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Field of Invention The invention relates to the mmm
novenent of freight devices, for instance, a 5
container. Specifically the inyention relates to the
apparatus used for the novenent of said freight

devices and in particular, the apparatus and netho#mmmmmmm
engagi ng a freight AmJimpraved Heaplirameg said
freight device in order to facilitate its novenent.
Wil st - the use of the present invention is not
restr:cted to any particular type of freight device,

I 4. W be conveni-ent to describe its applicability to
c%'r‘?llga?tjnlgygmé% these represent the 10 rmg? common f gr m
of frejght device Background I n_.ord to ingcrease

the f1 O¥ 'GFerionitghatesp isigRyeRgy of ﬁ&‘tgﬁ{]%f‘ev,lceé’ ’f% pgstance, a
systens have been devel oped whereby nultiple freight
dennitaiess. Spetifieallycbainienipr retetps toethe Bpramfugewdyyr the movement of
hoi sting systens sinultaneously. Theoretically, these

sysd &8ihi deieaand ihgartiélewytiof afpastghind myetbod aftengagiop a freight
two. However, these theoretical increases in freight

f hMte HRRRAEpHPNE JEFERAE @IS % R@irn@ fARllithdeRirhé@ment. Whilst
si ze, shape and location, when, in fact, such a

¢ e} hEe BPRe Bl Efl RAHGA L )RR AT BERUER device
these factors can.slow the flow.of frejght because of

| ol b Ganvoias Fisaes 15 PRISEHYIHG PREMEE SR Epresent the
slower rate of transport because of the difficult

t mostaiommaen foymrpidisagid6aYie a doubl e engagenent because

of, for instance a sizeable differential in weight

and/ or hei ght

TN
i

*G00002*

Background
" In order to increase the flow of freight through, for instance, a port, systems

- have been developed whereby multiple freight devices such as containers may be
engaged by hoisting systems simultaneously. Theoretically, these systems increase the

. flow-of freight by é factor of two. However, these theoretical increases in freight flow
depend upon the qonta_iners 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 sizéable

differential in weight and/or height
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2 It follows therefore that the prom se of the

multiple container lifting apparatus that have been

devel oped is rarely net because of the non-honobgeneity

of the loading conditions and of the containers

t hensel ves. 5 Summary of Invengion It is therefore an

object of the present invention to nore effectively

omodat e vari ations in | oadi ng conditions and so

nBrf‘éuQ)’Yﬁ therefgr (at thsdrpmags of tb%mugipﬂ@r %ner&fvu&ﬁmﬁ@us that have

10 Therefore in a first aspect, the invention provides

abdeoidsvelbpaime rérely metdregausg of t}marian-lufmo gepeigaadiths loadirgconditions

expanded position and a single spreader in a retracted

pas ¢t cort AR itisdn@lved. first and second head frane,

each for engaging a lifting device; arigid first

frame fixed to the first head frane and a rigid second

franme fixed to the second head frame; a plurality of
senblle? ﬁ‘%ﬁ%ably nmounted to each fixed frane so as

% uppary of I9VenHOli at e the head frames, wherein, each

assenmbly conprises an upper horlzontal nmenber, a

first jnclined out e ivatal |y nounted to t

first # s grefors B © heéft Og%\?é’f FRYDHBERE yMoEe effgqtive v

end of the upper horizontal nenber,. a second inclined

odgcemmasitiserarighigrst 1a11pading condaipns @ne Ke be aeseunivEsseldly applicable to

frame and pivotally mounted to a second end of the

ugifferenh eituations.al menber, a first inclined inner nenber

pivotally 20 nmounted to the first fixed frame and

PTNEERIE i sMidDnApect thedntrfioRPraitidédfa Hdi® HRREfor engaging a pair of
horlzontal menber so as to be parallel to the first

Ol SR S PR s

pchrrq trzfl 1?%/ a%éﬂt g &e%o%dthrégd gsa.glgc?%?chgj?rx ?er}dgélfg{l}ggg}f%lqg device; a rigid

h8rst rame ?Jlxed to the first head frame and a rigid second frame fixed to the second
head frame; a plurality of assemblies pivotably mounted to each fixed frame so as to be
intermediate the head frames, wherein, each assembly comprises 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 imer_ﬁember 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 bivotally 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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menber so as to be parallel to the second outer

inclined nmenber in a first position of the 3 hoist

frame, such that the first menbers and the first fixed
frame define a first parallelogram and the second

menbers and the second fixed frame define a second
parallelogram 5 In a second aspect, the invention

praovi des a hoist frame for engaging a pair of

S eRERes sughifhaihe {5 mrsePepbatd the Airg dixed fmeglefine a first
Spreader in a retracted position conprising, a first
aprdalictegypm, arehitie fSecomd maratsins ft the werayid ftxed ftanfetdefige a second
device Arigid first frame fixed to the first head

f paahtel@grama ri gi d second frane fixed to the second

head frame; a plurality of assenblies pivotably

nmounted to each fixed frame so 10 as to be

internmedi ate the head frames, wherein, the assenblies

C [ L St..an Lnclined .nenber s : .
B3 Pl A AR B 05 RIS Snggging o pai ofspreaders
connect ed, through an apex connection. In a third

28 B EPadgE PPRVER ANOA S EBPERACHINgiectrd BAtiqpomprising, a first
engagi ng a pair of spreaders in_ 15 an expanded

pdsh e hpad framy aehdfos prrgagingra lifing dewice act ed posi tion
conprising, a first and second head frane, each for

eAgand figt frateffideddo deVirsteiead frangi ahdfd rigitl sédonteramex@etd to the
to the first head frane and a rigid second frane

f dex6l haadtens agmndlifagdsdehdIRs Pﬁ/opibw Alolufiéd & each fixed frame so -

nestabl e driven assenblies pivotably nounted to each

f .sxtg %.efiﬁt edife ?'geblfegtd 2 els,%ﬁéfrgﬁ%%.tagse%%eg (ceglglg{isreegfﬁ%g %nd seconé

ereln the nes ven asse Ieés cause S

20 relative movenent .  of the head fr s and retract. to
oglmadinenabers resprcivelARTIEd 1 BF firER Tames G sauscidbrough an
through interleaving of the fixed franes. It will be

cIREACORCHAR ski || ed addressee that lifting device
enconpasses known vari ations

In a third aspect, the invention provides a hoist frame for engaging a pair 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 deVipe; 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
imtermediate the head frames, wherein the nestable driven assemblies cause selective
relative movement of the head fraIﬁes 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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inthis field, including a spreader or an internediate
devi ce such as an adapter frame. 4 The invention
accommodates a plurality of assenblies to mani pul ate
the head franmes in a relative fashion. It further
provides for a retracted posituon t hat decreases the
space required by the hoist frane, leading to | ess
wei ght, and | ess nmanufacturing cost.. Thus, in 5 a
preferred enbodi nent, the hoist frame may operate at a
fully extended width of 6 netres, but be able to
r'Bieriagention agcowmnhiotates a plundity @f atsemdlipy @fearigdate the head frames in
enbodi ment, the assenblies nay be biased by a

Pd tefadvie tfysh@dn. IuRBERbYided Tk ArEa A& MRTtRINShat ! dBcRadR e space
preferred enbodi nent, said actuators may be

1L : r i L call . .
et i foist B ek Pl Blah UGS il daturing cost Thus, in
| ongi-t udi nal .nov n be effected by at |east a.

P chhod BT Ba o HEN RS s met e Gt RIcANed, Midih of

a direction orthogonal to_ _|ongitudinal axes of the

Hesligess Pulrhesablq g rgtraqh fe padtgrodilaneted enbodi nent

activation of 15 one of said actuators, nay cause the

head franes to be rotated relative to each ot her
within a plane defined by the head franes. In a

Pinef Efetdd efbodingnithe dRemBTityaRy B8 6REK tyESp BNty of integrally
conprise first and second inclined nenbers

rasRied iclé(@:itb{rsw;n%ﬁ: ﬁrg%hlgﬁ ehdbs@fndr asqﬁisacugag%a may be electrically

connect ed through an apex connectli on,

hogonal act uat or unted fromthe first fixed
ARy BN B REd renbers. In this
enbodi nent, the assenblies may resenble A-franes
directed upwards. Alternatively, the nenbers may be
| ocated in a plane parallel to that defined by the
Haadrefense smbedimenhgelagve loagundinsigeoeementmey be effected by at least a
essential criteria of being nestable.
pair of orthogonal actuators are mounted generally in a direction orthogonal to
longitudinal axes of the head frames. In a further preferred embodiment, activation of
one of said actuators, may cause the head frames to be rotated relative to each other

within a plane defined by the head frames.

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 In a preferred enbodi nent, the apex connecti on may
i nclude an internediate portion pivotally connected
to the first inclined nmenber and pivotally connected
to the second inclined nenber, the |ongitudina
actuator nounted between the igternediate portion an 5
end of the first inclined nmenber, such that on
activation of the longitudinal actuator, the distance
fromthe end of the first inclined nenber to the
pi votal connection with the internmediate portion acts
ds aprefeved cappdimenhdig ane coneedtion giayunéindd an sitermiediate portion
novenent of the head franes. In this way, rather than
tiheotally catnected eathie fgstdheleetinyerober tahé pheeardly donaered @rthe second
| ongi t udi nal novenent, the head franmes may be | evered
ifAclidddsméthbe Ctht Wheitwliind] ddudtbemasaemdtivesn BRIMeAE AR Portion an
notion is purely longitudinal w thout a transverse
C&%@Q}F@ﬁrst h@%d’%ﬂérﬁb&f E\i %rtggtdoneimgglo'ﬁed}{théa %%git dinal actuator, the
nest abl e assenbly may include an upper horiz ntar

er,.a first inclined outer nber. pi.vot al | . )
o it Ui it s it pefiedigebanie ‘abevaied perepyjon with the
mounted to a first end of the upper horizontal nenber,
dntapedateipetianmsts asu leyermemije ackipyotha longitydimat welptive movement
the second fixed frane and pivotally nounted to a
sefthanbleadrfchnads. Inhtbisuppe ratharthaotie aktumerbedringadifdctlgton the head
inclined inner menber pivotally nounted to the first
firapel fdraiguand] Rovahait! the M irefed MaR b8 RA iRhi@direction, with
the upper horizontal nenber so as to be parallel to
¢ i _ ncli _ or Lot i fion
oFEpriefblioQutfifind BEAMARH SRIRE nRicfiibdrFincels BB
pi votally nmounted to the second fixed frane and
I VBEPEY nounted to a nid-point of the upper
hori zontal nenber so as to be parallel to the second
outer inclined menber in a first position of the
hoi st frame, such that the first menbers and the first

" fimagdorferpaeferrdé fmhediment 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 tp 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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paral | el ogram and the second nenbers and the second

fixed franme define a second 6 parallelogram- The

par al | el ogram provi des the advant age of pivot al

novenent whilst maintaining the parallel relationship

of the members. Further, by adding preferable Iocking
conmponents, the parallelogramorientation is

par t uIarI id, adding strength to the hoist
rhesgiielogsam, Thap PETATI RBRAVIGEs e Ay nagemipiyaial moyesneat whilst
an isonetric schematic view of the axes used to define
tmaintsneg thetpatilebrelationshipeif $he membrers. Ribther,dhyr aldidgreferable

1 Gare schematic views of the relative degrees of

fInelcidg morhpa@tenty the paedzldgram fogientauon E%thd‘dl:&[‘jeﬁgld FAdiiti Estrength
2 is an isonmetric view of an adapter frane and
Sieaklast fe Use Wi th the present invention; Flgure 3

is an isonetric view of a hoist franme accordlng to one
aspect of the present 15 invention; Figure 4 is an
isonetric view of a hoist frane according t o anot her

aspect of the present invention; Figure 5 is an

i sonetric view of the hoist franme of Figure 4

following transverse translation of the head franes;

Ryrieh Bescaipgon of Brapingset ri ¢ view of the hoist frane of
Figure 4 in the fully retracted position;

Figure 1A is a an isometric schematic view of the axes used to define the orientation of

the hoist frame;

Figures 1B to 1G are schematic views of the relative degrees of freedom that are
possible for two head frames;

Figure 2 is an isometric view of an adapter frame and a sp_reader for use with the present
invention;

Figure 3 is an isometric view of é hoist frame according to one aspect of the present
invention;

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 iﬁ 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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Figure 7 is a plan view of the hoist frame of Figure

4, Figure 8 is an isonetric view of the hoist. frane

of Figure 4 followi ng longitudinal translation of the
head frames; 7 Figure 9 is an end el evation view of

the hoist frame of Figure 4 foLJomﬁng rel ative

rotati on of the head franes about the | ongitudina

a?iS' gigure 10 is an end el evation view of the hoist

f FENES DI 98 Gidielevatipp Viegi@ e helshfrpme of Figurd ffpoloiwingeslative
head frames; 5 Figures 11A to 11C show the process

| Erteitany thevbeadl fsames dbant the tegitndimabixigr s according to
one enbodi nent of the present invention; Figures 12A

t 5iguCl Giscin ERd shevatiamviaivt Ethehovef RO £Bgulf 4 IoMWRAd B lative
dissimlar sized containers according to another
elihpgiomed heali fidpgespr esent i nvention. 10 Description of
Preferred Enbodinment It will be convenient to further

desardsRe At{g 107 & | tion -wth respect to the.
ac%gnSanying S{a&ﬁﬂ%g?ﬂ%ﬁgéh&?FP%EY?g?ggﬁgggfﬁignumnms
aj I.apgenent s of. t.he invention. Other arrangenents of

t%]gec inventlon qoéh'B%rgé’;% CPISIR By SRent Iy, the
particylarity of the 15 acconpanying draw ngs is not

t 0'88¥S ﬁﬂgéPs&Sc?dlddé shapencdigrag ve hrocgesrmdilawering difsitbler sized
proceedi ng description of the invention. |In describing

t prtARGIF pecoibding to ansfthertembiodirmertiofithe presensinyvefiynt ant t o
recogni ze the variations in position that nust be
accommodat ed by the apparatus of the present 20

invention. To this end, Figure 1 a shows an axis

SpedceiptidafofPreterred Fmdddiderf<€S and rotation about
each axis defined as Mk, My and Mz. Each of these

desi gnati ons defi ne

It will be convenient to further describe the present invention with respect to the
accompanying drawings, which illustrate possible arrangements of the invention. Other
arrangements of the invention are possible and consequently, the particularity of the

accompanying drawings is not to be understood as superceding the generality of the

proceeding description of the invention.

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 paralle] to the Y axis. Thus,
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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

| ongi tudinal axis parallel to ghe Y axis. Thus, 8 the
containers are placed in spatial relation to each

I the X.axis.with.the Z axis directed . .
IS PaeR e BB MR ik P Ok B Sgvi e 2
containers, and _equating these with each degree of
P& Eﬁﬁedtq?é*’w@-ogg @ﬁ%& TReRYSPestiiqns of fredwerpontainers, and
invention may be conpared so as to determ ne which
redlaing/@essokith pehglegesy of éresders cihmvadatseuntimdimens of the present
various enbodi nents of the present invention. Figure
libvéntidh oatyets: @nipelat sovs te dategeinewiieisicldtive poBibAgmal8e
containers relative to each other along the X axis.

Tt Smmiolihte® @K @ed VaRds ERbo iRt of tRSpreSERANRhIGN " -
Figure 1 ¢ shows a relative change i n position of the

containers along a 10 | ongitudinal path and so a
relati ve novenent parallel to the Y axis. This will be

defin ~as.an."off-set’. Figure 1 d shows a_relatjve ,
chanod Brdbantied bETeanat FiosHoR g chnainers elative
equates to a height differential between the. '

de5ecd ofbprealony e S%aXJ!S-eT@ﬁm bg de@ined foy elarigy as fseparatienit

the X axis equating to one end of one 15 contai ner

ri si ngiigekdcishews a rajativerchange ai positionwiitlehcontdiherbalong a |
defined as "trim'. Figure if shows a rolling of one

domgiidiret pit@laat sy e réletitdotéhiedt pakdiel tolthe Y Yax@Xi Bhis will be defined
Figure 1 g shows a relative rotation of the containers

3Rk ierZ axis, which will Dbe defined as "skew'. 20
These degrees of freedom are based on relative

”DVem%%uerl dtsﬂgwg Q?élﬁ&eéh%nge of position parallel.to the Z axis, which

equates to a height differential between the containers.

Figure le shows a relative rptation about the X axis equating to one end of one
container rising relative to othef containef, 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 containers acting as a single unit are al so
capabl e of six degrees of freedom being both
translation and rotation. These are nornally
accommodat ed by the crane and therefore are not
subject to control by the head9frane per se. Therefore
an assessnment 9 of the various enbodi nents of the
present .invention will be confined to those degrees of
f ?@38 SR PssEPadBent af heipyescRippEsrtien wiltibg seafinedstadhese degrees of
an internediate frame 40 to which any one of the head
f fraefom based apen wilaityetraovemenpr esent i nvention may
attach. In particular, the internediate frame 40
conprises an adapter frame 45 and a spreader 50
adapted to engage a container through tw st |ock

engageriis? s sCRSinPmedib@UEAn34GRONEIcR By BRPECHhe head frames
according to the present invention, conprising a hol st

1Qcct)fcﬁ’ﬂ%to6tggp;g§mﬁr}tlgﬁveﬂlo£% ttgg}% fﬁcdayt %%arheeﬁ% 1&%%9?(1]%6 frame 40

frames nay engage ate

40. The hea are ected throu

HSLRHET L Agapl e, 2o i S Safep o0 Bl St ehucontaiper through
franes. IS these assenblles 85a,b that facilitate
tﬁ’@Strlé?ka?I}g\?éefﬁ%‘%ﬁ%ﬁﬁeSo? the head frames 65a,b. The

hoi sting frane 60 is connected to the crane or

trolley controlling the novement of the hoisting frane

60 through sheaves 15 70a, b,c and d by cabl es

connecFigag: 3 §iese qerasp@naccordihf Rethe pk é&@nthﬁbéitioﬁgccfrﬁ&f&xg a hoist
60 may contain a cable basket 80. Referring now to

t hemassemTht hex: Bade Bo 31 Y@H%g%cﬁﬁg?éé ﬁgtéélgg aqlpil may engage the

¥ gp;;;a”ge horhead 1oames 65 b ALlached. 20 fo -
s &La ey nﬁkt); er s® gﬁl n%afn%sr 4 naEF FWCW\% r%r&lgh @%Sembhes 85a,b
SR8 Ch e B et o e T ped pers

the relative movement of the head frames 65a,b. The hoisting frame 60 is connected to

the crane or trolley controlling the movement of the hoisting frame 60 through sheaves
70a,b,c and d by cables connecting these portions. Further, the hoisting frame 60 may

contain a cable basket 80.

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
fqrm 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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forma vertically extending A-frane. The pivotal
joints 105,110 vary fromthe inclined nenbers 95, 100
in that on the first head frame 65a, the inclined
menbers 95 are connected to the fixed frane 90
through universal joints 105 pgrmtting rotation in at
10 least two orthogonal di rections. Cbnversely t he

h d fr 5b has at
o601, Bef BBt G Shsbre sernea et {?ramﬁﬁébbﬁ&@deast two
fr me 91 throu g -joint 110 permtting
r'of qddﬂe%}b%ﬁrtl%Pﬁfg whichjaze bath gprregtedde tbﬁnﬂ)Fﬂdgfmme 9 hthrough a

but preventing rotation in any other direction. 5 The
adpaxoinb hifeparingtting 25otatiomeleduit tig Y mgisias discosset & Bighfla, but
& 95 also involve a universal joint. Gven the

UpTe veatia g rotetdemmcinly athek @irectidii. s permts the inclined
menber 95 to rotate in any direction and consequently
the first head frame 65a, subject to the inclusion of
ot her elenents, is permtted to nove a relative to the

:gggnrrb g’été&%é)gé 1319%2 Por%n%cét? erg%etdﬂrlg%rg Ll ig@éb%’g% also involve
f31010n bearin fromth first fixed franme
mv sag 1%1 s LY er é}beclﬂ%easag BP?ﬂecB%%l %dhléﬁ)@g]élé%fﬁa inclined member

| cI | ned .menbers 100a,b. The actuators are inclined

Fetate ip gpy direqtion andcepsequently the firg head Same 664,isubjdot to the
menbers 95. On sinultaneous actuation, actuators 125,
fpgusiph pf pborelements sie pemuttéd BrmoéSh reﬂa'r\&l th ethe deooricdiecad frame
axis and thus affect a translation along the X axis of
td% ih sareed dabetidns. However, if one actuator 126 is
activated, and the second actuator 125 held at a
fixed length, then the head franes 65a,b will tend to
rotate in a skew fashion as shown in Figure 1lg, being

a rel afjevgsdniik sl b I\f%'tﬁeg%glu&eh;ﬁmﬂt&)s(il%, 126 having a reaction

bearing from the first fixed frame 90 and a second reaction point bearing on second
inclined members 100a,b. The actuators are incliﬁed upwards, but at a flatter angle to
first inclined members 95. On simultaneous actuation, actuators 125, 126 w-ill move the
second frame 65b parallel to the X axis and thus affect a translation along the X axis_lof
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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20 Thus, the selective actuation of the actuators 125,
126 achieve two degrees of freedomor relative
novenent of the head franmes 65a,b. 11 The apex
connection 115 further includes a sub-assenbly whereby
the inclined menber 95 includeg, an extension 135,
having a free end. Further a pivotal portion 140

ermtiting limted r i.s . attached at one _end, a
1"0 urth eij‘%%RereFPBPC%B qgg rﬁﬁ‘g “Ei%?%é @rsubagseniily wihgreby the inclined
portlon 140 and the free end 135 of the inclined

nERBEer Yoincindes grexignsian 139, bayjagerfedelopd d Fasldradivotal portion 140
parallel to the Y axis and the rotational portion 140

| Beroatting tingtédtrotativh e afpebedcmne ehd,enfuithér. acliat@dB0dehdig between
of the actuator 130, the rotational portion connected

t the phata pexticrorstesiditiardd éndM 15 ofsthandin¥eRca@Esd NIThN & tuator is
free end 135 to nove relative to the apex connection

t %@m?&@l@%ﬁﬁeﬁﬂﬁ)hbﬁllegﬂo\fﬁgﬁﬁ% AHH HETGH 10&? 5}? 6h 198 §St goninected to

|ncI|ned nmber 95, cause a re nmovenen

t lle ot h

Ct!ci)llrgr Espon ny: ng @%tar@n a%g&of éﬁ % H}eéotftlercl)al portion

Co th ncl usj.aon th S, act uat or

m’;ﬁgﬂ“f 568?8‘ %Bl:liﬁ@m dn Vil%sﬂt%fé\&d qaysing fhe frefegnd 135 to move

de ree of freedomof relative novenent. The Figure 4

¢ 3 Hhe@pee cemseicen ¥1d qoneedyehdy, divartbe i8I ersalsconnedtions of the
the 15 previous aspect shown in Figure 3, the hoi st
f meledrBemberclS, dase hwelatieatiof eraem s fGEohdad ffiecdbady Sarallel to the
attachabl e to adapter franme 45. Further the head frane

6Baxkk hesERARGb 8k ofFREQUERMND A5S eADELES ; thedusion of
it Fs thrgﬁg%ﬁgﬁese %ssenbllgg 1§%§ b that 9ﬁ$§@ e rlusion o

_em%mxg?twé “‘hﬁﬁﬁ ﬁle QQ‘c&%tcuéﬁ“i’ﬂe‘leaHs Ir%fulrtggr e%ee Qotj}e eedom of

I nt ent this aspect 1s to crea asse

"RYDE nibVERIRE VO K o

The Figure 4 shows a sécond_aspect of the hoist frame 150. As with the
previous aspect shown in Figure 3, the hoist frame 150 includes two head frames 65a,b
which are attachable to adapter frame 45. Further the head frame 65a,b are connected
through two assemblies 155a,b and it is through these assemblies 155a,b that this

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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menbers form ng parallelograns and so introduce a
mar ked increase in strength and rigidity. Again the
assenblies 155a,b are simlar in the construction.
Taking the first assenbly 155a, the framework of
menbers conprises an upper horj,zontal menber 175
mhich IS connected to t he first head frage 65a Lhrﬁugh
I 165_and. 170 ot
B 7 5t SRih 7% BB sl FSeciory e riraimb oo pivotaly

and connected to the horizontal nmenber 175.

gfé%’g L%é%ﬁazwaéﬁ@f@% 173 ciThesesopdheasl Bme phk irichisigs pairs of
nenbers 180 and 185 again pivotally connecting the
Heelinedipembere ABRand1 785 again pivetafly xeuhektingrtheIoPlaontEhmember 175 to
the first parallelogramis fornmed by first inclined
nbefiged fi5me 650mnThus/ the ﬁlb@éralkedgrﬁlﬁlaﬂﬁ)rﬁr@@%y&ﬁgt ificlined members
portion of the upper horizontal menber 175. The

sksnd 106 B iRk Ga 168, hRd FBErY% Rald ép QP hof < é%ﬂg%gemdber 175.

menbers 180 and 185 with second flxed rame

*‘%*i&?fﬁ% 5510 Bk SeHPB B 20 T TR s i

t t 190. In this 10 aspect,
a&?? S E i %i&?%ﬁnpg IPOFB’né’rf&h%‘é?P@éflﬂrl%%’éal meber 175.

upper horlzontal nenber 175, finding reaction with

the outer inclined nenbers 165 and 185. Wth the

simlar . assenblies 155a,b having simlar actuators,

t he sepdéutter variatpaefshiswspech ifthgpimembnt & thashtu&¥LU90. In this
t hrough a sinultaneous actuation of the.actuators

P&t ihe d&udtbBidpdsitiofdiDYEalldl @0 ﬁ&ﬁb’érfeaﬁ%fth§ hﬁﬂ&%@ﬂ%&ﬁ% member
retraction of the actuators 190a,b. In hi's

C’1r7'5 eﬁﬁ(ﬁh% Bctib &ith $hdilt¥En o ﬁqﬁgﬁlbgrgl(%? E&Y\? g4 hghﬁi 8d similar

franes 65a,b towards each unt i

OF% hero P P AR Ao B SaraPatuBek Bt blore 101

R Sen B P e e Fi qur es

3 and 4. In the fully retracted

Figure 5 shows the result of simultaneous retraction of the actuators 190a,b. In
this orientation, the relative movement 20.0 dra§vs the head frames 65a,b towards each
other until the fixed frames 160a,b are adjacent. Figure 6 shows the result of further
retraction of the éctuators 190a,b and demonstrate the “nestability” of the invention that
1s inherent with both the embodiments shown in Figures 3 and 4. In the fully retracted
position, the fixed frames 160a,b have 'in.terleaved 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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20 position, the fixed frames 160a, b have interl eaved
follow ng the assenblies 155a,b folding within

t hensel ves into a nore conpact arrangenent. The result

is the head franes 65a,b comng into imm nent or

actual contact 205 for attachmgnt to a single adapter
frame 45 such that the hoist franme 150 is adapted for

use for attachnent to a single container. 13 Figure

7 shows a plan view of the hoist franme 150 as shown in

the fully extended arrangenent according to Figure 4

Thi s VilBHe fisBoveia®lan view of Hiecwist fiamg 150 astshewn p the fully
actuator 210, which is oriented at an angle to the Y
gxtesdeharnt memenmdoxsli@tgd’riguhy 41 Thiis vidWwepravitiesad oword eear view of
nount ed between the peripheral nenber 185b and the
ithewhirdianiaion @d0,melioR s dridibedmun aegle @ tHel'e akisfontth& &@dnd
frame 65a of the second assenbly 155b. As shown in

RGPy 75 SHACIHEE@R0raE nidtheditealhdeRSRk AGIgHREL el 185b and the

Ieads to a relative notion of the head franes 65a,
I o) to th set
B el hehibr 170 diBuiitd LESRAAR My il Fs B SGbna
an el on, vi.ew of the flrst assenbly 155a show
taﬁﬁmbfﬁf A i i 7 et N0 Rt 8P UGRARD leads to a
In particular the garallelogran1216 associated wth
f

rplativemetien pelg hepd frames 62,k perplelde she Haxismeorespamidingdo the off-

180, 185 and horizontal menbers 160b and a portion of

tshieshoppéry thomotziontodFigmerber 175. The first
paral | el ogram 217 associated with the first head frane

65a capirk 9850w bh ZRMERIN VidwERERSt 4888bBMG 5k RBowing the
remai ning portion of the upper horizontal nenber 17

%Sjrrelv\}nogg b Hlﬁglb@?sg_%grﬁ ]tﬁg’ezg?ﬂel& ms 'Sb‘hg g%ﬁg{élg{ ?1% rg)arallelo gram 216
%g%%%&gdi‘é@% HEus\ﬁ'?%ngdr% Id%m&afgs%l comprtls%s tnglc 1n|ecr1] (r:rllelmq)ers 180, 185 and
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
merﬁbers 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 td 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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the inclined menber 165 differs fromthe correspondi ng
i nclined nmenber 185 on the second parall el ogram 216
inthat it can | engthen 225 according to the extension
or 20 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 I ength

5.0f the inc 'ne mepber, 165, This causes rotation
aﬁxefirt% POENPT & %: ﬁ%c['t%ﬁﬁgtt hsad fpme|65g Fetates aqeording to the
deform ng the araIIeIo ram shape to forma
cfij%tattwlat ghape, 0f@éﬁtﬁ@&qH@ﬁ]gftlygrame(mbquuﬂéﬂhtqrd) at 2sCarpeqtently, the
vertex 230 and so is no |onger parallel to upper
hrelaliyortationndSfoabout the,Y mtis,cls shewmimshe tdotiohi of @lgur® 1 is achieved.
position and length, and the first head frame 65a

rlotvéll Ben&ed arseithd, nahé Heuatidh Siherd the ﬁeé@fr%@ BSa RfloWBRd such that
first paralIelogrant(nOM/quadrllatera )

R Mﬁ%éélﬁalngp&)ntdﬁ% eﬁltlhyl?nerd ﬁxﬁ&&eo %n%&? s%%?%e d ot 220, the

aX|s as shown in Ion O _
e, not hat i.n

S
MY s el t‘?’ﬂgghtélﬁ&l’?‘ﬂ%i‘ﬁﬁn §IPTFS A bigontetvith the
that 5 the attached contai ner contacts an inclined
FPYas horPEnes doBsedhe act uat or 220, the frane
w Il self adjust through the application of force
applied by contact with the ground as the contai ner
is lowered. A further exanple of the self adjustnent

of t heA furttentkanpleof stemstf adjustrh @it o€ theGnventidn Mshown in Figure 10.
application of an upward | oad 240, such as the

SO bisHlicOon\bfesh dfveard HdI405ucB R BT aih ] Rrdead ct)ﬁﬂgq:er engaged

65b contacts the ground before the contalner engage

Vwﬁlhli}] ae%%a%eh@fb cdﬁ?&?s tﬁné %Hﬁnﬁ%%for% con rrnl:“e]r \émnl ngrlﬂxlt;?% other

ins e, halntalning ori zon L

I tt t|ve shift upwards .of. t he
188 199 B FE LBk FL B o Dol PS8 A
alsa b fected by the tro|l.ey, whereby the second 15
HB%{ﬁbﬂf ﬁ&%"@é‘bﬂtg% PTG aﬁﬁia&iﬁ plug qp@tagi/sl qfdhg spcppbhead frame
first head frane 65a.
65b. This relative shift 240 may also be effected by the trolley, whereby the second

head frame 65b is lifted by cables relative to the first head frame 65a.

Figures 11a, 11b and 11c show a particular application of the movement shovstn
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 seco.nd 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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Figures 1 la, | Ib and 1 Ic show a particul ar
application of the novenent shown in Figure 10.
Figure 11 shows the first and second head frames 65a,b
at the sanme height wth the first head frane 65a
engaged with a contai ner 245a,;swhich is smaller than
the 20 container 245b engaged by the second head frane

esi to, .pl ace bo '
O Rk B Pk S P B8 gron
-F F %round the second container 245b def orns
etk £PT@IMSEY Somfast theEoWKlcas OB Ay F 1elEskl G5b, as t he
assenbly 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 fAmasn@be,dxathble ianitbwe duRighgstipe 1gapl 25hdbist Weaereas the
the bottom of the contai ner 245a and t he ground 246,

Wihinbled Qhdwe HFi@uRE 1 $a EPNIEGH nbhRqEHOHREoARIrRROMY altH 245b to be
Flgure 11 C. An alternative exanple is shown in

Q}Usg T %ﬁltﬁ 120 iﬁlmo% 1ng5.h§.rr a th2c gn(? I%P@Hu?r% the

n Figure reqU|re

2313 bR i gt esas ThitSehaRn T Bt 25 g Containers

the, containers to-be placed in close proximty. Thus

- e beldwha fll ssparstian ié%am% the cotrinsryae shendpwersdite ther grgund as

full separation 260 and the containers are then
Isboven el Figure hab. ghothdeeond cohtimer RAStisdanger, 11abill cmtachthe ground
second container 245b is larger, it will contact the

diretu Fhrther fetrastion ¢fhé herizohedl aawbhioadn] 90f while pBefittz N éd movement
actuators 190 whilst permtting free novenent of

Ebcftab'ﬁﬁf%'f 228, Qiravdfn%"t‘h@ﬁrs& E‘@ntﬁﬂn&sﬁ%“écfﬂtto%'l&@ Er&é}é@t 'vﬂﬁp he second

cl ose prOX|n1ty With the second contalner 245

%c%ﬁtaﬁﬂe'f §£5t§91m1 tﬂg ﬁrs@é@@aﬂngr f‘ﬁq 1L tﬁpgﬁ/o%eglbﬁe %L%Fﬁéj n?he first

rst - con alner ower e
t he desi.red

SR esR P T vl GTRSHRle. H&#@%}h@ A5SERIDLY ntil the desired

position is achieved, as shown in Figure 13.

The self adjugtment feature of this aspect of the invention is also possible. to
achieve the movement as shown in Figure 1E. By lowering the containers 5a,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



15 The self adjustnent feature of this aspect of the
invention is also possible to achieve the novenent as
shown in Figure I.E. By lowering the containers 5a,b
onto surfaces having differential slope, has the sane
effect as with the height adjugfment shown in Figure
10 Thus, without the need for conplex control systens

I .20. th
Sy AL 20 Pl PR ghf s o
t. Afurth I f th
TR S T LA

wi nd | oads or eccentric |oadings of the containers.
THECEricetaPdatp pbarmced leadg trbiglaretativd/sveug home tiar lead frame,
resulting in a considerable force applied to the head

f aralrmenseasenite an ihdesinbleantahgdmdémo f glei dohegheds. HBAEeY, the head
packed containers, creating an eccentric | oad. Pri or

afrimesSYIh&pRes @ft @IWEHHQ@E@ cenbadisoscmk %%stm'hﬂg 9Bthe assemblies,

rotation/sw ng about the head frarne,

nt of .the
Eﬁfﬁﬁéﬁjﬁi‘% s EL@%J gl clics n{aagles}bgg "y
mng on,are ¢q nstra @& t he rlgld structure of

t’H é%‘%?%é‘ Pgﬂao’é’o eRPRdePPBfANYTiih e sewbyatla
hi{]ﬂiﬁlhe upper hori zont al nenber 175 rmaintaining

SORTCSICaptss iths BFangemenidte seliiadidsktoraarey desiigd arientaion.
the ground, until a further force causes the
arrangenent to self-adjust to. a new desired
orientation. LLOYD WSE 17 The clains defining the
invention are as follows : 1. A hoist frame for:
engagi ng a pair of spreaders in an expanded position
and a
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single spreader in a retracted position conprising, 5
A first and second head frane, 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 frame; A plurality;;0f assenblies pivotably
mounted to each fixed frame so as to be 10

LLOYD WISE

t ermedi at.e. t head.frames erein, each assenbly
ﬁﬁb Feimsde Hmﬁgﬁ%P“ﬁB?W&%ﬁﬁéﬁﬂ ffber, a first inclined
outer nmenber pivotally nounted to the first fixed
frame and pivotally nounted to a first end of the
upper horizontal menber, a second inclined outer
nieberA ppisbfraime yomengagiag atpairtdfepreadas ndard expadddd posiion and a
and pivotally nounted to a second end of the upper
hsitigle eprtader irba redriord positibh kéinptisiab) ned i nner menber
pivotally mounted 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

MR LRSI DGR IPRGE. Lt Bl habin AT ORGl L e ot ot
d 1y
E%%cﬁﬁrs{ B i ook heph S e AT SenAIT s to the

so as to be paraIIeI to the 20 second outer inclined
rasadyuk head frignfe r st position of the hoist frame, such

~that the first nenbers and the first fixed frame

dé plhurelitg of eesetmbjias pivbebbghamteddedch dixeé Gand soeRhebs
and the second fixed frame define a second

Nafehb@hehdRRadli4AYds, Whefein, 18 2. The hoi st frame
according to claim1 wherein the assenblies are driven

by R assembly comprises 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-po_inf of the ﬁpper 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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plurality of integrally nmounted actuators. 3. The

hoi st frame according to claim2 wherein at least a LLOYD WISE

pair of orthogonal 5 actuators are nounted generally
in a direction orthogonal to |ongitudinal axes of the
head frames, such that on sinujg aneous activation, the
ort hogonal actuators cause relative novenent of the

ad f [ e qrthogonal direction. 4. The hoj st
e, T Rt G Bdme RSN, it Bl psstimtlieg pcleiiea by
&gtahediyo relative-nf each other wwthin a pl ane

FraH BB ey RoP G 2O hr ough di fferenti al
activation of the orthogonal actuators 5. The hoi st
frame according to any one of clainms 2 to 4 further
including at |east one |ongitudinal actuator nounted
vid.t hi riThehteiplfeanee abebdidiegitolayaitrh whesth itriedses pais 0f fhdgdnal
15 inpart a longitudinally directed force conponent,
SRtudtcEs 8RTbIREd ArepIBAH aldreB8EMbithd fohal th En JIRMEIXE Mes of the
of the head frames within the [ ongitudinal direction
O2a@ Elah 8L PR 12k on LdiGulc gL HdlvARL ,Q§%18|1§ﬁ00 fonalictudi$s cause

a i e p#%ce&?ng

hoi st frane according to any one 0O

Lai.oB wher ej f th nbl.ies i
eRl PR R B e R TR F o R BSRRR™ 2077

The hoi st frame according to any one of clains 3 to 6
wherein the orthogonal actuators are |ocated paralle

to the upper horizontal menber, and pivotally nounted

14. OYD Thedpist fompeaogersingie claimed whdicit e peadframes sheotated
first outer inclined menber and the second outer
iralativeeckack wiier within a plane defined by the head frames through differential

-activation of the orthogonal actuators

5. The hoist frame according to any one of claims 2 to 4 further including at least
one longitudinal actuator mounted within the plane defined by the head frames, so as to

impart a longitudinally directed force component, said assemblies arranged to permit

relative movement 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 ortho gonal

actuators are located parallel to the upper horizontal member, and pivotally mounted
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 rigearapaliagd presihier smagionpinagay

8. The hoist franme according to any one of the

precedi ng clains wherein the 5 second inclined LLOYD WISE

menbers include parallel pairs of nmenbers. 9. The
hoi st frane according to any one of clains 5 to 8
wherein the |ongitudinal actugtor is pivotally
nmount ed between the second out er incIined menber and
t LA
&gg%ehaiégtehg%(g%tte ](Ht O? ong {%gl&d g orncl:eénbei Gn(_{%)h © Spfond outer
hoi.st frame according to any one of the preceding
cRdmse %in a deformng actuator is mounted
parallel to the first outer inclined nmenber, said
menber extendable by the force applied by the
deform ng actuator. 15 11. The hoi st frame according
t&% cl dihmhbist wheresicpordheg tdehyont nfthagrecating cldms wherein the
arranged such that .on activation the shape of the
fdet@id ipairald iredroiggrafchiilepafDlelpars of riemispsadr i | at er al
shape having no parallel sides, causing rotation of
the first head frane about the | ongitudinal axis. 20
12. The hoi st frame according to any one of the

Ry ece Fein h def orni n .
Yt uat B nef gt © 89 opb BEFREblodt BieEH B fuana
ap Ilcatlon f an external force. LLOYD WSE 20 A
tstustorat Riyetatly mmidqehy e t&}sﬁ?coafl OusF glcfaea%dsmiewbsmnd the first
expanded position and a single spreader in a

geastﬁa fampomentraf adengitnilingd derce.

frame, each for engaging a lifting device 5 Arigid
first frame fixed to the first head frane and a rigid
second franme fixed to the

10. The hoist frame according to any one of the preceding claims wherein a

deforming actuator is mounted parallel to the first outer inclined member, said member

extendable by the force applied by the deforming actuator.

11.  The hoist frame according to claim 10 wherein the deforming actuator is
arranged such that on activation the shape of the first paralielogram is deformedto 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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second head franme; A plurality of assenblies pivotably
mounted to each fixed frame so as to be internediate

the head frames, wherein, the assenblies conprise - LLOYD WISE

first and second inclined nenbers respectively nounted
to the 10 fixed franmes, and cgnnected through an apex
connection. 14. The hoist franme according to claim13

' i es. dri I l i f
DE1 e B EERTTE R Gl 15 e PR e s

accqarding . to claim 14 wherein at. | east a pair of
&Pﬁ&ﬁ@‘ﬁ%ﬂer 0 R THECHEP oSO FOTRTIE@Egeneral |y in a

di rection orthogonal to |ongitudinal axes of the head
frames, such that on sinultaneous activation, the

ort hogonal actuators cause relative novenent of the
hédustfand sesonidrhetd framet ¢eot doiadngdizing atlifing dsdce

ort hogonal actuators nmounted fromthe first fixed

f AafpRd fiest Flafe TB@ANS tHe ki ed FRERH%S ri 28 sd@nd Fighd@ietto the

frame according to claim15 wherein the head franes
AL HP éﬁqgnF;elative to each other within a pl ane
3 % by thé

def i ne € head franes, through differentia

agtivation of the ort onal actuatprs. LLOYD WSE 21

75 PR Qi B SRR Pt BT b B§ TSine Tomece e .

to 16 further including at |east one | ongitudina
aetsraediatetbe Asaddratnes "letee pl ane defined by the head
frames, and so as to inpart ‘a longitudinally directed

f e esscobhipoemmprisesasicandssseartsl inelsed mambpesirespectivelymnounted to the
rel ati ve novenent of the head frames within the

| fgil fratokésnand einheetkd eHio®gh an apex connection.

14. The hoist frame according to claim 13 wherein the assemblies are driven by a

plurality of integrally mounted actuators.

15. The hoist frame according to claim 14 wherein at least a pair of orthogonal
actuators are mounted generally 1n a direction orthogonal to longitudinal axes of the
head frames, such that on simultaneous activation, the orthogonal actuators cause
relative movement of the head frames in the orthogonal direction; said orthogonal

actuators mounted from the first fixed frame to the second inclined members.

16. The hoist frame according to claim 15 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.
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5 activation of the longitudinal actuator. 18. The

hoi st frame according to any one of clainms 13 to 17 LLOYD WISE

wherein at | east one of the assenblies is |ocated
adj acent each end of the head frames. 19. The hoi st
frame according to any one of 2¢lains 13 to 1.8 wherein
the apex 10 connection conprises an internediate

rti i V. flLStA ' -

L per iSngeaeAf AR Sy bl My B o IR RE rclugine o
er,. the longitudinal ct.yat ar un t n the
TERbieah e AT Bivoaicd Sttt e ARIHiRd By fiiiead Hames,

menber, such that on actjvation of the |ongitudinal

Fad saedio, Impae adpagigifirallyditecte dowsa gomponans sajd agsemblies arranged
i nclined nenber to the pivotal connection with the

ita pemitrtiaitve npavenienhobibe deabirameewshinitbe bmgittdinalodirestien on
the |l ongitudinal relative novenent of the head franes.
20tivatioa dftheSlonginaiiral acmatoeli ng to claim 18 or 19

wherein the second inclined nenber conprises a pair

ofg.i nathe MRkt MRAREICSo@RE o ARY BhEH! 1Rt e ®eTokkrEin’a fast one of
rame, such that interleaving of the fixed franes

f

[ - LSt [ Vi in 20 the
fﬁ?%#%ﬁ??%ﬂ?kgﬁgﬁgdz@?ﬁﬁ%ﬁg?ﬁggﬁﬁéhggk%%ﬂe%ncIined
menbers. 21. A hoist frame for engaging a pair of
spreaders in an expanded position and a single

spreader in a retracted position conprising, LLOYD

WPsE The haist ifiage agperdinede gy Readl ¢lpmmrel 3 toddhvheein the apex
engaging a lifting device; Arigid first frame fixed
toontdreof compribmsad ihteanediata gortioni mgvatae candcted asrtheffirxtadclined
to the second head frame; A plurality of nestable

Ghinieer a6 R llyeonRkded Rithy séBaHd iRlint@nRa®er, th&REgitudinal
franme so as to

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.

20. The hoist frame according to claim 18 or 19 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. -

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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5 be internedi ate the head franes; wher ei n, The
nestabl e driven assenblies cause selective relative

movenent of the head frames and retract to nest so as LLOYDWISE

to permt contact between the head franes through
interleaving of the fixed frages. 10 22. The hoi st
frame according to claim21 wherein the driven

28 %60 & &oﬂagle&r 450 a%f&héglggglﬁg' i dev1t egral ly

mount ed actuators rane ccordlng to

cl ai i r of orthogonal

b Bl G MRE T ﬁlaef%%}ﬁ’éfﬁl%%aw 4 id skong drame fixed to the
ort hogonal to |ongitudi nal axes of the 15 head

f5e iead fi@Me hat on si nul t aneous activation, the

orthogonal actuators cause rel ative novenent of the

he ptirdlrts wé sedtable Hever askogbine pidotaldy @miedd .cadihfx dbfraihe so as to
frame according to claim 23 wherein the head franes
decinfethediae the Bladtftangest @heral) other within a pl ane

defined by the head franes, through differentia

aﬁ{e' ﬁé%bf&@rﬂien%&%n%‘iﬂe?@ﬂﬁ@%l F\;elf@ltag(lé?ogén%%rb? ll;pl?] &l frames

rane accord |ng to any one of clar s
st..one Ion d|n ct tor
PERHRLT R Rt 56,8 BinePRE 85 e RFAEUREs R Sencaving
as to [ rt a Iongltudlnally di rected force
riofi %? a8y d assenblies arranged LLOYD WSE 23 to
permt relative novenent of the head frames within the
| ongi tudi nal direction on. activation of the
| ongi tudi nal actuator. 26. The hoist frane according
t22. anylerwigfframesdcrsrdg toaldm Wheheiein tht dhieasissanbliedf are driven
5 the nestable driven assenblies is | ocated adjacent

asChplanditpbf inkgrdlBadoldtédB&uators.

23. . The hoist frame according to claim 22 wherein at least a pair of orthogonal
actuators are mounted generally in a direction orthogonal to longitudinal axes of the
head frames, such that on simultaneous activation, the orthogonal actuators cause

relative movement of the head frames in the orthogonal direction.

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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27. The hoi st frame according to any one of clainms 21

to 26 wherein the driven assenblies conprise first - LLOYD WISE

and second inclined nenbers respectively nounted to
the fixed franmes, and connected through an apex
connection, said orthogonal acjsuators 10 nounted from
the first fixed franme to the second inclined nmenbers.

: tst fr : rding . to claim27 wherein. the
B el R B TGy Syt B g XFion on
pi vot al | £0 nected to the first inclined nenber and
R c&t %gﬂﬁ’&‘f‘%ﬂ LPaRe second inclined menber,
t he | ongi tudi nal actuator nounted between 15 the
intermedi ate portion an end of the first inclined
menber, such that on activation of the Iongitudina
a26.uat Dhe, hdit dragiestcaomclend tocamytdme of nidimd 21 toe2 & whertein at least one of
i nclined nenber to the pivotal connection with the
ithé aEstRIé adi eenPREdrhBINesaE ot aRd adjac @M RhctPédd dfAh @B IS Y Anes.
the |longitudinal relative novenent of the head
frames. 20 29. The hoist frame according to claim?27
or 28 wherein the second inclined nmenber conprises a

ir inclined nenbers each nmount ed t econ .
e e PG R TR AR Pt i PR e ariven
frames. includes_ the first _inclined nmenber nopving in
t3ieeblies cemprpeafirst ptsecprd Hsdned membars reweeiivrly mounisddo the
nmenbers. LLOYD WSE 24 30. The hoi st frane according

tiexedrftenmseans cophegted thequahorpg ewisenmsiction ssetd orgigahdlectuators .

assenbly conprises an upper horizontal nenber, a first

imetlriteeffomithe firsrdixbe frampity Gicedecyndduldeddné@béee first
fixed frame and pivotally nounted to a first end of

the upper horizontal nenber, a second inclined outer
menber pivotally nounted to the 5 second fixed frane

ajyd pi m}?cliét%a%%kgﬁiﬁgotoaclﬁﬁ??ﬁééhgggl L a}t)&eco%&et{on comprises

hori zont a

an intermediate portion pivotally connected to the first inclined member and pivotally
comnected to the second inclined member, the longitudinal actuator mounted between
the intermediaté 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.

20. 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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menber, a first inclined inner nmenber pivotally

mounted to the first fixed frane and pivotally

nounted to a md-point of the upper horizontal nenber LLOYD WISE
so as to be parallel to the first outer inclined

menber in a first position of 4he hoist frame and a

second inclined inner menber pivotally nounted to the

con ixed frame an i votal |
S 704- pgll“hnetho(lj apie ac o %38 any 8}}% éf (::I‘l %lr to?% \gger{alg eagh nestable
araIIeI to the second out |ncllged menber in a
etinglingd quirs npgrabey
menbers and the first fixed frame define a first
verilemoygrtadifo thsdirstexeddrorriandanivete By mandtetihte asbrsbend of the
fixed frame define a second parallelogram 15 31. The
hoipst hdrizamal acomediarsgedral ia&lanah obifer wiemitedr pivtdidly mounted to the
orthogonal actuators are |ocated parallel to the

URBGd fbesdi 200 &ld pTEsHRRY moAREdPioVdiedbhd eddMhEd wmﬁﬁdhtal
an internmedi ate point of the first outer |ncI|ne

;Iﬁéﬁlﬁ& Qﬂgsft ﬁr{&(ﬁnéc?ﬁfﬁ@fj QHLES }g‘VBfAh}r Qr?oglgtéaecggl%r f\;\ﬁggxgc?frame and

oi s rame accor Ing t erel

G S G T S

to any one of clains 30 to 32 wherein the |ongitudina

- dbe ﬁ‘&‘tt GRter Bchnghmgmbgr m@&séaowrmféhe hevst Gepe aed »egcepd

i nclined menber and the first inner inclined nenber

. slocladtinner mpamter atvotabsmounted topthe eerond fiixad framgi and ghivedd1ly

force.. 5 34. The hoist frane according to any one of

Ghéunted 2d a bhiid-H3inMa€ te upper eizhtil REmMbRE Edlad ©rbel fRrallel to the
nmounted parallel to the first outer inclined nenber,

S@LShdRIRS IS SRIRKY 8n 2 BYsttaSiHHROE BreaR: 'ﬁ%%ebﬁlucthnﬁat the first

def orm ng actuator.
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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35. The hoist frame according to claim34 wherein the _
deform ng actuator is 10 arranged such that on LLOYD WISE
activation the shape of the first parallelogramis

deformed to a quadrilateral shape having no parall el

sides, causing rotation of thesfirst head franme about

the | ongitudinal axis. 36. The hoist frane accordi ng

t an
132 i h?h%&%ls?%rgﬁlgac{c rd Sté % ng%i}e :A’gglse %]3(9 §J A ae%?l% tﬁé longitudinal
ba%fc’u%’([jor ?snpltvlgt%ll n?cluln%e tbe?\{l]ee%fthg Qec%)xg %L‘He?lmclmg({ member and the first

inner inclined member so as to impart at least a component of a longitudinal force.

34, The hoist frame according to any one of claims 21 to 33 wherein a deforming
actuator is mounted parallel to the first outer inclined member, said member extendable

by the force applied by the deforming actuator.

35.  The hoist frame according to claim 34 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.

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.



