1 System for manipulating containers Field of the invention The present
invention relates to systems for transferring containers, and particularly,
though not exclusively, to systems for loading containers onto 5 ships and
unloading containers from ships. Background of Invention There has been
much progress in recent years in providing improved mechanisms for
loading containers into ships and unloading them. These 10 mechanisms
have permitted the size of the containerd to increase, while the rate at
which containers can be loaded and unloaded has also been increased.
Generally, systems for moving containers employ a "spreader"” is which is
a 15 frame having a goenqrallyélgctanul r profile, and including twistlocks
atits four corners. The Spreaderts Ulating containers, o generally
horizontal orientation by cables from a trolley which is in turn supported

0 h can be moved along a track on the crane, and the
spreader can be raised or lowered by playing out or reeling in the cables.
Thieheraplesrtends/ 20t foanTeldtest posg;memgclfbts dgﬁgfy,@k@)v%ﬁtghigrgo and
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veHiie parkealaading apsdginess fanmipiiae a container (e.g. in the ship or
on the quayside), the spreader is lowered onto a container such that the
twislbake ave it thesigsners of the 25 container, and the twistlocks are
connected to the container, The spreader is then lifted using the cables,
and the trolley is moved along the track, The spreader is then lowered
ageirTahasheenistiock o ereskeiseebantipparsitithsroviding improved

mechanisms for loading containers into ships and unloading them. These

mechanisms have permitted the size of the containers to increase, while the
rate at which containers can be loaded and unloaded has also been

increased.

Generally, systems for moving containers employ a "spreader” is which is a
frame having a generally rectangular profile, and including twistlocks at its
four corners. The spreader is typically suspended in a generally horizontal
orientation by cables from a trolley which is in turn supported on a crane. The
trolley can be moved along a track on the crane, and the spreader can be
raised or lowered by playing out or reelihg in the cables. The track extends
from a first position which is directly above a ship, to a second position which
is directly above an area of the quayside onto whicH containers may be
positioned (e.g. onto a loading surface of a vehicle parked in that area). To
manipulate a container (e.g. in the ship or on the quayside), the spreader is
lowered onto a container such that the twistlocks overlie the corners of the
container, and the twistlocks are connected to the container. The spreader is
then lifted using the cables, and the trolley is moved along the track. The
spreader is then lowered again, and the twistiocks are released to deposit the
container in the desired location.
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container in the desired location. 2 In order that there is little risk of the
spreaders colliding with the trolley, the cable mechanism is conventionally
designed such that the spreaders never come closer than a
pre-determined spacing from the trolleys. That is, there is 5 an exclusion
region between the trolley and the spreaders which the spreaders never
enter. One patent application, WO 01/62657 by the present applicant, the
disclosure of which is incorporated herein by reference, has proposed a
twinlift spreader 10 which is capable of handling two 20 feet containers in
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pebclydiaclosed. Summary of the Invention 20 The present invention
aims to provide a new and useful mechanism for transferring containers,
particularly onto and off ships. According to a first aspect of the present
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Recently there has been discussion in the industry of whether it would be
possible to provide a crane with a spreader assembly including two spreader

units, to be used simultaneously in combination to hold respective containers.
However, to the knowledge of the present inventors no functioning system has

been publicly disclosed.

Summary of the Invention

The present invention aims to provide a new and useful mechanism for

transferring containers, particularly onto and off ships.

According to a first aspect of the present invention, there is provided a spreader
assembly comprising: two spreader units, each spreader unit being for
releasable attachment to at least one container; a linking frame releasably
connectable selectively either to both of the spreaders, or to a selected one of
them, wherein the spreaders include respective headblock units, the linking

frame being releasably connectable to the spreaders via the headblock units.

According to a second aspect of the present invention, there is provided a
combination of a trolley and a spreader assembly suspended from the trolley,
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30 According to a second aspect of the present invention, there is

provided a combination of a trolley and a spreader assembly suspended

from the trolley, 2a the spreader assembly comprising two spreader units,

each spreader unit being for releasable attachment to at least one

container, and a linking frame connecteg to both the spreaders and

releasable from at least one of them; and the trolley comprising a docking
satispretigelinidnerfiviy e draingsiagkaiaiesisréaeicr dagkinshsttipredber unit being
{Jea}rtic lar, the invention aims to provide a system whjch mak(as it possible
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gvrmdghgdneashanism containing two spreader units and a linking frame.

Each of the spreader units is releasably 3 attachable to at least one
container. The linking frame is configured to be attachable selectively
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its_own while leaving the other spreader unused and connected to the

ﬁﬁ[?ﬂ&t dme. Since the linking frame can be released from either of the
spreader units, the

In general terms, a first aspect of the present invention proposes a spreader
assembly suitable for attachment to a crane, the mechanism containing two
spreader units and a linking frame. Each of the spreader units is releasably



10 operator has the option of which of the spreader units to use and which
to leave attached to the linking frame. There are many reasons why an
operator might require this freedom. For example, if he becomes aware
that one of the spreader units is damaged, he may choose to use the
other one. Furthermore, if the spreader units are movable along a track on
the crane with 15 their direction of separation parallel to the length
direction of the track, this means that thesrespective ranges of positions of
the two spreaders along the track are different; for that reason it may be
preferable for a certain one of the spreaders to be used to reach
containers which are near the ends of the track. Note that the extra cost

of ralikieitatie tack Imagérane tkentadterof The trspreptiemaal ReoMREred to be
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mechanism which, while the linking frame is attached to both the
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moti(_)n in which the two axes remain in a plane (e.g. such that those
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might require this freedom. For example, if he becomes aware that one of the
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spreader units is damaged, he may choose to use the other one.

Furthermore, if the spreader units are movable along a track on the crane with
15 their direction of separation parallel to the length direction of the track, this
means that the respective ranges of positions of the two spreaders along the
track are different; for that reason it may be preferable for a certain one of the
- spreaders to be used to reach containers which are near the ends of the
track. Note that the extra cost of making the track longer by the width of a

20  spreader may be very great.

Also, under certain arrangement, the operator may be able to achieve a better

view of the operation of one of the spreader units than of the other.

The linking frame preferably includes a configuration mechanism which, while
the linking frame is attached to both the spreader units, moves the spreader
25  units relative to each other. This configuration mechanism may include one or

more hydraulic cylinders having ends which are connected respectively to the



do not lie in a single plane. 10 The releasable connection between the
linking frame and the spreader units is preferably at, or proximate,
respective headblocks which are portions of the spreader units. Each of
the headblock units includes pulleys by which the spreader units are
connected to the cables which suspend the headblock units from the
trolley. 15 The trolley itself preferably includes, or is in fixed spatial
relationship to, a docking station to whicl the linking frame can be
releasably attached. Preferably, the linking frame is attached to the
docking station while still connected to both of the spreader units, and the
linking frame can subsequently be released from one of the spreader

unitsveoshatzrizreadits URitsI8rably pé useiddadepensantinrdbesiagt taiisrs to
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direction substantially normal to the vertical) into a predetermined position

relagive to :
10 the releasable connection between the linking frame and the spreader units

wn

is preferably at, or proximate, respective headblocks which are portions of the
spreader units. Each of the headblock units includes pulleys by which the
spreader units are connected to the cables which suspend the headblock

units from the trolley.

15 The trolley itself preferably includes, or is in fixed spatial relationship to, a
docking station to which the linking frame can be releasably attached.
Preferably, the linking frame is attached to the docking station while still
connected to both of the spreader units, and the linking frame can
subsequently be released from one of the spreader units so that spreader unit

20  can be used independently. The fact that the linking frame is attached to the
docking station means that it is relatively easy to reconnect it to the released
spreader unit when desired, since the position of the linking frame is well
controlled by the docking station.

The concept of providing a docking station provides a second, independent
25  aspect of the present invention, which can be useful even if the linking frame
is permanently connected to one of the spreader units (i.e. is not according to

the first aspect of the invention).



the docking station. Preferably, one or both of the linking frame and
docking station includes a locking mechanism which releasably locks the
linking frame to the docking 10 station when the two are at a
predetermined relative position (e.g. when the plugs are in the sockets).
This may, for example, be by means of one or more pins mounted on one
of the linking frame and docking station, and engagable with the other of
the linking frame and docking station. The invention is not limited in terms
of the type of spreader units. For example 15 each of the spreader units
may be conventional (e.g. a rectangular frame having twistlocks at the
corners), or more preferably be of the type described in WO 01/62657.
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of the invention in a
Preferably, one or both of the linking frame and docking station includes a
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locking mechanism which releasably locks the linking frame to the docking
10  station when the two are at a predetermined relative position (e.g. when the
plugs are in the sockets). This may, for example, be by means of one or more
pins mounted on one of the linking frame and docking station, and engagable

with the other of the linking frame and docking station.

The invention is not limited in terms of the type of spreader units. For example
15 each of the spreader units may be conventional (e.g. a rectangular frame
having twistlocks at the corners), or more preferably be of the type described
in WO 01/62657.

Brief Description of The Figures

Preferred features of the invention will now be described, for the sake of
20 illustration only, with reference to the following figures in which:

Fig. 1 is a first perspective view of an embodiment of the invention in a
first configuration;

Fig. 2 is a perspective view of a portion of the embodiment of Fig. 1in
the first configuration and proximate a docking station:
25 | Fig. 3 is a second perspective view of the embodiment of Fig.1ina
variant of first configuration;

Fig. 4 is a first perspective view of the embodiment of Fig. 1 in a

second configuration;
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third configuration; and 5 Fig. 7 is a second perspective view of the
embodiment of Fig. 1 in the third configuration. Detailed Description of the
embodiments 10 Referring firstly to Figs. 1 to 2, an embodiment of the
invention is shown in a first configuration, and in Fig. 3 in a variant of this
configuration. The embodiment is a spreader assembly which includes

two spreader units 1, 3 (from now on referred to simply as "spreaders").
Each of the spreaders 1, 3 includes a regpective headblock unit 11, 31. A
linking frame 2 extends 15 between the headblock units 11, 31. The
headblock units include pulleys 111, 112, 113, 114, 311, 312, 313, 314 by
which the spreader assembly is - suspended beneath a trolley (not shown)

by meanskifj calies stberitofersisediipiealbues tingeshasbaithask ONFCranethe
as inegggverg}]gpalrg)[ig%ems. The position of the spreaders 1, 3 in relation

to the troﬁey can be controlled by 20 moving the cables. The mechanisms

for providinig tisscainss| peitsbeotied! Vi erbtroehilyoditeeskibédHa thvefitdoh in a
In tﬁﬁr&%ﬁ@tﬂ%‘?ﬁ%f‘g%‘m in Figs. 1, 2 and 3, the spreao_lers 1,3 are
connected by the linking frame 2 and moved as a unit. This means that

the spreaki€rs 1 B%aRBEUBEEHEREBIME VLM Shdbermimetimestsalidiigy 1 in the
twisHpeksorfRfuigyided at the corners of the spreaders 1, 3. To do this,

the four twistlocks 7 of each spreader are connected to the four

respective corners of the respective container. Furthermore, the
spréadaiisd D& sneptive af tihe trpeodesented in WO 01/62657, such that

they include additional twistlocks 9 at an intermediate position, such that

each spreader 1, 3 can pick up two shorter 7 containers, each being
suppetesdnsy fistyotaidasvidiiecks anagnnbadimenteof the invention is shown in a

first configuration, and in Fig. 3 in a variant of this configuration. The

embodiment is a spreader assembly which includes two spreader units 1, 3
(from now on referred to simply as “spreaders”). Each of the spreaders 1, 3
includes a respective headblock unit 11, 31. A linking frame 2 extends
between the headblock units 11, 31. The headblock units include pulleys 111,
112, 113, 114, 311, 312, 313, 314 by which the spreader assembly is
suspended beneath a trolley (not shown) by means of cables. The trolley is
typically mounted on a track on a crane as in conventional systems. The
position of the spreaders 1, 3 in relation to the trolley can be controlled by
moving the cables. The mechanisms for providing this control will be well

understood by one skilled in this field.

In the configurations shown in Figs. 1, 2 and 3, the spreaders 1, 3 are
connected by the linking frame 2 and moved as a unit. This means that the
spreaders 1, 3 can be used to pick up respective containers using twistlocks 7
provided at the corners of the spreaders 1, 3. To do this, the four twistlocks 7
of each spreader are connected to the four respective corners of the
respective container. Furthermore, the spreaders 1, 3 may be of the type
described in WO 01/62657, such that they include additional twistlocks 9 at an

intermediate position, such that each spreader 1, 3 can pick up two shorter



twistlocks 9. As further described in detail in WO 01/62657, the spacing of
the twistlocks 7 from the twistlocks 9 may be controllable for additional
flexibility. The linking frame 2 is seen most clearly in Fig. 2, which shows
the top portion 5 (linking frame 2 and headblocks 11, 31) of the spreader
assembly in the configuration of Fig. 1 at a time when the top portion is
just below a docking station (described below). In Fig. 2, the headblock
units 11, 31 are shown dashed. The linking frame 2 includes two main
cylinders 21, 23. At each end of each of 10 the cylinders 21, 23 are rods
(not shown) which are controllable to move between a first extended
position in which they extend out of the ends of the cylinders 21, 23, and
secdaiBREC €8 Po St v isupicHathdyyateonvithithehavietidsksf Thend two of the
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same steps apply to connecting the cylinder 23 to the headblock 31.
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sockets 33. Conversely, the cylindér 21 can be separated from the
he&@sfR% 31 by withdrawing the rods at its ends from the sockets 33. The
linking frame further includes a configuration mechanism including three

25 higdrsnkiogflarder2 B4iLdss2tvwidShaonogictirgdize (a8, oyisdersedd, #®ach of
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Sh&ﬁh/qﬁqn@ first extended position in which they extend out of the ends of the
cylinders 21, 23, and second retracted position in which they are within the

ends of the cylinders 21, 23.

The cylinders 21, 23 can be attached to the respective headblocks 11, 31 by
15  the following steps. For simplicity, the steps of connecting the cylinder 21 to
the headblock 11 are described, but the same steps apply to connecting the
cylinder 23 to the headblock 31. Firstly, at a time when the rods at the ends of
the cylinder 21 are in the retracted configuration, the cylinder 21 is located
between two sockets on the headblock 31 (only one of these sockets 33 is
20 visible in Fig. 2, but there is another identical socket at the other end of the
cylinder 21). Then the rods are extended from the ends of the cylinder 21 and
enter the sockets 33. Conversely, the cylinder 21 can be separated from the
headblock 31 by withdrawing the rods at its ends from the sockets 33.

The linking frame further includes a configuration mechanism including three
25  hydraulic cylinders 241, 242, 243 connecting the two cylinders 21, 23. These
include: a first hydraulic cylinder 241 extending between positions on the
cylinders 21, 23 proximate a first of their ends (the left ends as shown in Fig.

2); a second hydraulic cylinder 242 extending between positions on the



2); a second hydraulic cylinder 242 extending between positions on the 8
cylinders 21, 23 proximate their other ends (their right ends as shown in
Fig. 5); and a third hydraulic cylinder 243 extending between a position
on one cylinder 21 proximate one of its ends (the right end as shown in
Fig. 2) and a position on the other cylinder 23 proximate the other one its
ends (the left end 5 as shown in Fig. 2). As shown in Fig. 2, the spreader
assembly is in a configuration in which thg cylinders 21, 23 are
side-by-side and parallel. The hydraulic cylinders 241, 243 are normal to
the longitudinal axes of the cylinders 21, 23. In this configuration the
vertical direction is shown in Fig. 1 as z, the length direction 10 of the
cylinderdezd 223 28 praxididte Spziciothelirestsritagix rigpvvenes, 48eshown in Fig.
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side-by-side but their length directions are not parallel. In a first such
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cyliexterssame eaidtivelsaction of the hydraulic cylinders 241, 242, 243 can be
varied independently, so that the relative positions of two cylinders 21, 23

(8,1

(and therefore the relative positions of the headblocks; and therefore the
spreaders attached to them; and therefore in turn containers attached to the
15  spreaders) can be manipulated.

For example, the cylinders 241, 242, 243 can be positioned such that the
cylinders 21, 23 are side-by-side but their length directions are not parallel. In
a first such case, the longitudinal axes of the cylinders 21, 23 may converge
towards one end, while still lying in a shared plane; this is called "skew". In a
20  second such case, the longitudinal axes of the cylinders 21, 23 may not lie in
a shared plane, i.e. one of the headblocks may be tipped forwards relative to
the other (i.e. if one of the cylinders 21 is horizontal, the other is not).
Alternatively, the cylinders 241, 242, 243 can be positioned so that the length
directions of the cylinders 21, 23 are parallel, but the cylinders are relatively
25 displaced from the other along this direction. Combinations of these
positionings are possible. Thus, when an operator desires to lift two
containers which are not originally exactly parallel he can do so by
appropriately manipulating the spreaders 1, 3 onto them. Furthermore, when

the operation desires to position the containers, he can do so even when the



25 displaced from the other along this direction. Combinations of these
positionings are possible. Thus, when an operator desires to lift two
containers which are not originally exactly parallel he can do so by
appropriately manipulating the spreaders 1, 3 onto them. Furthermore,
when the operation desires to position the containers, he can do so even
when the 9 containers are not to be positioned on a horizontal surface
(e.g. if they are to be positioned onto the yespective loading surfaces of
two trailers, when those surfaces are not necessarily parallel). The three
degrees of freedom given by the cylinders 241, 242, 243 give the 5
operator great flexibility in handling containers. For example, this flexibility

allowsntamepN oot 1@ PR PasHdRRFBN IR oHIHASSTINEYGR 816 they are to
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much easier. 10 The hydraulic cylinders 241, 242, 243 preferably include
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may bETBLMEA N (AR IRGAPER LB, SRARENABAHE dhantiy Note

a hitige directitre tsnggly soppatéa Hyedasgih Wisestieayerbthe3 has been
cylin a -direction i ich the cylinders 21, 23 are spaced

Rl R SR e D R T Bt A

in the plane normal to the hinge. Furthermore, 20 pressure release valves

1%re Bnggygéﬁpb?oqxﬁgaqrg A u?ga‘%ﬁ@@;ﬁﬁag% include linear transducers (or

similar measuring devices) to determine the extent to which they are
extended. The outputs of these measuring devices can be fed to the operator,
or to an automatic control system. The measuring devices may optionally be
provided within the cylinders 241, 242, 243 to reduce the risk that they are
15 damaged. The cylinders 241, 242, 243 may be mounted on the cylinders 21,
23 by hinged connections 27 having a hinge direction substantially normal to
the length direction y of the cylinders, and to the x-direction in which the
éylinders 21, 23 are spaced apart. This means that the cylinders are not
obliged to bear torsion forces in the plane normal to the hinge. Furthermore,
20 pressure release valves are preferably provided to ensure that the cylinders

are not subject to extreme forces parallel to their length.

Optionally, an anti-collision device (not shown) may be provided between the
spreaders to ensure that they do not approach closer than a certain minimum
distance, or to buffer their motion if they do. This may optionally be additional
25 to the cylinders 241, 242, 243, and/or by implemented as an automated
control system for controlling the extension of the cylinders 241, 242, 243,

The linking frame further includes a plurality of sockets 251, 252, 253, 254,
and for each socket a respective locking mechanism 261, 262, 263, 264. The



are not subject to extreme forces parallel to their length. Optionally, an
anti-collision device (not shown) may be provided between the spreaders
to ensure that they do not approach closer than a certain minimum
distance, or to buffer their motion if they do. This may optionally be
additional 25 to the cylinders 241, 242, 243, and/or by implemented as an
automated control system for controlling the extension of the cylinders
241, 242, 243. The linking frame further i{bcludes a plurality of sockets
251, 252, 253, 254, and for each socket a respective locking mechanism
261, 262, 263, 264. The 10 sockets 251, 252, 253, 254 include
frusto-conical guide lips 2511, 2521, 2531, 2541 and hollow cylindrical

ggrﬂease%d 2812282, 253,2232%4:2@&2&%%&@? gom@aw&éréﬁaa%ﬂf?%s%@?’%sa
include respective pin 1, 1, a riv )
elREAR T EIINHES BREPQ ABE 1A e S benaRizaThe locking
retraetellacistiigu2&tiorBRWRRS Py diudecrdspélot\aidemofabie1 hpBaw, 2631,
cyligpdiical partions. 2 22,25 5 d Xt d .
con%%%?at%g?\ i%cﬁ%eﬁ%}%%t%é%%gﬁ%&s@?& %%%9553«? stzlkée pins
5in pRweseatiRirastad conitgRine itentrieh dheyedsonoheaniindrieaides of the

porfignsw2 Y AindRdsr 5ttoRred25and aubef holesonsbg-nther side oftheded
respective 10 sockets, The sockets 251, 252, 253, 254 are used to

recERATIEEBLRAVE sRhatheyoPragcl hppuolobRIRg SRlion28fsicafp3. 2543 in
mottdek et/ dattakeds theiseleyiel benphgsithet Boflowidyinidres portions

respectiv (0 e rtions 411421 431, 441 and hqdy portions .

AP TP s Do Ne S T2 SRR Mhdiapepective
10holeseKeds 423, 433, 443 extending through them parallel to the

longitudinal axes of the cylinders 21, 23. When the linking frame is raised

(by ThisiBgdsdves Neagh|aaks teswhied ifssd to receive respective plugs 41, 42,
43, 44 of a docking station, typically mounted on the bottom of the trolley. The
plugs 41, 42, 43, 44 include respective narrowed end portions 411, 421, 431,
441 and body portions 412, 422, 432, 442. The body portions include

16 respective cylindrical holes 413, 423, 433, 443 extending through them
parallel to the longitudinal axes of the cylinders 21, 23.

When the linking frame is raised (by raising the two headblocks to which it is
at that time attached) it encounters the docking station (which may be treated
as fixed), and the guide lips 2511, 2521, 2531, 2541 guide the end portions

20 411, 421, 431, 441 of the respective plugs 41, 42, 43, 44 to bring the plugs
41, 42, 43, 44 into regfster with the sockets 251, 252, 253, 254. Thus, when
the linking frame is raised further, the body portions 412, 422, 432, 442 enter
the respective hollow cylindrical portions 2512, 2522, 2532, 2542.

When the plugs 41, 42, 43, 44 have fully entered the respective hollow
25 cylindrical portions 2512, 2522, 2532, 2542, the respective locking
mechanisms 261, 262, 263, 264 lock the plugs in place by the drive
mechanisms 2612, 2622, 2632, 2642 moving the respective pins 2611, 2621,

2631, 2641 into their extended configuration. During this movement, the pins
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at that time attached) it encounters the docking station (which may be
treated as fixed), and the guide lips 2511, 2521, 2531, 2541 guide the
end portions 20 411, 421, 431, 441 of the respective plugs 41, 42, 43, 44
to bring the plugs 41, 42, 43, 44 into register with the sockets 251, 252,
253, 254. Thus, when the linking frame is raised further, the body portions
412,422, 432, 442 enter the respective hollow cylindrical portions 2512,
2522, 2532, 2542. When the plugs 41, 4% 43, 44 have fully entered the
respective hollow 25 cylindrical portions 2512, 2522, 2532, 2542, the
respective locking mechanisms 261, 262, 263, 264 lock the plugs in place
by the drive mechanisms 2612, 2622, 2632, 2642 moving the respective
pingh?64d. tResligh2e8pedhdd ildheineendadcaniiguralien pRydngnthis 43
mov%ment the pins 11 thread through respective holes 413, 423, 433,
443 IN the plugs 41, 42, 43, 44. When it is desired to release the linking
frame 2 from the docking station, the drive mechanisms 2612, 2622,

2630/he6uid 'ﬁeﬁ%@r%t@ermla%éf@ Ainkigg1frapge2 frop6 #1e 2eskingetatn, the

retragirdpeBRgHIseaich eeyMitsdheJiionfrase tPeQBé@t’UBV&Hs 2611,
from aﬁaz dockin tatlon simply by lowering the linking frame (i.e.

low tﬁgs‘r?e sidcido e g ﬁ‘@t‘?ﬂe‘:ﬁﬂrgwt'eﬁtll"*{fﬁ@r‘pﬂﬁj@ﬁ thg, linking
43, fdnexiP theteoakieisv2a fréth2hd b ckirg Blaterhainipe Myigsvidriney thaYinking

differ sofths bd id da different
::OS%I Ig]ljlinr&?%tl enn'%gs 2 lrggg?ﬁ%é %orp q;r}ﬁﬁ?féq %Oéaﬂé{}@ryﬁ?e until the
spaniv@b%m@émméﬁlags e, mmmpm@a 2834454n appropriate
setting of the hydraulic cylinders 241, 242, 243 would allow the plugs 41,

42, r43'se4fh& mecgrug%cwﬂ ESRREYMAN R EBKS RS r %ﬁge@%%mmem be
254. Ho) referably the plugs 41, 42, 43, 44 are arranged such that
provi e at ifferent positions relattve to the plugs 43, 44, since, for example,

whatever the spacing between the plugs 41, 42 and the plugs 43, 44, an
appropriate setting of the hydraulic cylinders 241, 242, 243 would allow the
plugs 41, 42, 43, 44 to be connected respectively to the sockets 251, 252,

(92}

253, 254. However, preferably the plugs 41, 42, 43, 44 are arranged such that
5 the spacing between the points at which the cables are connected to the
headblocks 11, 13 is substantially the same respectively as the spacing
between the points at which the cables are connected to the trolley, so that in
the configuration of Figs 2 the cables are at a relatively low angle to the
vertical (note that when the linking frame is proximate the docking station the

20  length of the cable between the docking station and the linking frame is

relatively short). The reason for preferring this possibility is that this means
that the docking station 4 and cables are not forced to bear opposing lateral
forces. In some such arrangements the angles between the cables and the

vertical direction will be low if the linking frame can be connected to the

25 docking station when the hydraulic cylinders 241, 242, 243 are at, or near,

their minimum length configuration, i.e. such that the headblocks 11, 31 are

at, or near, their closest approach. This is illustrated in Fig. 2.



15 the spacing between the points at which the cables are connected to
the headblocks 11, 13 is substantially the same respectively as the
spacing between the points at which the cables are connected to the
trolley, so that in the configuration of Figs 2 the cables are at a relatively
low angle to the vertical (note that when the linking frame is proximate the
docking station the 20 length of the cable between the docking station and
the linking frame is relatively short). Thq eason for preferring this
possibility is that this means that the docking station 4 and cables are not
forced to bear opposing lateral forces. In some such arrangements the
angles between the cables and the vertical direction will be low if the

|InW&érﬂ1§?tﬁémﬁQé¢®ﬁk§tﬁ€éﬂﬁéﬁﬁ§hﬂ %QM@%@QWWB%aHy powered
raulic c%ﬁ nders 241, 24 43 are at, qr near, their minimum length
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mechanisms of the respective cy nders 21,2 The nking frame further

rec%ﬁl/éeecmrs@%% Eﬂ?saarpatésm@r@)aﬁeﬁally gﬁg&wtot%m&spectwe
parsoRfetheapyeasalie cbhese eables aRidMPBRENAdBHIANHEOBRey to each

resgectw; fower c{a Ig a{}‘d/or conﬁrol (o Ies which extend from the )
trolay IR SRR Il S RRDIANG Y SREPGBIFBRSRCH SpRisgRIeFanism
10 reermyﬂm:tmqmd(mmm hmbayvﬁdecbehrt@mttthldegdble(s)e lisgtivetheking frame

Cat?% ﬂas P&k@gvg@?uﬁﬁé@si Ogsp! AigH éWSn%Sb'e (8hdPed. The

the lin |ng rame’is The reeler may |nc rive mechanism
Whr@@@&ﬂwom@mg@j atdriygpnechanism whnch can be operated at variable

speeds, according to the variable speeds at which the spreader is raised at
different speeds (as described below).

15  Preferably, the rod drive mechanisms which drive the rods at the ends of the
cylinders 21, 23 are hydraulic and contained within the respective cylinders
21, 23, this reduces the risk of the drive mechanisms being damaged in use.
The rod drive mechanisms may employ one or more oil reservoirs which,
likewise, are preferably provided within the cylinders 21, 23. Note that the
20 ends of the rods may be shaped such that when they approach the
headblocks they guide the cylinders 21, 23 laterally relative to the headblocks
11, 31. For example, the ends of the rods may be narrowed (i.e. V-shaped as

viewed from the side).

The control system which controls the rod drive mechanisms, and the pin
25 drive mechanisms 2612, 2622, 2632, 2642 of the locking mechanism,
preferably controls them such that at least one of the cylinders 21, 23 is
attached to the respective headblock 11, 31 at any time by the respective pair

of rods, and such that the rods of either one of the cylinders 21, 23 are only
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speeds, according to the variable speeds at which the spreader is raised
at different speeds (as described below). 15 Preferably, the rod drive
mechanisms which drive the rods at the ends of the cylinders 21, 23 are
hydraulic and contained within the respective cylinders 21, 23; this
reduces the risk of the drive mechanisms being damaged in use. The rod
drive mechanisms may employ one or more oil reservoirs which, likewise,
are preferably provided within the cylinders 21, 23. Note that the 20 ends
of the rods may be shaped such that when they approach the headblocks
they guide the cylinders 21, 23 laterally relative to the headblocks 11, 31.
For example, the ends of the rods may be narrowed (i.e. V-shaped as

vieweshfrednftbe gr@)eibemgtﬁémt@ém mtmhrﬁgnm%ﬁth%rmmz gaéne 2 is
mecha n rive mechani 4
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surfaces of the sockets 251, 252, 253, 254, each of the sockets 251
25Dlogly (peRERNBRE @neifRl-ansiarin %W%Jﬂﬁe?%h@%@hﬂb@@ferabw

accepts 50-60mm of compression.

Note that when the spreaders 1, 3 are connected to the docking station via
the linking frame 2 they may be in the exclusion region into which (as
described above) conventional spreaders do not enter. In order to ensure that
the spreaders 1, 3 do not collide with the troliey, the cable control mechanism
may be designed such that when one of the spreaders 1, 3 is closer than a
predetermined distance below the trolley that spreader 1, 3 can only be raised
at a speed which is lower than the maximum lifting speed when the spreader
is more than the predetermined distance below the trolley. Alternatively or
additionally, one or more proximity sensors may be provided (on the trolley
and/or the spreader assembly) to monitor the spacing between one or both of
the spreaders 1, 3 and the trolley, and send a signal to stop the spreader(s) 1,
3 (or at least reduce their upward velocity) when they are closer to the trolley
than a predetermined distance.

Fig. 3 shows the spreader assembly in the same basic configuration as Figs.
1 and 2 except that the hydraulic cylinders 241, 242, 243 are in an extended
state, pushing the headblocks 11, 31 apart.



10 block, to prevent a "steel-on-steel” collision. This buffer member
preferably accepts 50-60mm of compression. Note that when the
spreaders 1, 3 are connected to the docking station via the linking frame
2 they may be in the exclusion region into which (as described above)
conventional spreaders do not enter. In order to ensure that 15 the
spreaders 1, 3 do not collide with the trolley, the cable control mechanism
may be designed such that when one of the spreaders 1, 3 is closer than
a predetermined distance below the trolley that spreader 1, 3 can only be
raised at a speed which is lower than the maximum lifting speed when the
spreader is more than the predetermined distance below the trolley.

Altw(@j@t[;ueéva?%alddiﬂarw/&aa@e %ﬁ%ﬁ@fﬁ@@%&%ﬂé@ﬁ@ﬁﬁ@, in which
proyi on the tro nd/or, the spreader assembly) to monitor the
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configuration as Fi%;%l and 2, except that the hydraulic cylinders 241, .
5247953570 As e R §rseadepasfigalehendidckenfigusatigpain which

14 thighakranetdnsh ONdhecRpEE RS BenaseRIRY e seaORhROHIGHELRRched to
in WCQ tggd?rkipg éame 2is Iocl%ed to EFIe dg)[c?kin station 4, while being
attached 16 GePPICTHE spraalcN L A HEER fdgRANdently to carry

e spr
indezsisd el tezeny theasisragtie leanirapthe spreader 3 unused. 5 Figs.
6 and 7 show the spreader assembly in a third configuration, in which the

linking.§ ameusimiagkad dsdhreigsidng salinnly WaleReiRg aftacheditthode of
the spreader 1. The spreader 3 can then be moved independently to carry
10 operation to pick up and deposit one or more containers while” the spreaders

1, 3 are attached to each other (as in Figs. 1, 2 and 3).

When it is desired to cease using the spreader 1 (e.g. because it is damaged),
the spreaders can be raised as shown in Fig. 2 and the linking frame 2 locked
to the docking station 4 on the trolley. At this stage, the connection between
15 the spreader 3 and the linking frame 2 is released, leaving the linking frame 2
and the spreader 1 fixed in a known position in relation to the trolley. This is
shown in Figs 6 and 7. The spreader 3 can then be used independently, as in
conventional systems. When it is again desired to use the spreader 1, the
spreader 3 can be raised and locked to the linking frame 2. The linking frame
20 2 can then be released from the docking station 4, returning the spreader

assembly to the configuration shown in Fig. 1 or Fig. 3.

When it is desired to cease using the spreader 3 (e.g. because it is damaged),
the spreaders can be raised as shown in Fig. 2 and the linking frame 2 locked
to the docking station on the trolley. At this stage, the connection between the
25 spreader 1 and the linking frame 2 is released, leaving the linking frame 1 and
the spreader 3 fixed in a known position in relation to the trolley. This is shown
in Figs 4 and 5. The spreader 1 can then be used independently, as in

conventional systems. When it is again desired to use the .spreader 3, the



loads, while leaving the spreader 1 unused. Thus, in summary, in use the
spread assembly may be used in a first mode of 10 operation to pick up
and deposit one or more containers while the spreaders 1, 3 are attached
to each other (as in Figs. 1, 2 and 3). When it is desired to cease using
the spreaderl (e.g. because it is damaged), the spreaders can be raised
as shown in Fig. 2 and the linking frame 2 locked to the docking station 4
on the trolley. At this stage, the connectiﬁ)g between 15 the spreader 3
and the linking frame 2 is released, leaving the linking frame 2 and the
spreader 1 fixed in a known position in relation to the trolley. This is
shown in Figs 6 and 7. The spreader 3 can then be used independently,

as §preanuenlionR e/ Fesea. NSt kdy 9 MR IRRIRFHAHEDINEEPERRAGY frame
1, the spreader 3 can be raised and locked to the linking frame 2. The
lin nﬁﬁﬁmwé’

9 EARAREN HORIRSAPHERG thtatioRidnd Suimdnaathe spreader
retassiamitihe tepiteadenfigssatiohlgHowheisgigurativlg shown in Fig. 1 or
Fig. 3. When it is desired to cease using the spreader 3 (e.g. because it is
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leaving the linking frame 1 and the spreader 3 fixed in a known position in
rel&tioret@thpléroNbyprddssngishembddifFigst 4 esttibed e spsesdecltashanism
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configuration shown in Fig. 1 or Fig. 3. While only a single @mbodiment o
mthetrﬂ?vgffffﬂﬁ'ﬂ'éﬁ)% Hégérfbkfgb&?é,44')’ in other embodiments the locking

mechanism may be provided on the docking station.

Furthermore, in some embodiments of the invention the cab in which the
crane operator works may be movable so as to give the operator a better view

of the connection between the linking frame and the docking station.

15 Furthermore, while the invention has been described above on the
assumption that the spreader assembly includes only two spreaders 1, 3, in
principle it may comprise further spreaders, permitting an even greater
number of containers to be carried at once. For example, there may be three
spreaders connected pairwise by two linking frames. Any of these containers

20 may be releasable for independent movement while the other spreaders and

the linking frames remain fixed to a docking station.

As a further example, whereas in the embodiment described above, the
linking frame can be released from, and reconnected to, both of the
spreaders, in other embodiments (within the scope of the second aspect of
25  the invention but not the first) the linking frame may be releasable only from
one of the spreaders. For example, such an embodiment could be obtained

from the embodiment described above simply by omitting the mechanism



5 many variations are possible within the scope of the invention. For
example, whereas in the embodiment described above pit the mechanism
for locking the linking frame to the docking station is provided on the
linking frame (which gives the advantage that the invention can be
implemented without making major differences to the trolley of existing
cranes, apart from 10 the provision of the plugs 41, 42, 43, 44.), in other
embodiments the locking mechanism m?/ be provided on the docking
station. Furthermore, in some embodimenits of the invention the cab in
which the crane operator works may be movable so as to give the
operator a better view of the connection between the linking frame and

the\oekingrgieldaeld A iber R endd e #lie dpYRILiosNAS AEBILt the rods are

described above on the assumption that the spreader assembly includes
onlPHBASEER 108, RriBRARHICRTIBY dtitRprsdiigerifieadérme 2 is
perpaitinghantgveshgeader tathvgilindeoptiners to be carried at once.
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and reconnected to, both of the spreaders, in other embodiments (within
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in the extended configuration and the linking frame 2 is



permanently connected to the cylinder 23. In this case, the spreader 3

cannot be used independently (because the 5 linking frame 2 prevents L

the spreader 3 from being lowered past the spreader 1), although the
spreader 1 can be used independently (e.g. when the linking frame 2 is
connected to the docking station 4). However, it is possible to provide
further embodiments in which the linking frame is retractable such that its
lateral extension is within the profile of thi spreader 3, so that the
spreader 10 3 can indeed be lowered past the spreader 1 if required. )C",
17 Claims ? A spreader assembly comprising: two spreader units, each
spreader unit being for releasable attachment to at least, one container; 5
ali ame releasably connectable selectively either to both of the
spreaders, or to a selected one of therm wherein the spreaders include
respectivefhepidisidek agrnthe dinkipdsiraime being releasably connectable
to the spreaders via the headblock units. 2. A spreader assembly

according fectaireddewhiab, tbadinking ftamenit @ @ psiseSctisable attachment
con#)gui tioré mechan#'sm which, while the linking frame is connected to
bothth SS? 306 g,"?g rC)perative to move the spreader units relative to
each other. 3. A spreader assembly according to claim 2 in which the

SconfiguratiN e HEHI ERFFEY R BRFHME RRdpativelyiiierr dnBoiRpef the

endspndtiebraredn t&5dixeslsnatiabrelagpnpbin, redRaeivetndo sheb¥ers include
spreader units whgg thi Iinkinq fralme, IS ?onnqued to b?th the spreader
unitespective headblock units, the linking frame being releasably connectable to

the spreaders via the headblock units.

2. A spreader assembly according to claim 1 in which the linking frame
10 comprises a configuration mechanism which, while the linking frame is
connected to both the spreader units, is operative to move the spreader units
relative to each other.

3. A spreader assembly according to claim 2 in which the configuration
mechanism includes one or more hydraulic cylinders having ends which are in
16  fixed spatial relationship respectively to the two spreader units when the
linking frame is connected to both the spreader units.

4, A spreader assembly according to claim 3 comprising at least three
hydraulic cylinders, said hydraulic cylinders being independently controllable.

5. The spreader assembly according to claim 4 wherein the hydraulic
20 cylinders are arranged in a common plane with two of said cylinders parallel
and spanning between said spreader units and the third cylinder placed
intermediate the parallel cylinders and inclined to an axis defined by the
parallel cylinders. |

6. A spreader assembly according to any of claims 2 to 5 in which the

25  configuration mechanism is operative to move the spreader units:
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4. A spreader assembly according to claim 3 comprising at least three

hydraulic cylinders, said hydraulic cylinders being independently LLOYD WISE

controllable. 5. The spreader assembly according to claim 4 wherein the
hydraulic 20 cylinders are arranged in a common plane with two of said
cylinders parallel and spanning between said spreader units and the third
cylinder placed intermediate the parallel cylinders and inclined to an axis
defined by the parallel cylinders. 6. A sfgreader assembly according to
any of claims 2 to 5 in which the r.5 configuration mechanism is operativz
to move the spreader units: LLOYD WISE 18 (1) to relatively move the
spreader units while the longitudinal axes of the spreaders remain in a

plane, (iifitdodRRMS nERY e therereasien Mtdts Jwhilp dbenlapgileding) syes of

lietrg wér@ﬁﬂﬂaﬁm#\@ pinterelatively move the spreader units along
their longitudinal axes, 7. A spreader according to claim 6 in which the

fe'easab@ﬁm?%%gg%wsgpég‘g%mg fea0f the: SResPdRELIBS St e

at or proximate e rtions respective headblocks. 10 8.
spfeaddngiesuamsty alittording to any preceding claim in combination with
a docking station which is in fixed positional relationship to a trolley from
which théiis praatisthebs embly iscssiseanide dnitsediokinthemioaditidmal axes,
lockable to the docking station. 9. A combination of a trolley and a
spreader assembly suspended from 15 the trolley, the spreader assembly
comprising two spreader units, each spreader

7. A spreader according to claim 6 in which the releasable connection
between the linking frame and the spreader units is at or proximate end

portions of said respective headblocks.

8. A spreader assembly according to any preceding claim in combination
with a docking station which is in fixed positional relationship to a trolley from
which the spreader assembly is suspended, the linking frame being lockable

to the docking station.

9. A combination of a trolley and a spreader assembly suspended from

the trolley,

the spreader assembly comprising two spreader units, each spreader
unit being for releasable attachment to at least one container, and a linking
frame connected to both the spreaders and releasable from at least one of

them; and

the trolley comprising a docking station, the linking frame being

lockable to the docking station.

10. A combination according to claim 9 or claim 10 in which one or both of
the linking frame and docking station includes one or more sockets while the

other includes plugs which can be received into the sockets.
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unit being for releasable attachment to at least one container, and a

linking frame connected to both the spreaders and releasable from at LLOYD WISE

least one of them; and 20 the trolley comprising a docking station, the
linking frame being lockable to the docking station. 10. A combination
according to claim 9 or claim 10 in which one or both of the linking frame
and docking station includes one or more sockets while the other includes
plugs which can be received into the stitkets. 19 11, A combination
according to claim 9 or claim 10 in which a resilient buffer is provided to
cushion impact between the or each socket and the respective plug. 12.

A combination according to claim 10 in which one qr bgth of the, 5 sockets
andior ﬁu&gﬁﬁ%%g?ﬁﬁﬁdé{‘auﬁae%’mné, gﬁ&%ﬁﬂ%&tﬁ&ﬂ@n"‘fﬁ@ sBcktdent
appflaack theopiigs, wontattibetiemrthecsoeketsandplegsiguidesstthend the

s?éggggﬂgtﬁl@é:y into a predetermined position relative to the docking
station. 13. A combination according to any of claims 10 to 12 in which

one or 10 more locking mechanisms are mounted on, g first one of the

lifKking ffari8 BRI HHOEKAGCSIRAN, theiiBadh 16t eRRanf¥nPBEing" the
opecative whrorthtugplugsaseapdtevatcketsuideeteadiah s ecgagetwithen the

said plugs or sockets on_,the other o t iﬁi r 0 [ .
o R o
the spreader laterally into a predetermined position relative to the docking

station.

13. A combination according to any of claims 10 to 12 in which one or
more locking mechanisms are mounted on a first one of the linking frame and
docking station, the or each locking mechanism being operative when the
plugs are in the sockets to releasably engage with said plugs or sockets on
the other one of the linking frame or docking station to lock the locking frame

to the docking station.





