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;e3e,d6Tdt T An I nproved Head Franme Field of Invention
The invention relates to the novenent of freight

devi ces, for instance, a container. Specifically the
invention relates to the apparatus used for the
novenent of said freight devices and in particulammum

t he apparatus and net hod of ehgaging a freight d ll\|\|l““\|l“|\|‘“|“
and mani pul ating said freight device in order to *150159%

facilitate its movegTmpMVedHdadiEFrame! the present

i nvention i s not restrléged to any particul ar ty

freight device, it will be convenient to descrl b mmm"“”m""”mlm
applicability to containers as these re

nost conmon form of freight device. Background In
Bieltbof Inyentior ease the fl ow of freight through, for

i nstance, a port, systens have been devel oped wher eby
mul t i pheinhesiophelacdavd desnewntenast freightadavires, foninstancel 8
engaged by hoisting systens simultaneously.

&t}ﬁéiﬁ@rt 'S‘%@élh}éallﬁ A8 S BN St RiMHed t0GhEAPArdikuskll @ tBé movement of

frel ght factor of two. However, these theoretical

%an& E‘r&%ﬁf &ex’a&n ta:flg gr?%lédl&yvtlﬁ%ggﬁqtug Qﬁ@ oY wgé%ﬁg & freight

Sl ze ocat1 on,

fact, such.a variat an occur

drdce e Taamion B4 AReRffradieat ord R ERERE ploament. Whils

variation in any of these factors can s|low the f| ow of

theaisg bf the eeesertdnygntion dy eeigestricted tonyI RaKIGWartypeefdigieti gevice,

the containers, a slower rate of transport because of

ithell diefcbhwaniidnt teedesatile ity apglieabi bty domtaimgrsaas dloasb Irgpresent the

engagenent because of, for instance a sizeable

eHokf @nafbh flrm dfﬁ/&glﬂhﬁev@éld/ or height It follows

therefore that the prom se of the nmultiple container

lifting apparatus that have been developed is rarely

net because of the non-honobgeneity of the | oading

@gn itions and of the containers thenselves. Summary
#APAfion 1t is therefore an object of the present

invention to nore effectively acco at.e variations

i n 1 odupidgr WdRefieasedhs AT 4isaht tieped, (RTiDsics) § ort. systems

applicable to different situations. 1o Therefore in a

havesheensipedopedtwierenymnltiptnfrgiglhdenisss suchais sentpingrremaybe

engaging a pair of spreaders in an expanded position

anghgad by hglsting pystaniesimiuttarmeonsyr dhewretigaily] thesesystems increase the

GOOOOZ*

flow of freight by a factor of two. However, these theoretical increases in freight flow
depend upon the containers being of identical size, shape and location, when, in fact,
such a variation can occur often enough to disrupt and reduce this theoretical efficiency.
A variation in any of these factors can slow the flow of freight because of increased
complexity in engaging the containers, a slower rate of transport because of the difficult
terrain or even abandoning a double engagement because of, for instance a sizeable

differential in weight and/or height
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conprising, a first and second head franme, each for
engaging a lifting device; arigid first frane fixed

to the first head frame and a rigid second frane fixed

to the second head frane; a plurality of assenblies

pi votably mounted to each fixed frane so as to be 15

i ntermedi ate the head frames, 2wherein, each assenbly

conpri ses an upper hori zont al menber, a first inclined

B fdlwsTheiefore fHay thiegirbryisaol tite&dultipletcbﬁtafrier $iftirfg appdratus that have
frame and pivotally nmounted to a first end of the

bURRREVAOpddEe Pér@l'y AR HREAuse 8f B8 GHONMhoiIdEEhdMShfohE Bading conditions
menber pivotally nmounted to the second fixed frame and

ndoqltﬁ‘é%(ﬁtﬂgéi@t&?e%steﬂe second end of the upper

orizon nenber irst inclined inner nenber
pivotally 20 nounted to the first fixed frane and
pivotally nmounted to a m d-point of the upper

hori zontal nenber so as to be parallel to the first
Sumenary of lnyesdiorenber in a first position of the hoist
frame and a second inclined i nner nmenber pivotally
nmounted to the second fixed frame and pivotally

nmount Bds therefongiag-opisichef thé present imysation ty mersraitctivediber
so as to be parallel to the second outer inclined
pRohetodate Ariationd infpewiing eonditfons hed so bomste drivereallysapplicable to
that the first nenbers and the first fixed frane

dgfidif situdtiohst paral | el ogram and the second nenbers
and the second fixed frane define a second

Eﬁér%%o g Oagﬁﬁs%sgat E]tf alqu\%?lﬁgn gﬁdé/gcgets ra}lélto!;}? gjaalﬂl\ré%# éﬂﬂ&gmg a pair of
spre ders in an _expanded positjon and.a si

ShF kiR e piet POap 8B HLE PRl AP R STAGCIS Rasiion

and second head frane, each for engaging a |ifting

depising, arfirgl andssepand Head fanp; sesh ferengaging |ar11§11n$1@eafdce arigid
franme and a rigid second frane fixed to the second

fiest drafriedfiney ta thel firsthdat Yraofe sad saigid sesngiranedlxed to the second
nmounted to each fixed frame so 1 o as to be
hBdER4rRél s3I eralifeo 8 Sinilica BRStablRbENEd td fieh dB@e fahieas as to be
conprise first and second inclined nmenbers

SRR ﬂe%eﬁ@ 8d WiRkrdif&abih éﬁgmﬁfﬂﬁﬁ)rlséﬁﬁl upper horizontal

connected th roug an apex ‘connection. In a

d
él‘f.f%ﬁ)gf | 1rgte 1618{11} géultegg? &S ge\é :plv%?alglllgg%nﬁéd {o tﬂ alrsg ?%ed frame and
B eGR4 PR B HESLES e

engaging a lifting device; arigid first fra_rre fixed

togter imenfbier pivotadlaanguntgeeio alnﬁjseaondg fixed fapomil piveistly movated to a
to the second head frane; a plurality of nestable

dedond rnd 8§ thehippershqrizentabinlesnban afirst dndlimeé drmier friexsbdr pivotally
frane so as to be internedi ate the head franes,

WSheido tReARE Bk &Pf sl b/ SiRoRE§ ihiedStotamERp&iatl &0thé Uper
horizontal member so as to be parallel to the first outer inclined member in a first
position of the hoist frame and a second inclined inner member pivotally mounted to the

second fixed frame and pivotally mounted to a mid-point of the upper horizontal

member so as to be parallel to the second outer inclined member in a first position of the
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20 relative novenent of the head franmes and retract to
nest so as to permt contact between the head franes
through interleaving of the fixed franes. It will be
clear to the skilled addressee that |ifting device
enconpasses known variations in this field, including
a spreader or an intermediate3device such as an
adapter frane. 4 The invention accommbdates a
IWistifigie] yucbfth@tsbe it emblers atdnhefifsafieed figmbdefind a firses
in arelative fashion. It further provides for a

;Sa?ilre@c?g&@rﬁ Bf5hé 5&0nd Hfé}nb@%cdnﬁaﬁf?&cbﬁ@ﬁ&ﬁﬁﬁné ﬁeﬁlﬁé £6kcond
by the hoi st frame, l'eading to | ess weight, and |ess

ring cost. Thus, in a preferred enbodi nment,
”%ﬂﬁ%%%&# frame may operate at a fully extended w dth
of 6 netres, but be able to retract to a width of 1
netre. In a preferred enbodi nent, the assenblies my
be biased by a plurality of integrally nounted
kot seeenst aspeqtnthg infisnboppiovises 8 daox@grﬁ@aﬂ ArANgaging @ pair of spreaders
actuators may be electrically 1o hydraulically or
nnawexpandedipbyition anda single sprepdefie niretthotatimditivrrvomprising, a first
rel ative longitudinal novenent may be effected by at

ariasebordl RAH fragfe, SdchiTBg&abingGllfBhOaSi@y € nmount ed
generally in a direction ort hogonal to | ongitudinal

Rifidad Afst hjaﬁlel}‘ﬁ%ﬁ\sg rlégﬁao hqj g@gﬁgﬁg ggggé%&a&& h@&e fixed to the

ment actuators,

S a B rlt” anprtiy o TeBes Rl Oh Rt FL Pt B frame so

In a preferred enbodi nent, the driven assenblies my
aoapeilaiermediafe theipad emes whessingfbe a?ﬁé%@?%compﬂse first'and second

respectively nmounted to the fixed franes, and
mohnslchedbers respgdtivaly mouredio the fimed frawes, asdiconnected through an
ort hogonal actuators nounted fromthe first fixed
ipearg@nhdetivohe second inclined nmenmbers. In this

enbodi nent, the assenblies may resenble A-franes

di rected upmards Alternatively, the nmenbers may be

| ocated in a plane parall el to that defined by the

E}Eag o iragli)n&: P? glrvl‘alguoglfparégtdgse a t?f?%ﬁen?or engag“:ﬁ!igs a f)gi?of spreaders in
an expanded position and a single spreader in a retracted position comprising, a first and
second head frame, each for engaging a lifting device; a rigid first frame fixed to the
first head frame and a rigid second frame fixed to the second head frame; a plurality of
nestable driven assemblies pivotably mounted to each fixed frame so as to be
intermediate the head frames, wherein the nestable driven assemblies cause selective
relative movement of the head frames and retract to nest so as to permit contact between

the head frames through interleaving of the fixed frames.

It will be clear to the skilled addressee that lifting device encompasses known variations

in this field, including a spreader or an intermediate device such as an adapter frame.
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In a preferred enbodi nent, the apex connection may

i nclude an internediate portion pivotally connected to
the first inclined nenber and pivotally connected to
the second inclined nenber, the Iongitudinal actuator
nount ed between the internediate portion an end of the
first inclined nenber, such that on activation of the
| ongi tudi nal actuator, the distance fromthe end of
the first inclined nmenber to the pivotal connection
with the internmediate portion acts as a lever armto

Piedinedttioh hecdmmeddtestd piatalitebPdskatabligs 6 ARmnipulite tHatheb& Bdmes in
frames. In this way, rather than the actuator bearing

F D R ek 0564 TR

a5 R AL PRBHE e L5 SRt g s

preferred _enbodi nent each nestable assen&ly ma .
3 prefatied embodppayt. the hoisbisme max opesate af ady Sé?xtpw{qdi‘wéal of 6
outer nmenber pivotally nounted to the first fixed 15
metaesebeirie gbie/totratrdop torowidthof | onedref i r st end of the
upper horizontal nenber, a second inclined outer
menber pivotally nmounted to the second fixed frame and
pivotally nounted to a second end of the upper
iﬁ@i;ﬁréféﬁ’eé e B BREN, tRe SdsEmblidstRay BiEBladddtS a PYBAIEY of integrally
pivotally mounted to the first Tixed frame and
i upt 0 .4-.pai [ : -
oxﬁ%@%tx?tgﬁé ﬁ]ozg?loée Oprgge?l]teg eﬁ%o@ﬁneﬂﬁlseﬁl&eﬁcgﬂﬁ?ge may rbg telectmcally

oritzonta para

outer.inclined memqer . in a first 2o position of the

ﬂﬁﬁ licp %H%p%WHP%HEQEHHH@ninCIined i nner nmenber

pivotally nmounted to the second fixed franme and

pivotally nounted to a m d-point of the upper

hori zontal nenber so as to be parallel to the second

et geferred leimbedinmantrelative loagitndisdl nposhtenbmapbe effectbdby bt least a
frame, such that the first nmenbers and the first fixed

pdindEortiRlgbi adtublokSire PRtudtddgleasanyin Adidedtida ostB6 g6l to
menbers and the second fi xed frane define a second 6

%3%%&i§él%§5§5@ thd H@acﬁp@z{rﬂésl. £ Qgﬂ%} FéYtleQ%ﬁlbtoBﬁnené, ac igation of

antage of pivotal novenent I1Tst malntal nin

| el lati hi f.th nb . her.
B L P s RE BRI ot e Woach ot
parallelogramorientation is particularly rigid,

Wethinragplang dsiged by dhe hrad Aigies. £ ane.

In a preferred embodiment, the driven assemblies may comprise first and second
inclined members respectively mounted to the fixed frames, and connected through an
apex connection, said orthogonal actuators mounted from the first fixed frame to the
second inclined members. In this embodiment, the assemblies may resemble A-frames
directed upwards. Alternatively, the members may be located in a plane parallel to that
defined by the head frames, so long as the arrangement meets the essential criteria of

being nestable.
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5 Brief Description of Drawings Figure 1 Ais a an

i sonetric schematic view of the axes used to define
the orientation of the hoist frane; 1 o Figures 1 Bto
1 Gare schematic views of the relative degrees of
freedomthat are possible for two head franes; Figure
2 is an isometric view of an adapter frane and a
spreader for use with the present invention; Figure 3
is an isonetric view of a hoist frame according to one
aspect of the present 15 invention; Figure 4 is an

InSPFEefrbg eb8¥intéht, %éqéﬂ&tcoﬁﬁeﬁﬁgn ﬁﬁ?%&h&gant iBtennedilR portion
aspect of the present invention; Figure 5 is a

1§@?ﬁo\%\n&r&e feg Yh &lf f}rgﬁ aﬁ{eﬁﬁneﬁ = (?fnvﬁiaﬁﬁ ted to the second

ransverse tyans

20, Fi ure6 s.an.i tr| Vi ew the h

g, R SRR sty Bl e t%ﬁ Iame% ?gomon an
pl an vi ew of the hoi st frama of Figure 4; Figure

¢nsi ofthe Bishischined mpmberpsuchiibationiastivationrad thyr longlgttﬂi@al 4wtuat0r the

follow ng | ongitudinal translation of the head franes;

dHstgnreefr@nitise @l ofitie ftseinatinaihmembey tofthd Ibieoﬂabctcsnwcfticmnmith the

of Figure 4 following relative rotation of the head

fnfcaimB@iaRRpior 4t8s 450GV ribeinnia hclBvesthe Fngit(8indrelativahovement
end el evation view of the hoist frame of Figure 4

I
(SRR B oA e
PBS EnoTEOUHES B oRrgueDeib ke T3L08 I erd 8 fytytRseton. with
alternative process of lowering dissimlar sized
theassembiies ensuEpg Hergotian laﬁsf%%né%%eﬁ IpHouby trppgyerse

present invention.
component.

In a more preferred embodiment each nestable assembly may include an upper
horizontal member, a first inclined outer member pivotally mounted to the first fixed
frame and pivotally mounted to a first end of the upper horizontal member, a second
inclined outer member pivotally mounted to the second fixed frame and pivotally
mounted to a second end of the upper horizontal member, a first inclined inner member
pivotally mounted to the first fixed frame and pivotally mounted to a mid-point of the
upper horizontal member so as to be parallel to the first outer inclined member in a first
position of the hoist frame and a second inclined inner member pivotally mounted to the
second fixed frame and pivotally mounted to a mid-point of the upper horizontal
member so as to be parallel to the second outer inclined member in a first position of the
hoist frame, such that the first members and the first fixed frame define a first

parallelogram, and the second members and the second fixed frame define a second
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1o Description of Preferred Enbodinent It will be
convenient to further describe the present invention
with respect to the acconpanyi ng draw ngs, which
illustrate possible arrangenents of the invention.

O her arrangenents of the invention are possible and
consequently, the particularify of the 15 acconpanyi ng
drawi ngs is not to be understood as supercedi ng the
pealEtagrarh y Thof parbiéelpgrameeoliides the sdvanfige ofipuybtall hevement whilst
invention. In describing the applicability of the

hAMRMih@the patallebrel AR P BF tHeQn € FuZ@er, Bz alding hdferasle
in position that nmust be acconmobdated by the apparatus

. t i i . . 1 Ol .
BRoh b GRAL (e MEDRHE Brierhidels Raffeorly Y Bdin srength
rglt&a}tli.otrk[abeout each axis defined as M, My and M.
RAGIYF [ e desi gnati ons define a degree of freedom
whi ch the apparatus may preferably acconmodate in
order to be applicable to a variety of situations. A
schematic view of two containers Sa,b are aligned
parallel to each other with their |ongitudinal axis
parallel to the Y axis. Thus, 8 the containers are
BliafPékcriptivpalf Diawigdsat i on to each other along the X
axis with the Z axis directed downward. By defining

Fiﬁln%tliAV B PRSLEhORS s@entdlit ViR oLARLRENRES to @TtheQAYB M Eion of
these wth each degree of freedom the various

] S of the present invention may be conpared
@gﬁgfsg{ ﬂ%ﬁ ‘feterm ne which relative positions may be 5

acco dated by .the various, enbodi nents of  the present
Figuiend Pdn. rgaghemao VRSl therelztivg degregrofdirreeAgi thet are
position nmoving the containers relative to each other
passibly fontwoheadifieameshi s will be defined for clarity as
"separation”. Figure |c shows a relative change in

Pigaretd ioran ddonidiec ciem afianaxispted arge andldsproadyr fardisa &lith the present
path and so a rel ative novenent parallel to the Y
@¥édionfhis will be defined as an "off set". Figure 1 d
shows a rel ative change of position parallel to the Z

I?i%{lr%ﬁ W0 GQARAHALRY 4% 1%14; ‘ﬁ‘s LacBrtifnG 16 Bht Qépe@?&f"iﬁ%ﬁresent

e contal ners. I gure ows a relative rotatl

aboyt the X axis equating to one end of one
mvenuon,

Figure 4 is an isometric view of a hoist frame according to another aspect of the present
invention;

Figure 5 is an isometric view of the hoist frame of Figure 4 following transverse
translation of the head frames;

Figure 6 is an isometric view of the hoist frame of Figure 4 in the fully retracted
position;

Figure 7 is a plan view of the hoist frame of Figure 4;

Figure 8 is an isometric view of the hoist frame of Figure 4 following longitudinal

translation of the head frames;
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15 container rising relative to other container, which
W ll be defined as "trinf. Figure 1 f shows a rolling
of one container relative to the other about the Y
axis. Figure 1 g shows a relative rotation of the
contai ners about the Z axis, which will be defined as
"skew'. 20 These degrees of ffeedom are based on

rel ati ve novenent of the containers. The containers
Eiguie9gs as ead sievnatiom wiew of threchodst rameanf &iguee 4 ffoldowing relative
degrees of freedom being both translation and

fofitieh b the hEhe HanRE ebdi iebhyinAakeaxwdat ed by the crane
and therefore are not subject to control by the head

i OR€hn 8fd ?l-cr{ﬂﬁfo%fv%@ ofthe BBREAAMEBE Fi%u?é 4 "f&]ﬁ)vb’i?% !rr]ég e

odi nents o e present I nvention w be con

e
t h .of freedom based upon rel ative
lﬁr@\‘}éﬁgﬁ’t%.h%%?grﬁ‘?‘és’z shows an internediate frane 40 to

i ch_any f the head frames according.tq the,
%‘é@@é AN I shew theeRrogass lasyering fwg S ireiaraized cqglainers
internmedi ate franme 40 conprises an adapter franme 45
apperdingstprong gmbodiment apthe grasentdnvgigiena cont ai ner
through twi st | ock engagenents devices 55. Figure 3
Eigores 12Ad0 420 @ntl 1achow dh aljerhatiteeoqse sElowering @issinaitar sized
conprising a hoist 1 o franme 60. The hoist frane 60
écﬁh@diﬁ&@ﬁcob%n?ﬁﬁ&oﬁﬁe@@ﬁ%o@iﬁleﬂt 6f thebicsbnti@yengbgage t he
internmedi ate frane 40. The head frames 65a,b are
connected through assenblies 85a,b | ocated at opposed
ends of the head franes. It is these assenblies 85a,b
hat. faci l.i t el.atiye novenent of the head
#’F%ﬁ?gogé’g,ﬂﬁg{e%eghﬁ F’g | egn\éfrane 60 is connected to
the crane or trolley controlling the novenent of the

cabr ol VAR BT vaRpnt RGHAR AR HRe priadtdpvenfing Minesblet o the

hoi sting frame 60 m,a}r/l,cont ain a cabl e basket 80. )
REPEPRIARES Hawings, Whichdlusitets nossiblpsurapeepents of hdaveatien. Other
simlar in appearance conprising nenbers 90, 91

amanggmants pf fhexipvention esecpossibletand chewduéntbynthe meBiculbarity of the
Attached 20 to these fixed nmenbers 90, 91 are inclined
aeotpnsyidd dradlfgsvik nethto de@npérstodd hd supetedmgttee gdnerdlitgof the
fixed nmenbers 90, 91 and al so pivotally connected to
prRe&edaigd WiciRidnUrihinveitioncal | y extending A-franme. The

pi votal joints 105,110 vary fromthe inclined

In describing the applicability of the invention, it is important to recognize the
variations in position that must be accommodated by the apparatus of the present
invention. To this end, Figure 1a shows an axis system defining X, Y and Z axes and
rotation about each axis defined as Mx, My and Mz. Each of these designations define
a degree of freedom which the apparatus may preferably accommodate in order to be
applicable to a variety of situations. A schematic view of two containers 5a,b are

aligned parallel to each other with their longitudinal axis parallel to the Y axis. Thus,
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menbers 95, 100 in that on the first head frane 65a,
the inclined nenbers 95 are connected to the fixed
frame 90 through universal joints 105 permtting
rotation in at 10 | east two orthogonal directions.
Conversely the second head franme 65b has at |east two
i nclined nenbers, 100a, b, whi¥h are both connected to
the fixed frame 91 through a pin joint 110 permtting
the carttainems araplocad inlspativil solationds cathsathersdahg the X gis with the Z
a, but preventing rotation in any other direction. 5
akieditdetd doonieed.i B défiding edlaea@tjosilions 61 the &do kentaRess, and
100a,b & 95 also involve a universal joint. Gven the
ﬁ@hﬁﬁ?g Bitde W BRAdeBlte b Preeddth SthO §4rBus SribdRinhdHed biNBE Fresent
nmber 95 to rotaté in any direction and consequently
; fir e [ bj Lt e jnglusi on of
Ve R R & o BBl Sl E PO S e
second hegg frame, 10 65b..in several directions. The
apsammoripies DX ahe Yarioys pREPdimraIspddhereseat BIvEnis, 126
having a reaction bearing fromthe first fixed frane
90 and a second reaction point bearing on second
i nclined nenbers 100a, b. The actuators are inclined
upwar Eiguretbtindicatas & kelativerchamgyl ie positid® nfovirgt the nchthined relative
nmenbers 95. On sinultaneous actuation, actuators 125,
fo2@civbthbr dTBYEtheIeaxEe CThd wWill Be™efifdd foatRtityeds “sepdriteonX.
axis and thus affect a translation along the axi s of
the fyg; SINRY, | 3 . t j
actidg edﬁcgﬁgw?ﬁé seca%%n%%%ﬁggg?ﬁ%%Eéﬁgﬁg£§$sgﬁ?%ied
at [ i end tQ.rotate
ol AR bl 45 4158 GBI Rer Rl he VR il iPbE detined
rel gfi.ve rotation Mz about the Z axis. 20 Thus, the
@%?béfgv%'actuation of the actuators 125, 126 achi eve

two degrees of freedomor relative novenent of the
head Fighieelsl showsjg relativejchange of position parallel to the Z axis, which

equates to a height differential between the containers.
Figure le shows a relative rotation about the X axis equating to one end of one
container rising relative to other container, which will be defined as “trim”.
Figure 1f shows a rolling of one container relative to the other about the Y axis.
Figure 1g shows a relative rotation of the containers about the Z axis, which will

be defined as “skew”.

These degrees of freedom are based on relative movement of the containers.
The containers acting as a single unit are also capable of six degrees of freedom being
both translation and rotation. These are normally accommodated by the crane and

therefore are not subject to control by the head frame per se. Therefore an assessment
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The apex connection 115 further includes a

sub- assenbly whereby the inclined nmenber 95 incl udes

an extension 13S, having a free end. Further a pivotal

portion 140 permtting limted rotation is attached at

one end, a further actuator 130 bearing between the

pi votal portion 140 and the ffee end 135 of the

i nclined nenber 95. The actuator is generally directed

gfahavdrius embbHimevitsaofithe present reventiorawilbbeadonfmed t@thokel@egrees of

is connected to the apex connection 115. On actuation

@éedbintbased usinaielalis move@esitot at i onal portion connect ed

to the apex connection 115 will stay fixed causing the

free end 135 to nove relative to the apex connection

and consequently, given the universal connections of

the i ' - r L LV, t

the Homyers BolBaRThstnes F ey kB S PREBTRU A frames

corresponding to.the. off set shoqwn in Figure 1 c.,.

LIRS BrestnlamveR Lt RB At (hpar B dpbiheatsiate frame 40

within the apex connection 115 |eads to a further

ehaggises of adapies disimeotS and) aesprepdenifadented to TRgagriaggpigingr through

shows a second aspect of the hoist frame 150. As with

twhst 1a&k prgegdmerss depastsSshown in Figure 3, the hoi st

frame 150 includes two head franes 65a,b which are

attachable to adapter frane 45. Further the head frane

65a, b are connected through two assenblies 155a,b and
Flkglﬁ]e?y%ﬁ“tfs%t% %?ﬁb%%{dlﬁng]tﬁéﬁregeﬁt fentibh %orzngn_?_lrr]lg a hoist

enbodi i ers fromthat shown in ngye .
bAbERY: She bUAESRRPRO i ich B LERLFTASRIR) WBR BT e
rgmay e, THehad e bont fseseiedet TErkeh rempics s5ub

the construction. Taking the first assenbly 155a, the
Tocatad aornposrd ensaioé the headrfrmes slt anthegsrssenpllics Babahat facilitate

menber 175 which is connected to the first head frane
thisaclbtiviomgherhew off tiel liead frapas 654, el Tine hoesting fraf 6D6S camutcted to
170, both which are pivotally connected to a fixed

{heapmc bb Qallay oritiolidigathk Yndvemescdfale haistinpefritaé ba eiibadh sheaves
menber 175. The second head frame 65b includes pairs

96a,b,0Ghd B8 ABEPES el @Y BBL phBRoRI TR ¥RURIdMe frame 60 may

connecting”the horizontal menber 175 to the fixed

;@?@ﬁa%%@?Pﬁé%¥§%nLgfsfirSt paral |l el ogramis forned by

Referring now to the assemblies 85a,b said frames are similar in appearance
comprising members 90, 91 integrally fixed to each of the head frames 65a,b. Attached
to these fixed members 90, 91 are inclined members 95, 100 which are pivotally
connected to the fixed members 90, 91 and also pivotally connected to each other to
form a vertically extending A-frame. The pivotal joints 105,110 vary from the inclined
members 95, 100 in that on the first head frame 65a, the inclined members 95 are

connected to the fixed frame 90 through universal joints 105 permitting rotation in at
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| 65 and 170, the fixed frane 160a and a portion of the
upper horizontal nenber 175. The second parall el ogram

is formed by pairs of inclined nenbers 180 and 185

with second fixed frame 160b and the remnai ning portion
of the upper horizontal nmenber 175. A further

variation of this aspect is tiRe pl acenment of the
actuator 190. In this 1 o aspect, the actuator is

loast itwo ortkeopak difdctibng. CCeanversblyribasdvond beadpipame 65b has at least two
hori zontal nenber 175, fording reaction with the outer
inclidedeembersi1©0s,b e hichatk Bolh confetied tdehesixat Ifidine 91 through a
assenbl i es 155a,b having simlar actuators, the

ﬁﬁ@@m@i 1PFeriBE 8 3hOMRon fbdut Eﬁéf&e akil al alsassgé@mqgﬁﬂa rvawsm

a Sinmul t aneous actuatlon of the actuators 190a,b

f sinultaneous retractlon
]g?g#ﬂggg%?Pa or’s 9%@%$%g%&f%lthls orientation, the
rel ati ve novenent 200 draws the head franes 65a,b
towards each other until the fixed franes 160a, b are
adj acent. Figure 6 shows the result of further
r et r abltg Asx 6pnRgetion ¢ 1 3 sensectinggpalinedapembrasbat & 5 alprinvolve
"nestability” of the invention that is inherent with
Haniversd goiptrbG ettt wniwdisaleonnecEpry L0% $hi8 pemuitsahe inglinébmember
fully retracted 20 position, the fixed franmes 160a, b
Ysnoaotary i@rang dwectidmodndeohstguédity ths siestbadcesanhd 68a, Bubject to the
folding within thenselves into a nore conpact

Athusidd %Y‘@ﬂfer clERRnts &3 Peimitted tBoNEAFLIRTE %eﬁs%@orpi head frame

comng into immnent or actual contact 205 f

t: t si ngl e adapter frame 45 such that t he
ﬁ%?g%gggg‘hﬁﬁgékls adapted for use for attachnment to a
si ngl e cont ai ner. 13 Figure 7 shows a plan view of
the hoist frame 150 as shown in the fully extended
arrangﬁnent according to Figure 4. This view provides
a nor Eheassemblgsdpadifurther ltlﬂwil%laomtqratlaﬁ Rpdavig; aigagtion
oriented at an angle to the Y axis on the second
bensiegifdoyn theSivst fifed famota ) axd a scomletddnipeintbearingien second
peri pheral nenber 185b and the inner inclined nenber
ihéBiedmenbeas 100a,b.nThd adisdto @edint hitvdripbedsbut 1 fReeostgle to
assenbly 155b. As shown in Figure 7, actuation of this

ﬁﬂ@inlcﬁﬁéh REhYas 95, Zjhosuhﬁﬁ%oﬁ@a@uefti%haédtﬂa%m% 060kl move the
the head frames 65a,b parallel to the Y axis

%?g%cfg%g gSl';' galraﬁelttg ek axR&hd mvé@feptya ttri}ﬁla%h 'a?d?lg%e X axis of

the frames 65a,b. However, if one actuator 126 is activated, and the second actuator
125 held at a fixed length, then the head frames 65a,b will tend to rotate in a skew

fashion as shown in Figure 1g, being a relative rotation Mz about the Z axis.

Thus, the selective actuation of the actuators 125, 126 achieve two degrees of

freedom or relative movement of the head frames 65a,b.
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to Figure 9 shows an el evation view of the first

assenbly 155a showi ng the franmework of nenbers form ng
the parallelogranms. In particular the parall el ogram

216 associated with the second head frane 65b,

conprises inclined nenbers 180 | 85 and hori zont al

menbers 160b and a portion ofllt he upper hori zont al

menber 175. The first parall el ogram 2l 7 associ at ed

wi t h Thesapek cenndetian 115 ArthetBaludespsitsassemblyi winaretst the fnclined
menbers 160a and the remai ning portion of the upper
hemberdft iatludesdiesx ténéfonal38, having ek emini@nthed & pivaed portion 140
170. A feature of inclined nmenber 165, however, is its

FRMRARE hﬁf‘tea QOth'orﬁﬁtaﬁﬁélﬁzﬁ a2éfh enthlh ‘ﬁh’tﬂek E&u%f @35(5 Eéaritng between
the inclined nenber 165. Further, the inclined nenb

&1@% x%'tefl Sf:tﬁm r46r5]n8 Fl? 1?6% é'nﬁsl%g %gltﬁkgin{:lﬂg tdI &%gb&%b %he ]agélator is

econ para ogram can

Ien hen 22 ording.to.the extension or

SR rseq pRael BARSY 18is b thiorAtonicportiony Al iicatmectsd to
relative rotation 235 about the Y axis, the actuator

the @perscanpedivncd Ss Oruastyasion of trecciugtor |13Aghp ratatipnsd pertien

i nclined nenber |65. This causes rotation at the

saanedted® thé apdxeconnediondd b abill staydn@dhc2isigith dregiend 18 fieo move
paral | el ogram shape to forma quadril ateral

fetutis e ¢hithidtabyx corBRbdn adQansclaitBs ghlen thic WEVdreN cdidibctotk of the
so is no longer parallel to upper horizontal nenber

ﬂa@l%ned%érﬁ@err%”@élﬁé a rel&ﬁlvé‘ h3EGnd o PAR IO BaRBG5h ﬁ'fﬁf'zﬂel to the
and the first head frame 65a rotates accordl ng to

§s3lehe &Pé‘ﬁ‘)gs‘g?%e ‘E:E%ésggﬁé i FlpoREE gl %@ (B8Ycsiono
Y
(5 bt 30 g e e saect i L ead50 B B iegise oh fpedom of

in the situation where the head frame 65 a is | owered
wlpe MPYPMeRe att ached cont ai ner contacts an inclined
surface, on release of the actuator 220, the frane
w Il self adjust through the application of force
applied by contact with the ground as the container is

| ower Ehk Figufelt §Htevs ssecasnil Spedt of (e 1ot fraad) 1591 nenvitiothe
the invention is shown in Figure 10. to On application

PevRUs b.’s‘f)‘é@trs‘f'lolwﬂé@ FédhPe 3 SHE RoidSHridie 1 50 ﬁHﬁlﬁbé’ﬁVd"ﬁ’@d@ fhdies 65a,b

cont al nér engaged Wi th head frane 65b contacts the

grﬁ? Q?afcﬂ%g {(p?dh EQ:P ‘ﬁ%hl% &5 %ﬂgﬁ%qge ﬁ@e{dhfr%rﬁg gg%,lp e connected

I ane ane wll

nt mb 5 .
lf%%é?&rr&&%??%efh O Rt éh%ﬁﬁﬁesf’mgf}éﬁ%}%%’bo@% this
second head frame i
embodiment differs from that shown in Figure 3.

The intent of this aspect is to create assemblies 155a,b having a frame work of
members forming parallelograms and so introduce a marked increase in strength and
rigidity. Again the assemblies 155a,b are similar in the construction. Taking the first
assembly 155a, the framework of members comprises an upper horizontal member 175

which is connected to the first head frame 65a through two inclined parallel members
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65b. This relative shift 240 may al so be effected by

the trolley, whereby the second 15 head franme 65b is
lifted by cables relative to the first head frane 65a.
Figures 11 a, 11 b and 11 c show a particul ar
application of the novenent shown in Figure 10. Figure
11 shows the first and second2?head franmes 65a,b at the
same height with the first head frame 65a engaged with
6 Scamdt 180 nlsath 2/hieh, aredpivolallysoamartddetp atfhad ftanee Dada and pivotally
cont ai ner 245b engaged by the second head frane 65b.

ddﬂnédlécﬁto&haﬁ&h;ﬁ)ntdltmdn&)e@ §95.1 BHe §cRofd B&R 165D includes pairs of
contai ners 245a,b on the flat surface 246. On cont act

st 30 A

%s ??(n:ri)k'rx 2 g|66b atilhg tt}he ﬁrgtiqa\}rél?eﬁ)o m ik d% § éﬁt‘gmeg members

eren I con

e eff [ e relatlve he| ht
h% dﬂr@n@@ %8@%8 a 3 2 prigRoh aﬂqwge@w Yf"i member 175.
bet ween the bottoq1of the contai ner 245 a and the _
Heroieaendppsallelegram ip frmed bimairn ef weknndimembern d 8¢ pad h3P with
as shown in Figure 11 C. An alternative exanple is
shondhfixed framel i €3b dridlthe fediginih poriod of the \fiper barszontad member 175.
exanpl es shown in Figures 11 a to 11 c did not require
the containers 245 a to 245b to be in close proximty.
The exanpl es shown in Figures 12a to 12c and 13

requi A%&ﬁl&%&ﬂ%cﬁi SEh &%pﬁcgq% %ﬁfaggr{l%ﬁ]t ﬁtﬁe&tuator 190. In this

prOX|n1ty hus as s cont al ners
Ld at full 2 h
B R ReypE adetis TR BRGHU TS WAL ﬁ%«ﬁﬁwmber

A%m 11135%%%89 3‘8}%%% gutey &%g gedpn?mﬁ@g?%%%é%- olYithsthe signilar

hori zontal actuators 190 whilst permtting free

sRscrabiigst 1 So8,bhevingstnilaragtuaiprs ieigpeiaion node skwyyn My ewre 1b is
245a into close proximty wth the second contai ner
ahidyevthirbegh 4 bienulltaneius acnbtiorneith@ dGeatos 190a,bl above

the ground. The first container 245a is then | owered

to the ground, adjusting the assenbly until the

desired position is achieved, as shown in Figure 13.

15 Theigasl § s}fws%ﬁé PR o Eﬁa;uﬂaﬁeoq rétﬁbﬁ?rﬂametact%mwmab In

i nvention 1s al so pOSSI e to achi eve e novenent as

%\ s[%rlenltatlorFlI t%lél rreelatlve movBéfnen?%(S dragvs tﬁe hea%%a%e%eéa bstowar%s each

other until the fixed frames 160a,b are adjacent. Figure 6 shows the result of further
retraction of the actuators 190a,b and demonstrate the “nestability” of the invention that
is inherent with both the embodiments shown in Figures 3 and 4. In the fully retracted
position, the fixed frames 160a,b have interleaved following the assemblies 155a,b
folding within themselves into a more compact arrangement. The result is the head
frames 65a,b coming into imminent or actual contact 205 for attachment to a single
adapter frame 45 such that the hoist frame 150 is adapted for use for attachment to a

single container.
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surfaces having differential slope, has the sane

effect as with the hei ght adjustnent shown in Figure

10. Thus, without the need for conplex control systemns

to mani pul ate 20 the containers, the assenbly is

capabl e of self adjustnment to automatically achieve

the desired arrangenent. A fuPther exanple of the

benefit of the self adjustnment is the application of

wi nd | oads or eccentric |oadings of the containers.

The containers present a significant 16 surface

ar ea, Fig@e Wl shotg aiplartvie®f itkeioidd fenfeorsoas apewh adthequliye
head frame, as does the potential for shifted or

B g o B PR P oy Pty of
QYR SN0, BN Gs bR DPANLHANTs uaN ccoRRGANENLLY

an undesirabl e’ arrangement of t contal ners. wever ,

t he head_fr s of the present invention are

s 4o st T Setiton 8 GrBinEeRbyesn dicper et Searhs 183 and the
and so_ prevented from novi ng. Because of the upper
RGP Befined maneis 700 PEUAGH o0 AbarGhaseTare B of b sacpesh,
the containers remain square to the ground, until a

dsserbigrl SHlor Ae shawrs esFighe 7aactaatgenadiibis iclined hctagtpu2t0 keads to a
a new desired orientation. 17 The clains defining

tehive mogioh iof thediedd &idmled b5 QWpardilblab $he Y agi¥Rofr@sponding to the off-
engagi ng a pair of spreaders in an expanded position

@0 6h Ay Shy ke SntRINSAI8gurk Ic.2 retracted position

conprising, Afirst and second head frame, each for

engagi.:n i fri devi ce. | 0] irst, frame fixe
ot Peae o s Y Bt o S b st B

o the second head f{rape; | urali of, assenbl i es
%@%W%M? RGPS o ene ek agrems o WepStiodsr 16 Patslelogram 216
internedi ate the head franes, wherein, each assenbly
weoqietpd withahe sasped hepdriraneme R, compmses inqlined membierrc] §05 &85 and
outer nmenber
horizontal members 160b and a portion of the upper horizontal member 175. The first
parallelogram 217 associated with the first head frame 65a comprises horizontal
members 160a and the remaining portion of the upper horizontal member 175 and
inclined members 165 and 170. A feature of inclined member 165, however, is its
connection to an actuator 220, which lies parallel to the inclined member 165. Further,
the inclined member 165 differs from the corresponding inclined member 185 on the
second parallelogram 216 in that it can lengthen 225 according to the extension or
retraction of the parallel actuator 220.. To achieve a relative rotation 235 about the Y
axis, the actuator 220 is extended so as to extend the length 225 of the inclined member
165. This causes rotation at the vertices of the first parallelogram 217 deforming the

parallelogram shape to form a quadrilateral. Consequently, member 160a rotates about

vertex 230 and so is no longer parallel to upper horizontal member 175, which remains
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pivotally nmounted to the first fixed frame and
pivotally nounted to a first end of the upper

hori zontal nenber, a second inclined outer menber
pivotally nmounted to the second fixed franme and
pivotally mounted to a second end of the upper

hori zontal 15 nenber, a first!inclined i nner nember
pivotally nmounted to the first fixed frane and

fredah @bsitiomenrhleagtht endathaifidst headfrarné 65 himtatpparcording to the
hori zontal nenber so as to be parallel to the first

distbRionl ifl hdpeest thefiReparhilel Gerfl(Béw RAsdrilheral i 17 NCorReduhtly, the
frame and a second inclined inner nmenber pivotally

ERRE atgch %dsrendbg_ame & m;,%g ﬁﬁdm {8 ﬂwﬁbx Qk %guilené fis achieved.

nount e lPOInt (0] o € upper OleOﬂt_ _
RSB PR TR e el RO PG B34 e

hat the first nenbers and the first fixed_frane

éﬁt‘i‘%e‘g ceRipIgeT contagty an iglingd,surface. PR Eelease of therpshgtar 220, the
and the second fixed franme define a second ]
wamemile pdfadingt throngh the application of fofrecaanpligd by cantaet with the
claim1 wherein the assenblies are driven by a
goundchbs thy cadtainat B8dowerey. nount ed actuators. 3. The

hoi st frame according to claim2 wherein at |east a

pair of orthogonal actuators are nounted generally in
a direction orthogonal to |ongitudinal axes of the

head exX S . ibf oW in Fire 10.
ea Arfﬁtgife? gcﬁﬂl}gfé dJrind e%dﬂsfﬂi'érft ﬁ?ﬁﬁqﬁV&ﬁBhYﬂl#oQ{?ﬂqgtﬁ@r 10

ort hogo tors cause relative novenent o
d .f in th t di tion. 4 The hoist
OF Bl GEREP Ly G B RS P LISkl oGl E} gnsseed

rotated 10 relative to each other within a plane,

¥k, Frsuirgye 6l consais @Fa%ﬁ%lgth#qsa&w canfaingt gngagafl with the other
activation of the orthogonal actuators 5. The hoi st

lhead feamectay tierdftpmeowdhadiestén diape Inedintgining the pperhomigpntal

i ncluding at |east one |ongitudinal actuator nounted
membemnl Sherizbatak pdehittirech fejativh ehifiamelatdscofele seeondiBedddrame
15 inpart a longitudinally directed force conponent,

65, ThASERTPE S8R 230 MR BclefRRiedibly thétralidyy YhRRbS TBNéecond
of the head frames wthin the [ongitudinal direction

ﬁ&d% /&5 19Tl bg RELILORMHUE &%‘ﬁrfz‘}%eﬁ@%&e 68, The

ol st frame according to any one o e precea'i ng
clains wherein at | east

Figures 11a, 11b and 11c show a particular application of the movement shown
in Figure 10. Figure 11 shows the first and second head frames 65a,b at the same height
with the first head frame 65a engaged with a container 245a, which is smaller than the
container 245b engaged by the secovnd head frame 65b. In this example, it is desired to
place both containers 245a,b on the flat surface 246. On contact with the ground, the
second container 245b deforms the parallelogram of the second head frame 65b, as the
assembly self-adjusts its shape to accommodate the differential in height between the

containers 245a,b. The effect is to change the relative height of the head frames 65a,b
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one of the assenblies is |ocated adjacent each end of
the head franes. 20 7. The hoist franme according to
any one of claims 3 to 6 wherein the orthogona
actuators are |located parallel to the upper horizontal
menber, and pivotal ly nounted 19 between an
|nterned|ate poi nt of the firlSt outer inclined menber
and the second outer inclined nenber. 8. The hoi st
gndapducingibe gap @St betweyn thedottbmt dféhqeantainiérigSe bad the ground 246,
wherein the 5 second inclined nmenbers include parallel
nail bsthadontwndpessntacd theldreutidisshowh anBigagcdICli ng to any
one of clains S to 8 wherein the |ongitudinal actuator
is pivotally nmounted between the second outer inclined
menber and the first inner inclined nmenber so as to

i ”paBAn?.ﬁ Jnﬁ@\? Se{ﬁp RGN irf glt'lﬁﬁlre% QEQ ' ltZHdiﬂz fl?% gﬁhereas the

to 1 ane accor bne

rec cl.ap.ns ormn actuator
Haiseidy F@ur%%ﬂ?@ﬁ%?}q 4@@%{?&@( prww%%@ 245b to be
sai d nenber extendable y the force applied b
iBeiQse provdmityt Jhe sxamplss ﬂpwrrrlnéﬁmﬁ%mftp dAe aa@i% Ffuirg the
to claim10 wherein the deform ng actuator is arranged
eaunginari bt begplacedtin ehose proxitisy.shhyseasshowhén Figust 12a, the containers
parallelogramis deforned to a quadril ateral shape
franeldgit adulpsepatdtioh 260 daS thekauRindgs dro tiainilowert tb kR ground as
first head frame about the |ongitudinal axis. 20 12.

sﬂaevnhﬁ rm“»guré q%TEAg%%%Qdﬂagcoh%nﬁ:?24%]% lﬁ‘fgelt el @8t 48 ground

clains, Wherein on rel ease of the deformng actuator,

ﬁﬁ? ﬁﬁg}%ggéﬁ%g?é%ﬁﬁgé by noﬁ?&l? gtlrugté)psawﬁﬁ}%bg%lﬁmgsf{ee movement
M?@%&&Qﬁ%gg%gntﬂe %rSQ %é)tgtal?l];r fg aelr?t%% oSse Ip?ox1m1tyw81 t‘ijqe second

container 245b whilst the first container 245a is still above the ground. The first

container 245a is then lowered to the ground, adjusting the assembly until the desired

position is achieved, as shown in Figure 13.

The self adjustment feature of this aspect of the invention is also possible to
achieve the movement as shown in Figure 1E. By lowering the containers Sa,b onto
surfaces having differential slope, has the same effect as with the height adjustment
shown in Figure 10. Thus, without the need for complex control systems to manipulate
the containers, the assembly is capable of self-adjustment to automatically achieve the

desired arrangement.

A further example of the benefit of the self adjustment is the application of wind

loads or eccentric loadings of the containers. The containers present a significant



single spreader in a retracted position conprising, A
first and second head franme, each for engaging a
lifting device Arigid first frame fixed to the first
head frame and a rigid second franme fixed to the

second head franme; A plurality of assenblies pivotably
nmounted to each fixed frame s8 as to be internediate
the head frames, wherein, the assenblies conprise

fuirface argadregdidng o 4 eonkideratilerfordoappliadde plechéaddtamerpsidoesdhe
to the 1 o fixed frames, and connected through an apex

moenat forghifted 4r pddréy isuv’ksdl chrit&iners ageing anGcténtGe Wa), Wior art
wherein the assenblies are driven by a plurality of

dyRleRE a8t dYmBBME LiEkh] Afckd Blaa5 ﬁlrod%'iﬁ rbfution RFitpldbdlut fh'é%@?d frame,
according to claim 14 wherein at |east a pair of

;g'{dtéaﬁ ﬂ@llltgfaﬁ{l] HARAKS bl@r faﬂr%e%?gf #E Qgﬁtalne}/s P%w%gerhglaeéiead

| rec ogona gl tudi nal” axes 0
Suc

ra n S|nu tane ct.i va .
%W%Oé’&h%?reaw iepfieh B ons Rl v ES \sie#@ %?P {ig assemblies,
head franmes in the orthogonal di recti an, '

B nageieateddrany maying. Bscaseal tﬂiﬁ@ﬁpqrﬁ@nﬁpmtgk mpmlz@rdWS
franme to the second inclined nmenbers. 20 16. The hoi st
mpiataening boriztinta) positioh,ghercdrBainére renain sipeart eatdie feramdsuntil a
are rotated relative to each other within a pl ane
fhethemfeeceliypuddd ehd@rachgbmanits self-adjastab adielv dusied biéntation.
activation of the orthogonal actuators. 21 17. The
hoi st frane according to any one of clains 14 to 16
further including at |east one |ongitudinal actuator
nounted within the plane defined by the head franes,
and so as to inpart a longitudinally directed force
conponent, said assenblies arranged to permt relative
nmovenent of the head franmes within the | ongitudinal
direction on activation of the Iongitudinal actuator.
18. The hoist frame according to any one of clains 13
to 17 wherein at | east one of the assenblies is

| ocat ed adj acent each end of the head franes.
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19. The hoist frame according to any one of clains 13
to 18 wherein the apex to connection conprises an

i nternedi ate portion pivotally connected to the first
i nclined nenber and pivotally connected to the second
i nclined nenber, the |ongitudinal actuator nounted
bet ween the internedi ate porﬂﬂon an end of the first

i nclined nenber, such that on activation of the
Tlengjaimsdiefiningdbe invention arpes fhllowance from t he end of
the first inclined nmenber to the pivotal connection
wWth the internediate portion acts as a lever 1 s arm
to achieve the |ongitudinal relative novenent of the

head AnamesandQor dp8ging iasptairfolrfﬁﬁ%a@e%ﬁféﬂ SPahRdFoRitidh hid a

or 19 wherein the second inclined nenber cConprises a

[ {nel | L . nted to the second
FRGE fepddhn b Bt TRBRR B EAPPAIBET Gt The T xec
frames includes the first inclined nmenber noving in 20
the interstitial space between the two second inclined
menbers. 21. A hoist frame for engaging a pair of
Adiratzad seoqnd head Ermsnerel fysaepginga é}%wgadeéﬁl%:g l e
spreader in a retracted position conprising, 22 A
Airigid fiest framediored th dedirbthead frasmaend faorgid sagagd frgme fixed to the
lifting device; Arigid first franme fixed to the first
fanl héadrana)d a rigid second frame fixed to the
second head frane; A plurality of nestable driven

i ' ABRHA i f as

?gﬁﬁgﬁbhﬁg?ne ia? h?he heggﬁ?égh%%ﬁmaﬁgﬁgﬁﬁfa%gg)ﬁg
nest ahl riven.assenblies cause selective relative
ﬁ@ﬁgﬁ@ﬁﬁﬂg?h%%gﬁﬁggh“’ aNMts and retract to nest so as
to perm.t contact between the head fra .t hrough
AR GSTCBMAY FBRSS B PP Ao gy SISt irdingd puer member
frame accordin% to claim21 wherein _the driven
piyetats mastesite Ty fissbfixesl frame prgd pivetelly srountedeigrasfirsyend of the
nount ed actuators. 23. The hoist frame according to
opzr hodzontdl enenbrer 4 sdcemb inchnguladuteraficrobar ipogpdaily mounted to the
actuators are nounted generally in a direction

fdcbh@ BREBIrah® ah® piiotalldinidintedX &Sa Scotidiendlér the appdrhafiesntal
such that on sinultaneous activation, the orthogona

AHeldtRl, A" s(GAURRd inner member pivotally mounted to the first fixed frame and

pivotally mounted to a mid-point of the upper horizontal member so as to be parallel to

the first outer inclined member in a first position of the hoist frame and a second
inclined inner member pivotally mounted to the second fixed frame and pivotally
mounted to a mid-point of the upper horizontal member so as to be parallel to the

second outer inclined member in a first position of the hoist frame, such that the first

members and the first fixed frame define a first parallelogram, and the second members

and the second fixed frame define a second parallelogram.
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rel ati ve novenent of the head franmes in the orthogona
direction. 24. The hoist franme according to claim 23
wherein the head frames are rotated relative to each
other within a plane defined by the head franes,
through differential 20 activation of the orthogona
actuators. 25. The hoist frang according to any one of
claims 22 to 24 further including at |east one
2.ongi Thediaisti fraaes acgowiingowtained wherhinthe hesepbhiescard dfiverebly a
by the head franmes, and so as to inpart a
ploragityt efintegtdlly mounesl atuaf@s.ce conponent, said
assenbl i es arranged 23 to permt relative novenent
of the head frames within the [ ongitudinal direction
on activation of the |ongitudinal actuator. 26. The
oi st
Tnor o B, BERCLALA 6 % 20elin £ 1B Eodiot & eﬁm
i | ocated a cent each end.of the head fr S . :
Sl S e S SR B R A5 TR g Re R0 aramalepof the
26 wherein the driven assenbljes conprise first and
dranesruch Hiad onevipalanepusartivetion the orhogenal acmatorecause
fixed franmes, and connected through an apex
retative o1avementseithie beadrfoagagsan theorrthagona directirmunt ed from
the first fixed franme to the second inclined nmenbers.
28. The hoi st frame according to claim 27 wherein the
apex connection conprises an internmediate portion

Pi votahd NoiGRRSCARErdits foSaifn T WherkfiCthe REfh ARABEIre fiGked

pi votally connected to the second inclined nenber, the
00 AP PR SERLRER ik g it

. hat tlvatlon of the Iongltudlna
%’S‘tvﬁté‘t‘t)‘?ﬁﬂ? g ‘? Tomthe end of the first
i nclined rrerrber to the pi votal connection with the
intermedi ate portion acts as a |l ever armto achi eve
the longitudinal relative novenent of the head franes.
20 29ThérhmstHoansg adepating @enyoae nfjclhims? ti 4fidthenincBaling at least
wherein the second inclined nenber conprises a pair of
omClohgiadingt abaster faohtedButhiethe plank lefif&rinthe fhieXd ftames, so as to
frame, such that interleaving of the fixed franes

in%!ttl)éjl%ﬁ%ﬁtnﬁnaﬁly' (ﬁfecteﬁ%ﬂc@ @6m Blsafdidneb]]el aI‘rQﬁged to permit
I ntersti space between the two second i ncl

I[E‘ng [fovement of the head frames within the longitudinal direction on activation of
the longitudinal actuator.

6. The hoist frame according to any one of the preceding claims wherein at least

one of the assemblies is located adjacent each end of the head frames.

7. The hoist frame according to any one of claims 3 to 6 wherein the orthogonal

actuators are located parallel to the upper horizontal member, and pivotally mounted
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24 30. The hoist frame according to any one of clains
21 to 26 wherein each nestable assenbly conprises an
upper horizontal nenber, a first inclined outer nenber
pivotally mounted to the first fixed frame and
pivotally nmounted to a first end of the upper

hori zontal nenber, a second iflclined outer menber
pivotally nmounted to the second fixed frame and
Ipitwetnadr intemmadiategoing of theefrstheliterivclifed mvanbep pad the second outer
hori zontal nenber, a first inclined inner nenber
pehmddahénibérount ed to the first fixed frane and
pivotally nmounted to a m d-point of the upper

hori zontal nenber so as to be parallel to the first
outer inclined nmenber in a first position of the hoist

ra . A1C1 .
ount L Tl REGCRL ol LI5S P AP TR e Rl Mhfein he
nount ed..t o, a nj d- poi nf of e .upper horizontal nmenber
SR R R eBbes R e Piele! BBt “ T i ned
menber in a first position of the hoist frane, such
that the first nenbers and the first fixed frane
define a first parallelogram and the second nenbers
and t Tlke bastdiaing acceriling wmramydat bficlabnsk tohwherein the longitudinal
paral l el ogram 15 31. The hoist frame according to

sdt@dton i QiveleiyahsuritéEbawtéiioge sedond otiteaimlifedfiembec aidtle first
parall el to the upper horizontal nenber, and pivotally

RENhEEhASHhURES 815 kdnFIRBH 1AEE B FUneAl ot Bnfitddiial force.
outer 1 nclined nenber and the second outer inclined
menber. 20 32. The hoist frame according to claim 30

or 31 wherein the second inclined nmenbers incl ude

rallel. pairs of nepbers. 25.33. The. hoi st frane
D or G Sing esErRE fo e 36T PregSRBIS et
| ongi tudi nal actuator is pivotally nounted between the
defpbpias getator isTepiHedipsraliel &o thefirstapgeringliped mpgeher, said member
inclined nenber so as to inpart at |east a conponent
eftelablripi the dimea bprfled by th&dFdmitpectnatost f r ame
according to any one of clainms 21 to 33 wherein a
def orm ng

11.  The hoist frame according to claim 10 wherein the deforming actuator is
arranged such that on activation the shape of the first parallelogram is deformed to a
quadrilateral shape having no parallel sides, causing rotation of the first head frame

about the longitudinal axis.

12.  The hoist frame according to any one of the preceding claims, wherein on
release of the deforming actuator, the assembly is self adjustable based on the

application of an external force.
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actuator is nounted parallel to the first outer

i nclined nenber, said nenber extendable by the force
appl i ed by the deform ng actuator. 35. The hoi st frane
according to claim34 wherein the deform ng actuat or
Is to arranged such that on activation the shape of
the first parallelogramis de¥orned to a guadril atera
shape having no parallel sides, causing rotation of
the fAmeist Freme for engeging@whirtofiepricadays inuai exphndedi positi®s and a
The hoi st frame according to any one of clainms 21 to
sihgle wiresdr in o petraetedpoeitioh cdinpiitigact uators, the
assenbly is self adjustable based on the application
of an external force. .An.AAe. A A2. AhF

CAYE A A A A AAALAAAN.AAAAAAAA A V3Ze]

5)%&% gdﬁ%g-]d d fr me eac g%r]ecgjl 121% l]ftm %%Y ccea] ca] ca] ca]
g%]ﬂcc?hrs?hm&%%ﬂeﬁ%i &alfﬁaJ&%& Gaheahaaled salsehsRalsdl e

Xl V: }xsni d_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
]eéal]dc ad{T%n8; ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
] ca] ca] cal gg57KTZY Vv
AgluralitysrfiagseAibdias pyptablyompentpd ) el fapd Epwajse al telheca) ¢
aJ ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]calcalc
mermediate' thé h&ud s SheSu, L0000 &) &&& W z' ' (\ (x(((P)}x
sni d_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca

s 3)aivhel sshilormbealcelslinainea bl ~a)al 69cthf o the
7 0 N d Z
bty s PRI o2 oo o

ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca'23T33334 4y44' 5355
5F666L7778b889 99 : :d:
wwnhcAY]c ca]ca]ca]ca]ca]ca ca] ca] ca] ca] ca]ca]ca] ca
a] 05]1?:}&?1&%1]]%? HEPEHDE ] “é%l]ncb% vhirel) the pessipliey g deiypreby 2

plamhtxoﬂnwdb'mm@a@@:&AM BBB?CCCCKDDD' E} xsni d_Z] ]
ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! " EUEEFpFF
FGs GG

'rB HHI irhd H&QQMMcBH\@%\&WK{\Mﬁa@m%Z&aE@@%ﬁ%P&l fal

a ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]calc

%&ga{%ﬁ%kég @%%W@%Wudlnal %f(ei]o]f the
BB %‘5‘]‘3@ &) 5:35]“@%‘} e L e

U\ X\\\> “lawaa' b<bbbb c} xsnid_Z]]ca]c
éqlaiaqeé%e\f@a]eeb?%ﬂéf Esﬁdc@]l@%] ipdhecerthogpag) r&y*e%q S8f @ﬁ]r@aqr@l
aJ ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]l ca] ca! cc>ddd6eeeef @
fadthftoxgagepnted from the first fixed frame to the second inclined members.
h~rhhi _iij U j KEKHKkKI f11}xsnid_Z]]ca] ca]ca]ca]ca]calcal
ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] ca] ca] ca] ca] ca! I | Frmmmr nn" o=0000( ppppp6gsqgr n

f6lr r shias akkrite Yacoddihgio/didind] £ RheR]CRt hedCANA] £ak6alked

ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]

z ! cal caJ ca cafcajca
9@ f&%]ti; E%(]%}a%@% \791?hm g%%a %@1‘9&? %f ?P@?{%@M?M]% T%Mfﬁ Efé??tlal
calcalc a ca] ca] ca] ca] ca] ca] ca] ca]ca] ca
e V&E])%a]@ﬁ]%@l’ ‘li‘f ‘1 "I Rg=*xKR{ } xsni d_2Z] | ca] ca] ca]
ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! { nXR[ 1! ngh
fl1}xsnid_Z]]ca] ca]ca]ca] ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]
ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca! Ft w t NKhh
fl}xsnid_Z]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]cal
ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca,v3Zi K- 10%& ()- 10%w& ()-1 ' 10%Ww%. ()-

10%/!& () #LlO%M& () le%M& () 8#10%/& ()-Ze]




10

15

20

| " 1098’ ()-S 109%V&' ()-ho}si K-!10%v& ()-! 10%& () -
10MLOMLONG  109%V& () - 3F109%VE () - Y1@10%VE () -
@09 ()-1k 3 iK-K 3"10%VE ()-GLO%E ()- 10%v& ()-
F109V& ()- 109%V& ()- s109%& ()- 109w ()- 6;
i K- K@ 3109V ()-' 10%v&' ()-$! 10%v&' ()-" 10%v& () -
10%VE ()-s10%k& ()- Y@Oo%s (3- 7  89:;
}si K@ 3109%v&' () - @0% & ()- 10ML.OMLOMLM 109%v&: () -/ ! 109\
K. () - Thellosmidtae dceodRgvie’ ay -of8 bRelkivhs 14 to 16 further including at
10% & ()- @0% & ()-10% & () -
k6 tode (ongltd@i¥hiactuatdi i Qifiel Wikhifr (e8I McSddfiired B itle ad frames,
10% & ()-1 (10% & () - S&@#10% & ()-&$' ! 10% & () -

0, ! _ . . . . .
YRS Ity dcmly o e B S0P ) i pyrensed

IMLOY% & () - % &)1 10% & (), 10% & ().- V- 710t 1
%ﬁ%ﬁté&t&%ﬁéi&%&% %f%(%eéé) ﬁi{%ﬁ%%{%iéqg% fén(g}tuylnlil—dafrecgon on
10% & ( -Ell % & é.)-lOt: i K-7,&s!110% & () - $-
i“é%t&?‘t%f-t. S Xoggtedingl act & ()-smo% & ()-F
10% & ()-10% & ()-g57i K-717 10% & _()-@ 10% & () - &3z
1894 &Thg hastifpapgaqeprding to any one of claims 13 to 17 wherein at least one of
10% & ()-, MLO% & ()-Y(10% & ()-Ki Kl 7
the Wesinblies klSGa8ed Jdj B 0SB efid obthe BRAKRSr{hed:

10% & ()-10t10t10t910% & ()-TZi K-K"'10% & ()-Z10% & () -
Z10% & ()-Y&10% & ()- @10% & ()- @
10% & ()-10% & ()-Y V !lcliK-K 1S#10% & () -.

0 & . 0 ! . .
oo g% ABIR ) e gyt B Tl 1S an e

i gompristomin OISR £5aseEdR e reriagined

110% & () - % & ()-" i K-

1'11%0 elf(& ;)ngd)ﬂg‘?y%%]?)}/gég@é)@}&d ?c; tﬁ;?% I(i1§<qlgeq_ glﬂgibﬂ,_the longitudinal
3109 () - | o o

aqugor monged by wepn dpsintersaligo@otiongn eug of theifirgigelinedgnember,
109 ()-10%&' ()-ysg

SUEh 4t on Faz O94iofrJof PRGBSI al KetiB61 BlRdRAi§hn &M ¥k §d oflhe first
S 109& ()-.f109%& ()-, &10%& ()-*10%& () - Y(

e d themWéWo xhe/pidrotal dninKSRohOXgh (he-ihtedRddife pdrtion acts as a lever
10% & ()-10% & (l)) -1010109910%&' ()-710%& ()-\(x(((P)))*

hﬂﬁi # achieye the longitudinal relative moyement of the head frames,

L"10% & e,) -LT10% & (a) -10% & ()-10% & ()-10% & () -yl0%

& ()-f10% & () -*f**+;

+++7, 1 K-Kf / G'10% & ()-L-s10% & () -

+H 10% & ().-&10% & ()-$! 10%.& ()-"10% & () - .
?gi-O%/%ﬁ? §131?t%2}r&@ ae_cgordu}% foaipies bhog @@reﬁﬂcﬂ% geeepd nstined

10t7- 10% & ()-510% & ()-310% & ()-1

1omber gomprises a ppig of ingligadyembers egych mounted to the second fixed frame,
10% & ()-10% & ()-S10% & ()-910% & () -

LxHitRat (inted Edingg ¢fjthé ik OhGombe ihic Kidkdthe Bivat&hdlinetl member moving in

the interstitial space between the two second inclined members.

21. A hoist frame for engaging a pair of spreaders in an expanded position and a

single spreader in a retracted position comprising,
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#10% & ()-!f10% & ()-|

10% & ()-S10% & ()-9T#10% & ()-Y

10% & () - 11H2~223T33i K- K7g 10% & ()-410% & () - 2S

10% & ()-0!10% & ()-S,-10% & ()-1 9*MLO% & ()-|

(10% & ()-33334-4y44' 5iK7g 1094 & ()- 10% & ()-

10% & ()-Y fS10% & () -

10% & ()-M 10% & ()-10t 10t 10t ' 5J555F666L7i K- K#

Adustgind secand dad frgine eath fr&nggifig a lifting device;

10% & ()-LG'10% & ()-1 "10% & ()-3

AGBgic&ﬁfs) filarhé TH4e8 80 11 ﬂfsﬂ%ad@%rﬁ andl a2iidéekond fildine fixed to the
10% & ()-. 10% & ()- f, 10% & ()-

{1058 ﬁeaﬁ)fralﬁem% &0 09::: - d i ka 10 & 0-
O%& - O%?L () - 10%& () 10t 10t 10t 9910% &

é‘%ﬁ)%"%‘f AR .’..#@»30‘6“&&&iblyg“??“&lommmm

”ﬁl@mﬁ@btea drjipnosgenblics causegeleqtive relgtige mpvementafshrimad frames
s10% & ()- 10% & ()-S 10% & ()- &M 10% & () -

arebeetiadt Yo West 08@Rio( Perth3%bBiact) betwtGRBRCHET fiarkds through interleaving
# 10% & ()-310% & ()-S! 10% & ()-9"10% & () -z

d0%e &xéq frhhe9d & ()-f 10% & () - CKDDD' EUEEFi K- K4-

10% & ()-210% & ()-0"10% & ()-S,: 10% & ()-& 10% & () - (

S 10% & ()-9% 10% & () - FpFFFFFFGsG K4- 10% & () - 3

10% & ()-10% & ()-10% & ()-10t 10t 10t 99 10% & ()-7

% 3{@? @%@BW&L){%&%%%%%%%%&L? siriven assemblies are driven
% L&1 1008 & () 1 JqIIK] KKLI K—Ky,!lO%& ()-L*10% &
éi‘( 1y Gb4negryvgmenaipRagtyatomsoos & () -

O% & ()-yl0% & () - Lf LLMaMVMWM KA710t 10t 910% & ()-371
0% & ()-5G10% & ()-2Z210% & ()-0OM 10% & () -.
10% & ()- MVWNKNNO\ O} A710t 109&' () - 10%&' ()-y10%& ()-L
2D%&' The hoist fiBBRA(CPrdINSR (13imlZR WinDeAMPRIASIY paiKe7drthogonal
109&' ()-S 109 ()-y!10%&' ()-yLS 10%&' ()- -109%& () -
Adpidkors lare rhﬁﬁi&'ed el iR dh%effon bZhcbOU® to longitudinal axes of the
f,"109%& () - "10% & ()-@Q* 10%& ()- (10%& ()-&

ﬂ&%zﬁﬂe‘s#ﬂ?{“@h;{t )oh%-fh'lﬁ-lfaﬁéoh’s hitidalibatd Srdbsda A fuators calde
10 10L9 109&' ()- 7 10%& ()-4100& () -2

A9 o AR TV B S ecd0R & O

110% & () - 10% & () - 7W WAKZXXXdEmbCl! z

104 10% & ()-10% & ()-yl0% & ()-L#10% & () -
310% & (El . ) . .

24.  The hoist frame according to claim 23 wherein the head frames are rotated

relative to each other within a plane defined by the head frames, through differential

activation of the orthogonal actuators.

25.  The hoist frame according to any one of claims 22 to 24 further including at
least one longitudinal actuator mounted within the plane defined by the head frames,

and so as to impart a longitudinally directed force component, said assemblies arranged
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10% & () - XTYYYHZZZJEnbCl z 109%9" 10% & ()- . f

10% & ()-y,:110% & ()-1 L*10% & ()-&

10% & ()-#F10% & ()-ZO [[R S\ T\ W X\ xnbCl z 109%4.0% & () -
10t 10t 10t 9 10% & ()-37 10% & ()-4 10% & ()- 2
10% & ()-X\\\>]]] @dEmC z 10% 10% & ()-10% & () -|

10% & ()-Y 23

S10% & ()-M0% & ()-!10% & ()- @~*L___N dEnbCl z 10%
b9 it (lativel Do &h€nt oSthbdthd franegwithivdh &1dngitudinal direction on
10% & ()-10% & ()-N{ "~ ! awaadEnbCl z 10% .

dd¥ador of the ML Udink]) ackiakdk0% & () - |

(10% & ()- &10% & () - #ml0% & () - a' b<bbbbbbbxnbC! z
1094.0%m&' ()- 10t 10t 10t&9 10% & ()-

7L10% & ()-210% & ()-0"10% & () - b@cc>ddddEmbC! z

Ve 0418 (). - AR %R’ O () -
%50/ mf%%hér}ﬁtofk/aa}%g {%&é%%%ﬁ%g é)gg‘a,f %l’aﬁ%g}oté% \(vﬂergl at least one of
10% &' -10% & -10% & - .10m. 10
DS RE IRy St omblics 2 1oSeleh gy adfend ofhg hesdsiapes.
ML0% & ()-310% & ()-10% & ()-10% & ()-f10% & () - dgg
h~hhi _i dEBC! z 10%
('10% & ()-& 10% & ()-#10% & ()-! m0% & () -
1D% &The héidiofanse égcording td gnyBin€loDkldfny 21 ® 26 wherein the driven
10°510% & () -2

3438 Blids) cothpH¥Fidst Ghd sddfal fnclihed ml&%&'ré%)'e&’welﬁ)m{em tdXhe
KEKHKKKI f11xY:/ 10 10% & ()-10% & ()-fs10% & () -

F38 L O Bo MO rdS ks

bRl 85 Bt e S RBOREM inelinei ooy

10% & () - % "10% & () - o(p} p~ppppppbC 10°

28.  The hoist frame according to claim 27 wherein the apex connection comprises
an intermediate portion pivotally connected to the first inclined member and pivotally
connected to the second inclined member, the longitudinal actuator mounted between
the intermediate portion an end of the first inclined member, such that on activation of
the longitudinal actuator, the distance from the end of the first inclined member to the
pivotal connection with the intermediate portion acts as a lever arm to achieve the

longitudinal relative movement of the head frames.

29.  The hoist frame according to claim 27 or 28 wherein the second inclined
member comprises a pair of inclined members each mounted to the second fixed frame,
such that interleaving of the fixed frames includes the first inclined member moving in

the interstitial space between the two second inclined members.
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S10% & ()-@10% & ()-10% & ()- 10t 10t 10tL910% & () -
710% & () -p6gsqgrnrqrdeEbC 10°s10% & ()- F10% & () -

10% & ()-S 10% & ()-:10% & ()-f10% & ()-qrrsNsssKt dEbC
1009*Z210% & ()- (10% & ()-%10% & ()-!10% & () -

10% & ()-f10% & () - Kt httu*u+u, u- uQuxnmbC 10 10% & () -

100 10" 10 410% & () - 2- 100/&5(4) 0 10% & ()-f,

10% & () - QuuuuOvbvvdEmbC

3@ nTba Boigt) framogacarding oy &ne pf gaind9d Bio(A6 wherein each nestable
10% & ()-10% & () - vv+rwgwwexdEnbC

ABed I AYiINnPrics dn i Kor{Zontdd MeRibey, aSOm&lined-outer member
10% & ()-10% & () - 6xxx0y}yyydEnmbC

}11901% ?ﬁd%n(e)d t0 WGt fited HANE Sad 1V§taﬁ9 Hotinfell- 8"2L0°E &ddf the
(109 y%eMNzOzPzSzzzbC 1

%}%ﬁﬁ/‘glgo&% glf%@eg %@J@i{n&]}hf%ﬁ%&%%&&)wotaﬂy mounted to the
ieﬁ%/%i& i{é& ﬁ‘r% ?ncblgx)vaégéﬁ%%/%%@ 1@05/%1%%%1% égd gt@ﬁe upper onzontal
10% & ()-!110% & (

GRDEYs 8ﬁr$t§11@%eé ner)er memhgypiyotally mayntrdda thy firspfixedframe and
710% & ()-410% & ()-010% & ()-. 10% & ()-f,

nigotly Mounted] B4 Qid-poiptief thy upper horizontal member so as to be parallel to
10t10% & ()-S:!'10% & ()-9F10% & () -

HRe%irs oujer 1¥inéd (eniRYnta ﬁbst pdsitidigeftiie hoist frame and a second
10t 1 10% & ()-f-10% & ()-9"10% & ()-Z10% & ()-

HMB & inher ENB& fﬁs)dté:ﬁ})(ﬁguﬁted to the second fixed frame and pivotally
10t 0Z210% & ()-.10% & & ()- (10% & ()-%

3 (1) a g%o‘ﬁht(&ﬁ]m?p%er horizontal member so as to be parallel to the

second outer inclined member in a first position of the hoist frame, such that the first
members and the first fixed frame define a first parallelogram, and the second members

and the second fixed frame define a second parallelogram.

31.  The hoist frame according to claim 10 wherein the orthogonal actuators are
located parallel to the upper horizontal member, and pivotally mounted between an
intermediate point of the first outer inclined member and the second outer inclined

member,

32.  The hoist frame according to claim 30 or 31 wherein the second inclined

members include parallel pairs of members.
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10t mL0% & ()-10% & ()- 10t 10t 10tL9 10% & ()-

710% & ()-5210% & () - R{ndEbC 10t 10% & () - 10% & () -

10% & ()-210% & ()-fy 10% & ()- S10% & () - XRAELC 10t

(- 10% & ()-%10% & ()-# 10% & ()-1- 10% & ()--

10% & ()-L10% & ()-[1dE:/ 10° 10  3710% & () -

10% & ()-2 10% & ()-0S 10% & 3) -,

10% & ()-L*10% & ()-! ngxY: /

10" | 1084 Boigt)fratad &b Blifg toldiofe OF clalBd 30 (0)323vherein the longitudinal

10% & ()-10% & ()- 10 gh fdE:/ 10° @O0% & ()- &

A4t i6 bivb%’ﬁy&héﬁntédl@&ﬁv@éd the sdddUll &ufe} inklide&meinbet i the first

100 @:10% & ()-*10% & ()-' GLOY% & () - 9! 10% & ()-! 10% &

m&r 1|nc11&@1§‘e1{1%er 58 ra§ W‘i%leg least a component ofa longltudmal force.
10t 10t 10t 2nlO% oT

10%& ()- tNdEbC 10 9! 10%@ ()- 109%V& ()- 109V’ ()-

109V&' () -! 1098’ () - LLOY%VE: () - KthbC 10° 9! 1098 () -

0%VE: 5! 10%VK #z 10%VE
} A@L@bé %?léhfesma“(cf&?%wy one gt 1&}%%5‘1%3 Wh*ﬁs_%q ffjorming
23] c" "Heading 33]c" "Heading quli " Headi ng
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quadrilateral shape having no parallel sides, causing rotation of the first head frame

about the longitudinal axis.

36.  The hoist frame according to any one of claims 21 to 35, wherein on release of
the actuators, the assembly is self adjustable based on the application of an external

force.



