF %o}@t?% $tame 1 and thus
run rOUthﬁtBﬁ&é'tﬁéntBehpnébéaglﬁathSpB@n@.oﬂ«ﬂ@aﬂé Taat tdrer ef ore pi vot
substantiaily parallel fo, hoisting frane,1 ang transyersel y of hoisting
containers 6 which do not stand parallel to each other
15 can be picked up. It is also possible for frame halves
10 to be placed at an angle relative to each other
transversely of the plane of the hoisting frame to allow
containers 6 to be picked up which are not in wholly
horizontal position.
20 Finally, when drive cylinders 16 are moved
synchronously but in addition the longitudinal cylinder
27 is also operated, it is possible to move the frame
parts 10 in longitudinal direction relative to each
other when containers must be picked up which are offset
25 relative to each other over a distance "O" (fig. 5B).
In an alternative embodiment of hoisting frame 1
(fig. 6), shafts 17, 22 and 25 are positioned
substantially transversely of a main plane of hoisting
frame 1 and thus run roughly parallel to hoisting cables
30 3. Arms 13 can therefore pivot substantially parallel to
hoisting frame 1 and transversely of hoisting cables 3.
Arms 13 hereby take up relatively little space above
hoisting frame 1. This is important because container
ships are loaded increasingly higher but container

35 cranes have a limited height, whereby the space between



Arms 13 hereby take up relatively little space above hoisting frame 1.

This is inportant because container ships are |oaded increasingly higher
but cont aWwpes/1883zr anes have a |imted hei ght, whereby th@CTpRo®odvar ween WO
03/104132 PCT/ EP03/06032 14 the crane jib and the ship is becom ng
increasingly smaller. Furthernore, ;the arnms 13 thus lie close to the
centre of gravity of franme 1. The arns 13 on either side of frane 1 are

al so arr ed i .1 relative t,0 .transverse centre line CL-T of
frame 1 gﬁ% %F%%%m?#) %ﬁ%ot\s{%l?es%%ﬁ? elc?i%erfg?é%%rlerb%/reaans di stribution of
t he | oadsadVer. hBusthagmbrapetieisrmaghl 2vids |nid hel sdwovro emaodi ment t he

arms 13 are als metrical .relatjve,to a |longitudinal centre line CL-L
10 of fr%ﬁ%tﬁ? g%dgg?‘rfr%%%r?g E%%{FG_LSJB' :];hee i Uent inlgéalcfn Iiecf'rat-}‘ter‘]:e sﬁﬁe?nti ng of arm
parts 134f 18Bamsel i srengeso agatanaed es wimeyi viotsl 24 s tdt iarecert @ n. degr ee of
flexibiljty in height direction ivats 17 of arm 13_can, al so display such
a flegib%f%?§v?ﬂs e?%%?r%i %%?i%ﬁE‘§§ %§aﬁﬁa§ ﬁB@LﬁéﬁPg %Pansversely of the
mai n pl aepositdedihecsiong, fwiaemeelay earpossibldel sdmiddtissremfodinrent t he
actuatorfo7d8,g QX MM£CQ.£he rarngglqsarqxﬂgxgg lie in the plane of these
arms 13. CActuafors 778"y Gret Thnected T D& of the frane parts 20 10 for
novenment w t himnehenshowtnenvedineal e/ atrnshdfl arx®/ adisso an el evation 11,
while the other.end of.each actuator .7,8.9 is connected t poi nt of
engagene%%mtir%%%gh??l%Q}Y%ﬁgoé??ﬁ?@%F%ﬁ%ﬁ%%ﬂ%eﬁéiﬁ:ﬁﬁ?%&%gﬁ can be

oper da0edof heraty .1 Thengi yot wannectizn 3 dHet iermtdadi .25 actuator 7,8,9

elevation 11_is also, sli fl exi.bl e _in hei ght

i recton so B0 {06 TN S8 Udt ST PG Lo ol oW The SmoVSRent 5 of ar s
13. Pivoigail? mende 24f of iastns A48 winth @ wett 2'h efegraet wet ors 7, 8,9 can again
be,embod; £, 8%, PALL 19108 25n A oS0 JENG: T ARSI YA GLho 5f sofonever
also display such a flexibility in height direction, so
15 that movements transversely of the main plane of the
hoisting frame are possible.
In this embodiment the actuators 7,8,9 by which the
arms 13 are moved lie in the plane of these arms 13.
Actuators 7,8,9 are connected to one of the frame parts
20 10 for movement with one end round vertical pivot shaft
27 via an elevation 11, while the other end of each
actuator 7,8,9 is connected to a point of engagement 12
roughly halfway along an arm part 13A,13B which can be
operated thereby. The pivot connection 27 between each
25 actuator 7,8,9 and the associated elevation 11 is also
slightly flexible in height direction so as to allow
actuators 7,8,9 to follow the movements of arms 13.
Pivots 17 and 24 of arms 13 and pivots 27 of
actuators 7,8,9 can again be embodied as ball joints. A
30 more robust construction is however achieved when in any
case the pivots 24,27 take the form of universal joints
with, in addition to the main pivot shaft 22,26
respectively 27, a secondary pivot shaft 28 respectively

29 lying transversely thereof.



case the pivots 24,27 take the formof universal joints wth, in addition
to the main pivot shaft 22,26 respectively 27, a secondary pivot shaft 28
respecti Wwebw3/1@AQ31 yi ng transversely thereof. WO 03/ 104132 PPTUEPEROBSD6032
15 In this enbodi rent the actuators 18,19 are each also connected at one
end to a rod 20 which is fixed non Eotatably to a correspondi ng shaft 36,
whil e the other end of actuator 9 engages on frane part 10. 5 Al
actuators 7,8,9, 18,19 are enbodled in the sho nbodlne as hydraulic
pi ston/ cyl i nd&r his ccpPeieRh Chkatt %qo&%vfé\,&%y a&reea?t orce at

rel ativelyssngdhnedi d@Nst onse and whiLh qared wiiker oy & ibedper at ed and
fed fromgreat distance in sinple nanner6aéﬂ§?gﬂg ogpép draulic |ines.
Wien in DRRST@RberlhentO t eCe Rt 2P At -89 ¥ d synchronously,
pi vot argenpd3 dhdlo P%@%ﬁ@@@'ﬁdwomfé}{@eﬁa&mﬁ e pare axt.ent and frame
hal ves 10 are thus noved fron1or t ownar (g%h at her. ual ly 15

paral Pel in tA%hs@%?%%t%¥$eEt ot 18518 fiFad& &d 71g #8d to one of
the two ih¥@iné#8ad3n 8 ea X1 engesh o/ detatdedid iass wrrarcuhm t he

actuator 9 connected to the other _arm 13, non- parallel vements of the
two franBxphkts AOLaFevehBnIroat pEREFDIF: HHIRiHKE LT tuators 8,9 are
nmoved SyReREREOMSE Y aﬁ@dwﬁgélua&@ﬁ Fuih&inpid a:mem;ﬁmma;eraatded in the
opposite direction, ossible to nove the frane rts 10 in

| ongi t udifagl fﬁ@rﬁeﬁ%ﬁ %F 2GR 106 SHEN SIS PY B 9%n to the

descibbeg APyeEAt B h@st he plane of hoisting frame 1, Ilnlted novenent s
transversely of this plane are al so possible as a onse gg Ge of the
t

flexibility |Wh%$v%@sth¥5ZQmQQd%%e%%liﬂﬁ dhretd o endi ng or
retracti gget Hevagt 43t OhsoA8uddyt hgité@rerms 13 will be extended

or folded up to the same extent and frame halves 10 are
thus moved away from or toward each other mutually
15 parallel in transverse direction.

If the actuators 7,8 connected to one of the two
pivot arms 13 are extended or retracted less far than
the actuator 9 connected to the other arm 13, non-
parallel movements of the two frame parts 10 are then

20 possible.

Finally, when actuators 8,9 are moved synchronously
and actuator 7 is simultaneously operated in the
opposite direction, it is possible to move the frame
parts 10 in longitudinal direction relative to each

25 other.

In addition to the described movements in the plane
of hoisting frame 1, limited movements transversely of
this plane are also possible as a consequence of the
flexibility in pivots 17,24,27 in height direction. By

30 extending or retracting the actuators 18,19 the frame
halves 10 can thus be placed at an angle relative to
each other transversely of the plane of the hoisting
frame, so as to be able to pick up containers 6 which
are not in wholly horizontal position. Pivoting

35 movements are not only possible here round the



hal ves 10 can thus be placed at an angle relative to each other
transversely of the plane of the hoisting frame, so as to be able to pick
up cont aiwerog/1e19hi ch are not in wholly horizontal positiPCR/EPR/@®BE Ng 35
novenents are not only possible here round the WO 03/104132 PCT/ EPO3/ 06032
16 | ongi tudinal centre line CL-L, b?% al so round the transverse centre
line CL-T. In yet another enbodi nent "of hoisting frame 1 (fig. 12) there

are four_ actuators 7,8,9,31,.tw for each arm 5 13.. Actuators 7,8,9,31 are
her ei n nﬁ?n%ﬁﬁgéﬁaﬁi?%ﬁ?? Lo agLf_ﬁ“arrguﬁa tlsforﬁblpdrrbc%ﬁt ed with one end on

a protrugdiagsparte 300t ré heipé vor-124, enbodi ed as universal joint, of the
.her eby

armpart 13A, 13B controlled thereby. E actuator_7.8,9 3

aut omati cal | yI20Y¢bl T‘%%h‘?ﬁeelf‘k%?(ﬁ]dﬁ%t @e s 1D HAS '?‘L d(i]frlé;c'ti on of the
associ at egd) arpepar 4 rd 3fol3 Byt tidiostts have 1y, 310, bevo i fudd \@adtalalyn nount ed f or
novenent _in hei‘ght di rzcé}i é)n I n ?}%di ti on, tthe chpccg Aalxercttgd by each

act uaPor 17; 826t33 0%l fint - thet'e? dte Fvd' 1o TEH rH s t98d % o arm 13 via
15 frameopast sifmangapt voo Rdty matintied twiartsmd echdlisrect |y to the arm
whereby the construction_of frame part can be lighter and sinpler. Wth
the hoi sPFAGFFHENE RaﬁEc%Sd?ﬁggﬁ% EE)JhVeOJC i]%/’en?' oon(%?ﬁd ?aesast two containers at
a time phacedr¥whlhjo2ft | hef rehongesiserad] 3B yeaft ssicledt her can thus be
pi cked u noved u rd, displace et__down ain . siqmul taneously in

si npl e, EgﬁFﬁb%ndEg‘\é\ﬁi abFe? Jﬁ%@réj’%%ﬁ% ian cé(bga!ccjicf%/lr%‘ a crane
providedswi { bwsuehe a(shogst j ngofdmmarec 4 siherebyhtprdicté caldry cdoubl ed. 25
However, in order.to also allo

cont ai neF8eWABRCEhaY® r%rlﬁoﬁ’argvi i?é\‘t]g%’a ;["hh{eiikhhée)d%ybag ‘ f'[tacf ayete(r) 1):‘ feosinale
cont ai nek fdi v Neuahoi shongt éd arer Ineasmdrer readid yghtetdimset fanom it s
EXtendedIgoggégng%9 %ﬁg £§££§Cé§§k é)ig}cggcﬁ%gcé£g€%r 7,8,9,31

does not therefore have to be transmitted to arm 13 via

15 frame part 10 and pivot 24, but is transmitted directly
to the arm, whereby the construction of frame part 10
can be lighter and simpler.

With the hoisting frame 1 according to the
invention at least two containers at a time placed with

20 their long side adjacently of each other can thus be
picked up, moved upward, displaced and set down again
simultaneously in simple, rapid and reliable manner. The
transfer capacity of a crane provided with such a
hoisting frame is hereby practically doubled.

25 However, in order to also allow use of the hoisting
frame to lift single containers when they are not
situated in the uppermost layer of containers, the
hoisting frame 1 can be readily returned from its
extended position to its retracted position. For this

30 purpose one of the spreaders 5 is first uncoupled from
the frame half 10 from which it is suspended by means of
connecting pin 11, and set down somewhere it does not
hinder the further hoisting operations. A place will

often be reserved in the vicinity of the container

35 crane, or on the frame thereof, for storage of a



30 purpose one of the spreaders 5 is first uncoupled from the franme half
10 fromwhich it is suspended by neans of connecting pin 11, and set down
somewher ewpto3deas2 not hi nder the further hoisting operat iPCAEPOROGPBACE W | |
often be reserved in the vicinity of the container 35 crane, or on the
frame thereof, for storage of a WD.03/104132 PCT/ EPO3/ 06032 17 spreader,
since a standby spreader generally B 'so has to be avail abl e when nor mal ,
singl e spreaders are being used. After, one of t spread has t hus
been 5 WREHIEE iFHY & Y ORE 6ERer géaﬁlreéfgggry %llgg g%%oéoterrpor arily
uncoupl ef Ak iSel 1EOWh e MRS EENON stilhe Lfr aperealainses ré0baiegnoved t oward
each other by activating the cylinders 16. Hoisting frame 1 is herein also
di spl acetbeSlightly in transverse direction in order to place the 10

pi ck-up eyes pldr dtchd e Sty spiriehdeutsers tewplthug piees 34 of the single
remai ni ng spreader, S. After a couplin has then en r.ealLkhzed, hoisting
frame 1 WHPWe e ed ttd‘lspi“lﬂilq%'s&rk@ gt@oerﬁ ﬁpﬁeerag% gr ﬂ%ughégpect s are
shown i ngrfd Qs At dled rinvshiselt alosin, ghtlleyr evpdinf itbg £52mabodi ment  of
the hoisting frame is shown, with differently far ri cradl es 15
and di f felefy yi0 @%é@%ﬁ%&%&aﬁ%&ﬁ?}eﬁ %33 @ﬁﬁﬁ’&?ﬁ@%@?fg. Al t hough
the i nventiQdss descridias abpveer thd s basiesirofalaw erispdiavedt, it will be
apparent that it is 20 not limted t.hereto. | sj:tec%ﬁ gfac% franme consisting
of two PR H dr PR & Sic E9019E P a iV €56 Teach Fotier ~In transver se

diregdi g csg s 1hushid sedietmderiofh antfermmeupdvingg ppinsk- up means
placed on tel escopic arms, whereby a s eaq.)er nstruction.acting in
transverdt 25 ¢ e TDH | LN YIS S(?dzteﬁpof?gd. | ASEAd ofCD tu%e sHown pi vot
arns, other v NekerTBEhaN &0, Sucistasd dreseofi caar e arseldotiozont al shear
constr ucgiiglgsugosuir(ljgfé Sgor?‘gaiennevriss.aQ/eadr'io%osnba{srf)aetcjtosnsar%f shown in
figures 4A to 4C, in which a slightly modified
15 embodiment of the hoisting frame is shown, with
differently formed bearing cradles 15 and differently
placed damping and stabilizing cylinders 18,19.
Although the invention is described above on the
basis of an embodiment, it will be apparent that it is
20 not limited thereto. Instead of a frame consisting of
two parts which are displaceable relative to each other
'in transverse direction, use could thus also be made of
a frame having pick-up means placed on telescopic arms,
whereby a spreader construction acting in transverse
25 direction is in fact obtained.
Instead of the shown pivot arms, other moving
mechanisms such as telescopic arms or horizontal shear
constructions cculd also be envisaged. Combinations of
for instance one vertical pivot arm and a horizontal
30 telescope are also conceivable.
It is of course of no importance for the invention
which type of spreader is suspended under the hoisting
frame. In addition to the shown "Long Twin"™ spreader, a

normal spreader adjustable in longitudinal direction or



for instance one vertical pivot armand a horizontal 30 tel escope are also
conceivable. It is of course of no inportance for the invention which type
of spreadwp iBaogespended under the hoisting franme. |In adeCriEPn3/o®31 he
shown "Long Twin 1, Tl spreader, a nornal spreader adjustable in

| ongi tudi nal direction or WO 03/104132 PCT/ EP03/06032 18 even a fixed
frame with twi st-locks could also bé™ arranged. The connecti on between the
hoi sting frame and th spreaders can furthe e diied in many different
5 ways. ThCRddi ﬁ%%étgr?lﬁg V%Jra%d‘i}mtvéjr? difnogé]fogn nésmglnddeagfy%g)s ,bee twist-lock
connecti gasacgadf or instance al so be envisaged. A plurality of pick-up
eyes could al so be arrange wher eby, each. spre I i cked up at
two points |yThg ﬁ?nﬁea]?y?%ﬂ%%t‘f?%% %e/%ecﬁqoojt ﬁlrnqa%%fénvgt)%e{%isgzlrege di rection,
even whegptbgdbok stangriiraner ilse aseddied the rextientded epagitti on with two
spreaders. Fipally,.jt is,_of _course also. possible t d the inventive
concegt ¥R%FT t WO ‘?%ﬁfjﬁ?gg by HF Sy eszfe(?lsl?gsvﬁ'ulenrseia%mg)r% %di sting frame
coul d bersubtabbek dbnfiectpbeki agn upot wonspresslerlsd fbea retracted position
and three spreaders_in, an_extended ition, or ve be vari ed

bet ween ﬁ]&‘égf’?%ﬁg' i %Pﬁﬁfbﬁé,ofv%ﬂg]? i rele scpoﬁlg;gd%rlgsoa%ee pi cked up. The
scope of athengBugnihencbg éhel edoreadef iwedl d 28 goladded by taie appended
clains. WO 03/104132 PCT/EP03/ 06032 19. CLAI . isting frame (1)

provi dedtWtﬂoﬁﬁﬁﬁsE%’?ﬁlg g{)r%n U BRCE hfer%nbpe';/arschsi]bcfeh@ofltdconnecti ng t her eof
to atp | eashstwpsboisteogicapl esef Iyhsuspendest sitirgy nirtawed isdi st ance in

| ongi tudi nal, direction_of .the hoisting frame 5 (1 ans (4) arranged
on the uHB%@sFaetPﬁreﬁFER?ﬁﬁ p051§10ngw1th Two éer5H¥}§F3

Finally, it is of course also possible to extend
the inventive concept from two to three or more
spreaders, wherein one hoisting frame could be suitable

15 for picking up two spreaders in a retracted position and
three spreaders in an extended position, or could even
be varied between positions in which one, two or three
spreaders are picked up.

The scope of the invention is therefore defined

20 solely by the appended claims.



up at | east one secondary hoisting frane (5), characterized in that the
frame (1) is adjustable in transverse direction between a retracted

positi on,wp3/1M1Bzh its transverse di mension is at nost eagalEPbdodobat 10 of
t he secondary hoisting frane (5), and an extended position in which its
transverse dinmension is larger thapgthat of the secondary hoisting frane
(5), and the pick-up neans (4) are adapted to pick up a single secondary
hoisting frame (5) in the retracted position 15 and to pick up two nutually
adj acent secondary hoisting franes (5) in the extended position. 2.

Hoi sting frame (1) as clainmed in €LAIMB1, characterized in that the frane
(1) is divided in longitudinal direction, the frame parts (10) are novabl e
20 relative to each other at |east in transverse direction and the pick-up
means (4) conprikelstimgbirans (i )ckeugyidddmdriths meBD)s diZst ri but ed over the

frame part 10). 3. I St I aaree (1) [ i lai

char act e?]:g%rgg%% %Ignifﬂr-'egl‘?éadb% grrleans %%Zgﬁoégt%lﬁﬁéle{}ﬁgfa%? ;tame parts
(10) awayed sontemdhe e ezadhlet het). sispoidd mg far awgv@l) as clainmed in
claim3, ,.characteri I . t i )e +G rd at | east
one rrenb%%s %é?go%ﬁ a%ﬁg%%{a}ﬁ%?%len%&%ll%g dﬂ%?ﬁ%e&%gstt%%@rﬂggﬁgeparts (10).
30 5.5Hoi &} i agd fmeares (1)) asrmdrgeredn il aindegsidehdogcididkiad in that the

novi ng maans%%(%%,?g gisseecC ?%&%jh&ﬁh%aﬂtagﬁfga%/’%osz 20 | east one

act uat oru}fff‘ co-a ~ l'east 'one connecting menber
(13). 6.chirattegitednm (Matastied afrasek i (l)clid mdveta®le dimaracterized in

i sti gt FPAREET TS e ST o T i AT hE LS 260 At hat the arm
(13) is phiohabte tsabstame alinepairead e ato msiieuvsllake® ¢hathe hoi sting
10 of the secondary hoisting frame (5), and an extended
position in which its transverse dimension is larger
than that of the secondary hoisting frame (5), and the
pick-up means (4) are adapted to pick up a single
secondary hoisting frame (5) in the retracted position
15 and to pick up two mutually adjacent secondary hoisting
frames (5) in the extended position.

2. Hoisting frame (1) as claimed in claim 1,
characterized in that the frame (1) is divided in
longitudinal direction, the frame parts (10) are movable

20 relative to each other at least in transverse direction
and the pick-up means (4) comprise a number of pick-up
elements (11) distributed over the frame parts (10).

3. Hoisting frame (1) as claimed in claim 2,

characterized by controllable means (12) for moving the
25 frame parts (10) away from and toward each other.

4. Hoisting frame (1) as claimed in claim 3,
characterized in that the moving means (12) comprise at
least one member (13) of adjustable length which
connects the frame parts (10).

30 5. Hoisting frame (1) as claimed in claim 4,

characterized in that the moving means (12) comprise at



frame (1). 10 8. Hoisting frame (1) as clained in any of the clainms 5-7,
characterized in that the at |east one pivotable arm (13) is connected to
t he framewpastioq13) via a pivot (24), and the actuator (PCE/EPIBANP3L S
arranged between the arm (13) and the pivot (24). 15 9. Hoisting frame (1)
as claimed in any of the clains 5- characterized by at |east two

pi vot abl e arns (13) whi ch are each noved by at | east one associ at ed

actuator (7, 8, 9, 16, 31) 1 iged in claim?9,
20 char 408t £8¢ iPf tPR&CTat 'y a méagcgua%gggn& % QEQEé% gﬁ) are
connect ad als@ ahed easheenenaf meheerpi(td)abl e armns (13) 11. Hoisting frane

(1) as clainmed in claim9Q or char cterl a egpi votabl e arns
(13) are 25 &rr&9dEd &9 F&WFlgP agy pﬁga ﬁ by ﬁgt%végtopa transverse

centre HHH%dH@efE&e@f1hh&hbm1$hengtfﬂaaet(bﬁe candechenarmgmbgg) on

opp05|te S|des of the i,stin frame (1) are pivotable in opposite
diredidis) 1% H&SO ﬁ%lﬁréﬁ&'(l) as clainmed in any of the 30 clains

6- 11, Characﬁe“Hﬁﬂéﬂﬂm@lﬁﬁam%aqh)pbwotabﬁmedrﬁn €18)mi §,substantial ly

symmetri cal relatlve t.o a, lon |tud|n entr [ L) of the hoisting
frame (charapteniged FﬁgtPPﬁhE %132 ﬁkog§$i§¥ the 35 clains 2-12,

char act ey jz8d g d1hat gdﬂéﬂywlnectmngmnma@ddwe 03/ tb41B2iPCINEPO3/ 06032 21
(2) are adapted to connect the hoisting frame (1) to at |east two pairs of
h0|st|ndﬁ€§ﬁ1d§-(3) suspended at a distance fromeach other in

| ongid udi nal dj negtdtempferae (M0i sts ng afimede 101 pnyard &he divided in

to at | G iRaG Ho SHTGLAESd 37 TAC 151G Frans"(1) as ol ained in
claiml13ivotable arm (13) is connected to the frame part (10)

via a pivot (24), and the actuator (7,8,9,31) is

arranged between the arm (13) and the pivot (24).

15 9. Hoisting frame (1) as claimed in any of the
claims 5-8, characterized by at least two pivotable arms
(13) which are each moved by at least one associlated
actuator (7,8,9,16,31).

10. Hoisting frame (1) as claimed in claim 9,

20 characterized in that at least two actuators
(7,8,9,16,31) are connected to at least one of the
pivotable arms (13).

11. Hoisting frame (1) as claimed in claim 9 or 10,
characterized in that the pivotable arms (13) are

25 arranged substantially symmetrically relative to a
transverse centre line (C,-T) of the hoisting frame (1),
and the arms (13) on opposite sides of the hoisting
frame (1) are pivotable in opposite directions.

12. Hoisting frame (1) as claimed in any of the

30 claims 6-11, characterized in that each pivotable arm
(13) is substantially symmetrical relative to a
longitudinal centre line (C,-L) of the hoisting frame
(1) .

13. Hoisting frame (1) as claimed in any of the

35 claims 2-12, characterized in that the connecting means



characterized in that the connecting neans (2) conprise cable pulleys
(14), and each frame part (10) carries at 10 |l east two cable pulleys (14)
pl aced atwe oditet1ance from each other in |ongitudinal dir@CTiEm3/ o3

Hoi sting frame (1) as clainmed in claim214, characterized in that the

pi ck-up el enents (11) are placed syfstantially strai ght under the cable
pulleys 15 (14) in the extended position of the hoisting frame (1). 16.

Hoi sting frame (1) as clained in. any of the. for LNg 16! aps
char act eé)ze"i‘j“i r?ciat?g'teqcntot hceonélxetcetn?eﬁé3 hggrs%i%tlflgn f?%glef %?re%( 1) “is adj ust abl e
in transvesse twli reciiof maorsdemg cakdeyp d 33psvepebrebetfeén the two 20

secondary, hoi st franes (3),. . 17. I SLing.fr ; clhai ned in any of
the cl &3S, reai—:‘cctsr}srol & i 'ltﬁoe{ltsgtltt%gil%rag@lgghtg%&q) are pivotabl e
rel ativeri® esicdt iotheframe t (e pleank aofe theideci sni Agnbiameing)l, 25 18.
Hoisting frange (1) a l.ai,med i.n any of e l\ai -17, characterized in
that ® hed:’fjf%?ﬁalodhrstusét %d}at a‘?'aeChpij%ro aeblpgtI{%el(&?i)vggFlo%eeach ot her
transversghye®fed e g anenof tuve HugisStiimgy dakdes ((B) .- 19. Hoi sting frame

(1) as clained in clains 14 and 0 .18, eri at | east one
actuator (18,4%) thaJrSr dflbaé‘fev\eﬁelﬁ ta}]'nse Crl%tqgr[e?ig%%aﬁ %q{rg)é")‘g'ofl one of the
cabl e pubh&£ysciehd)zeandin hehdt arfes paortngctng 2@ankoi (S0 sMPEaFE (1) as

clainmed in any of the clains 2-19 racteri iyn s dsheframe parts
(10) V\D%%?ﬁ%ﬁ‘%?“ﬁ@l’/ 3 ﬁﬁ%fa%qz}?ag?e \?‘alllﬁg(qr?e)l achqéleleto each other in
| ongi ¢ udieadt s eeitn. plleHoi 64 )ng Faeate atl ) aks¢lagioed oM any of the

foregoing clains, characterized in that .t. or each 5 secondary hoisting
frame (552F%8 Qdjeistdbl O?%F%%dfaflud:&lna cgdllh)(r%e'cti on. 22. Method for
1

transferring i®adsoi{H)ing nframe (1) as claimed in claim 14,
characterized in that the pick-up elements (11) are
placed substantially straight under the cable pulleys

15 (14) in the extended position of the hoisting frame (1).

16. Hoisting frame (1) as claimed in any of the
foregoing claims, characterized in that in the extended
position the frame (1) is adjustable in transverse
direction in order to vary a space (D) between the two

20 secondary hoisting frames (5).

17. Hoisting frame (1) as claimed in any of the
claims 2-16, characterized in that the frame parts (10)
are pivotable relative to each other in the plane of the
hoisting frame (1).

25 18. Hoisting frame (1) as claimed in any of the
claims 2-17, characterized in that the frame parts (10)
are pivotable relative to each other transversely of the
plane of the hoisting frame (1).

19. Hoisting frame (1) as claimed in claims 14 and

30 18, characterized by at least one actuator (18,19)
arranged between the rotation axis (36) of one of the
cable pulleys (14) and the frame part (10) .

20. Hoisting frame (1) as claimed in any of the

claims 2-19, characterized in that the frame parts (10)



particul ar containers, conprising the steps of: a) lowering a hoisting
frame (1) as clained in any 10 of the foregoing clains at a first

| ocat i on,wb)3pid4aBi ng up one load (6) at the first | ocati orCTEPes0GBE

hoi sting franme (1) is retracted, or two |loads (6) when the hoisting frane
(1) is extended, c) lifting the hoisgying franme (1) with the picked- 15 up
| oad(s) (6), d) displacing the hoisting frame (1) with the picked-up

| oad('s C t.l i.ng -t hojsting franme (1) with
t he |(oi )ck%gé IE%V%%E%(Q%% %tﬂ(?hréeacgq)ecdot%%q{ olggtllot(gler%ﬂwaquncoupl ing the
| oad(s) ¢Bye¢tfionthe hoisting frame (1), g) lifting the hoisting frame

bosi i 0n or Trom 3o Eatbngsd g otk & 28 PAAE A0 s G wherein a
secondar yoristingizime (IBrictemigidkedrorhat mheowpl edchand i) repeating
SteDSS(a%eééhééQy hoisting frame (5) is adjustable in
longitudinal direction.
22. Method for transferring loads (6), in
particular containers, comprising the steps of:
a) lowering a hoisting frame (1) as claimed in any
10 of the foregoing claims at a first location,
b) picking up one load (6) at the first location
when the hoisting frame (1) is retracted, or two loads
(6) when the hoisting frame (1) is extended,
c) lifting the hoisting frame (1) with the picked-
15 wup load{(s) (o),
d) displacing the hoisting frame (1) with the
picked-up load(s) (6) to a second location,
e) lowering the hoisting frame (1) with the picked-
up leoad(s) (6) at the second location,
20 f) uncoupling the load(s) (6) from the hoisting
frame (1),
g) lifting the hoisting frame (1),
h) moving the hoisting frame (1) from its retracted
to its extended position or from its extended to its
25 retracted position, wherein a secondary hoisting frame
(5) is coupled on or uncoupled, and

i) repeating steps (a) to (g).



