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1 | MPROVED CONTAI NER CRANE *159159* FILED OF THE

I NVENTI ON The invention relates to container cranes
for the |oading and unloading of shipping 5
cont ai ners, such as quayside cranes. In particular,
the invention relates to the use of twin spreaders on
a contai ner crane. BACKGROUND! The use of twin
spreaders is becomi ng nore prevalent so as to increase

the rate of 10 FPMRRRNEDLECONTABYER CRANE ners for

| oadi ng and unloading. As it is al so docunented '

twin spreaders are useful for maximzing capaci tmﬂm“umm"“““lmum
they are not applicable in all instances and so it i?b .
FITRDS bantyt eNPDenatos) to switch between single and twin
spreaders when applicable. Such switching is

?. & %\%ﬁﬁ%}] itrésiatfc;go ABRAlSR R8s B8 thePoddinE%Ad IO gf shipping

e con whi ch are 1 ncorporated herein. 15

this docunent, a flexible arrangenent ' | f :
SO s Ay gy da BAARBAE RNy cittefic Y he' B8 of wwin
allow for single spreader use in detailed. Wat is not
sireaderssUh ¢ANtARHEIMSst ef fici ent way of dealing with

the separation of these spreaders and the method of
storing said spreaders when not in use. 20 A spreader

for a 40-foot contai ner and even one extendable for
BMRGROUNIO- f oot  cont ai ner and 40-f oot cont ai ner
represents an extrenely | arge piece of equipnent which

iffie QL 02aRAd YproddREEH: bdddndng abr@ipiSialeyifsd a8ith instaseade rate of
space represents potenti al

movement of shipping containers for loading and unloading. As it is also documented

whilst twin spreaders are useful for maximizing capacity, they are not applicable in all
instances and so it is important to be able to switch between single and twin spreaders
when applicable. ‘Such switching is disclosed in PCT application no.

PCT/SG2006/000015 the contents of which are incorporated herein.

In this document, a flexible arrangement which allows for a twin spreader to be used
and then de-coupled to allow for single spreader use in detailed. What is not disclosed is
the most efficient way of dealing With the separation of these spreaders and the method

of storing said spreaders when not in use.

A spreader for a 40-foot container and even one extendable for use with a 20-foot
container and 40-foot container represents an extremely large piece of equipment which
is not easily stored. In a container yard with storage space represents potential

opportunities for revenue storing a large piece of equipment like a spreader represents a
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opportunities for revenue storing a | arge piece of
equi pnent |ike a spreader represents a ~II~lI1 I11I!
1111212132 11000 121211 ~~~~ VII1 *000002* 2 1oss of
potential inconme not to nmention |ogistical issues of
being able to provide excess by trucks to a quay
crane. \Were storage space f of equi pnent is often in
non- productive area of a container yard this nakes
lopreOfzRENItiahincPIg NGt toamenialgaistical 1ssapopfisang ahie fQPipvide excess
twin spreader inefficient and a significant detrinment
by ouwkishe algeagtians Wheristoragerspackelior eguipmentyp ofterlm non-productive
SUMVARY OF INVENTION In a first aspect, the invention
fEOVF desntaineOPdraitiie makeane Kaipilis oig sprdadarme deestineg ta form a
trolley rail along which a trolley travels; said
iRl Bx%ﬁde?biﬁ&‘?ircfehf‘gn@ats@nﬁhc%ﬂf gafRfent ABmAEQRbHs f20%in spreader
engagl ng one or nore containers, and; a docking

ation nmounted to said frane; wherei n said trolley is
%Wﬁgﬁvgﬁ to nove said twin spreader assenbly to the
docklng station and be placed therein. In a second
aspect, the invention provides a nmethod of operating a
contai ner crane, the 15 method conprising the steps
SEMMABY QFINVENTSRE having a rail al ong which a
trolley travels, said trolley supporting a twin
B4 Gl %peassbenhivy,ntﬁ@r penglagiargnairer orangwomprising a frame having a
contai ners; providing a docking station nounted to
gallg frilﬁrﬁﬁ)ngrrﬁ/‘hldhgattk’@ldyr ghVedy @lidonglley h@ippaitingS® tasn spreader
to be proximate with the docking station, and;

ltlﬂaplf& @g%ifgﬂ'% Sg¥ §fér&ﬁg£ﬁer§5a%@n§’|dﬁcklﬂé Qtahbﬁ mounfjed to said

sta fus a conplete’ sol ution provide

PI'X g;%lmngatuld%oll%]; 1? aral ead BF nove A0 ng %réja(a&kh{%gmbly to the

docking station and be placed therein.

In a second aspect, the invention provides a method of operating a container crane, the
method comprising the steps of: providing a frame having a rail along which a trolley
travels, said trolley supporting a twin spreader assembly for engaging one or more
containers; providing a docking station mounted to said frame; moving the trolley along
the rail so as to be proximate with the docking station, and; positioning the twin

spreader assembly into the docking station.

Thus a complete solution provided by a combination of a container crane and a docking
station mounted directly thereto allows for the twin spreader to access the docking

station. It may further allow for the twin spreader to de-couple one spreader for use as a
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station nounted directly thereto allows for the twn
spreader to access the docking station. It may

further allow for the twin spreader to de-coupl e one
spreader for use as a 3 single spreader. The

de- coupl ed spreader may then yeside in the docking

station in storage until needed again. The contai ner
crane, and in particular the rail upon which tge . ..
single Ispreadery ddie desspupledesprendai mayeiha® ifevidg 1% e dogking station in
which the troll ey operates to engage containers and a
dwedapé emdneededageint or mai nt enance to the trolley and

twi n spreader assenbly. In this enbodinment, in the

docking station is nmounted to the frame proximte to

ThecodBhi! GRRNGR ZPPAtATlaSHE ail @i())(lm whithshavaglley i®ves, may have
spreader assenbly may undergo 10 nmai ntenance and

ot her RVATR VAR I (R o g 1= t I
o el by il P AE, dhiy | SRrEHS DA RS and o
t o, have the docki.ng statign nt ed. proxi e .t
R R T Y R e R

enbodi ment, it may be beneficial to have the docking
station nove into the operational zone. To this end,

t he docking station may be novably nmounted to the

fir doieembiodimeh@tin theedoltkarkg stgtien it inonnted te dhe Mg irgximate to the
novabl e fromthe a position proxinmate to the
FRIRAeN Gone Ofe shi@ eilpOBhit | way,priexisprehdert assehibly may undergo
operational zone 20 BRI EF DESCRI PTI ON OF DRAW NGS

FlafE B8 cel dhdPRer kB A e 1He @ik Why\th@UB116f urlefgRS AialtRénance.

crane system according to one énbodi ment of the
present invention; Figures 2A and 2B are el evation
views of the container crane system according to

igures 1A and 1B; 4 . . .
E‘l ﬂght of this, it may be’advantageous to have the docking station mounted proximate

to a maintenance platform of said crane

In a further embodiment, it may be beneficial to have the docking station move into the
operational zone. To this end, the docking station may be movably mounted to the
frame such that the docking station is selectively movable from the a position proximate

to the maintenance zone to a position proximate to the operational zone

BRIEF DESCRIPTION OF DRAWINGS

Figures 1A and 1B are elevation views of a container crane system according to one
embodiment of the present invention;

Figures 2A and 2B are elevation views of the container crane system according to

Figures 1A and 1B;
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Figures 3A and 3B are el evation views of the container
crane system according to Figures 1A and 1B; Figures

4A and 4B are el evation views of the container crane
system according to Figures 1A and 1B; 5 Figures 5A

and 5B are el evation views of the container crane

system according to Figures 1A and 1B; Figures 6A and

6B are el evation views of the container crane se/stem )
Fieess dimgnd 3B megelpeaiionavigws of ghe £opigigs crane fyglenpacggogding to
el evation views of a container crane system accordi ng
Figu@s 1AGnfuB; her enbodi ment of the present invention;
Figures 8A and 8B are el evation views of the container
Fi%ﬁﬁ@ 4y She MBPaeosldiatpnt tiewki fuhe sodRiendrahs; sysieguhesrding to
9A and 9B are el evation views of the container crane

ﬁ%gk@mA%gqudi ng to Figures 7A and 7B; 15 Figures 10A
a 10B are €l evation views of the contai ner crane

yste ccorgdj n Fi gur - Fi_gur -
%ﬁﬂrei%ﬁ]e 5?1 3%a%l?5%10\51 i glﬁfg% 0%7%{1 Eggg%lﬁleéiclrﬂ%r% %?g:%rg/é\ccordmg 0
systemaccording to Figures 7A and 7B; Figures 12A

Bighred 38 add Bs| evat i on views of the container crane

system according to 20 Figures 7A and 7B; Figures 13A
Bigdres 32\ and & eveacienrrion wigdsoff thaecopkifteaididie Dysige according to
system according to Figures 7A and 7B, and; Figures

HigAceannd ddBByre el evati on views of the container crane
system according to

Figures 7A and 7B are elevation views of a container crane system according to a
further embodiment of the present invention; |

Figures 8A and 8B are elevation views of the container crane system according to
Figures 7A and 7B;

Figures 9A and 9B are elevation views of the ééntainer crane system according to
Figures 7A and 7B;

Figures 10A and 10B are elevation views of the container crane system according to
Figures 7A and 7B;

Figures 11A and 11B are elevation views of the container crane system according to
Figures 7A and 7B;

Figures 12A and 12B are elevation views of the container crane system according to
Figures 7A and 7B;

Figures 13A and 13B are elevation views of the container crane system according to
Figures 7A and 7B, and;

Figures 14A and 14B are elevation views of the container crane system according to

Figures 7A and 7B.
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Figures 7A and 7B. 5 DETAILED DESCRI PTI ON Figures 1 A

and 1B show a- container crane, in this case a

qgquaysi de crane 5 conprising a frane 10 having a twin
spreader arrangenment 15 supported upon a trolley 20.

The crane operator is located wthin a cabin 25 which

is linked to the trolley 20 and travels 26 5 along a

rail 21 as a single unit. The rail has two zones being
BETORERIDEBYARIPASAN 16 where the trolley normally

operates during the novenent of containers, and a

Figres d Aaanclel B shvev & Zontuiner @andyén thintdsey qugyside erdng § camprising a
to undergo mai ntenance. Mounted proximate to the

fRMB 6 MaR&e a2@Nesptdadef afrdtgemahd 12duppbrtédepapaysilele20. The crane
crane is a docking station 35 mounted to the franme 10

Y g{l’}vg{ ﬁseﬁ%?&t& NGihSt LUGhir B IichliQ 1Fik8d S she2oryd2@Bnd travels 26

Irst step of the coupling a twi n spreader

rrangenent 15 . wher eby.t he. trol | V. :
feﬂﬂgg ﬁg"iamnaén% é’n\é\%nlémtl)?‘rhgfrg'tl hhélgrt‘g:gl)éog% E%ﬁ%g}? tog)gra%l??%gzone 16
the twin spreader 15 proximate to, the dockin .
wherge ther érOEGY npsmihy ‘i%ﬁlfar‘iess PERE he s DOXTBFR) g% containers, and a
i ncl udes individual spreaders 40A, 40B which in this.
uabkeriancoizoes 13, mhsteethes piolexids mMovgdasnd ag to| dsrgo maintenance.
spreader 40B. The two spreaders are so designated
Memawserotimaeanttho masyataeoszdnerl Jogrthe cail Dhofathd quayside crane is a
mani pul ati on are generally |ocated on the master

ANIERLREHSS Mblidied RAKS FrakR 19RsRRGRIock(MB statiugydmg t he
control on the naster spreader. 20 As shown in

Fi gures 2A and 2B, the respective spreaders 40A, 40B
are positioned above the docking station 35 and in

E?grutrelstJA %rr\d Eﬁeshg&rtgg %?srtsstelpo&athg g:ogp %\éea LSR IC%Sf;eta!ié/r(:“arrangement 15
whereby the trolley 20 has moved to the maintenance zone 17 of the rail 21 so as to

bring the twin spreader 15 proximate to the docking structure 30.

The twin spreader assembly 15 includes individual spreaders 40A, 40B which in this
case involves a master spreader 40A and a slave spreader 40B. The two spreaders are so
designated because the control systems for connection and manipulation are generally
located on the master spreader 40A with the slave spreader 40B following the control on

the master spreader.

As shown in Figures 2A and 2B, the respective spreaders 40A, 40B are positioned
above the docking station 35 and in particular the spreaders located above respective

slots 45A, 45B within the docking station 35.



10

15

20

4

slots 45A, 45B within the docking station 35. 6

Fi gures 3A and 3B show the placenent of the spreaders

40A, 40B into the respective slots 45A and 45B. In

this position, the de-coupling procedure can begin.

Figures 4A and 4B show the retraction of the

connecting arm 41, which slides the sheaves and

cables 42B fromthe slave spreader 40B onto th

Figauh|3dc kndy8Btshewrthe placemprte{dbe saoaders 464, 408 é%w dlie respective
t he sl ave spreader 40B unattached with the master
slprsersdeand ¢5Bi Ingthis ositging thesgr-eanhting procaderemantbegin. Figures 4A
Fi gures 5A, 5B, 6A and 6B show the renoval of the

gid gk eshoRr @Radeiradidn dfr @edohfectid® clinngl, SWiath glidanthei sheaves and
novenent fromthe mai ntenance zone 17 to the

@E&%‘B"H&ht O8ye s}) %Fli@r 4(?'11%? EnlGne REHAbRRK BF ﬁ')éemﬁ@ér%ﬁgﬁﬂer 40A.

can now e sto I n the docking station and

he mast er reade
SheAeTRs PR SR dBTPafh o o SHE e s et RRing o single
spreader node. Figures 7A and 7B shOM/an alternat|ve
HWPﬁﬁgéﬁ@ﬁﬁnﬁﬂtthe docki ng structure 50 15 whereby
the structure 50 is |located upon a rail system 55,
such that the docking station 51 is now novably
nmounted to the frane 10. To further enhance the
efdursi BACIBO6At 1@ 6B whventhe trermodd okl thy sitglaispraader BOA from the
and so the docking station 51, nmaybe noveabl e upon a

qg&hﬁ?‘h@ﬁ’or{ #Md itsDRoRIneds fiosh 1HE nEntkiicel96dd MMtoxha@bpa@itional zone
In the normal operating range of the quay crane

rl@' Jl"hg de- cé%ﬂé({] sIRPE ﬁ'@?&g 4B dan 18 Be QRrYd VRIS H{eecﬁiéﬁfng station

S re ulr rat an e operat or nDVI ng

| ey 20 out .of th peratio
onS therfbesigosprsgSeemiuen ot Sey 2Rt i 8 s %E@? bijide crane
be avai |l abl e to_the qperator mhllst still MAthIn a
AEVRRErates in a smgle spreader mode.

oo

Figures 7A and 7B show an alternative arrangement of the docking structure 50
whereby the structure 50 is located upon a rail system 55, such that the docking station
51 is now movably mounted to the frame 10. To further enhance the efficiency of the
system, the docking structure 50, and so the docking station 51, maybe moveable upon a
dedicated rail 55 so as to bring the docking station within the normal operating range of

the quay crane rail 21.

In one embodiment, when only one spreader is required, rather than the operator
moving the trolley 20 out of the operational zone 16 of the rail 21, the docking structure
50 can be moved closer and be available to the operator whilst still within a normal

operating range.
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operating range. 7 In this enbodi nent, however, the
spreader arrangenent is noved 19 fromthe operationa
zone 16 into the mai ntenance zone 17. The docki ng
structure 50 is positioned in a resting zone 18 at
the far end of the rail. 5 As_shown in Figures 8A and
8B the docking structure nmay be brought into the
mai nt enance zone 17 fromthe resting zone 18.
Ho ¢ ngnizadimenty rhowsgerolhe sSEIeadeh (a5Tangees Lt bn m%eghw from the
Figures 9A and 9B showing the final position of the
ocMiongl goneiclifuirdo She maiotenahceet zotre 1i7ndibgi dokiing structure 50 is
spreaders 40A, 40B are positioned above the respective
pdstiched G AresbRBzonkOl it gty fa8 edd¥S thaehillOB show t he fi nal
position of the twin spreader, simlar to that shown
in Figures 3A and 3B whereby the de-coupling procedure
can begin. Figures 11 to 14 show the conpletion of
Qu Iln andgh he I e p .

8‘50 t & % eeso%éra c{gg zggéek“a%%r ea Ie ?%3' S ?Jeght into. the
spreader use. 15 The dockln str 50 i S

RBiachents BREK TIBT LS BIIT HE BodPe FORKRRS IR 3@@%68 56 into
zone 18, outside the nornal operatln range of th
posilione ithallEwHgS Pheang| By thogpr @ Hgefinag eemw ?fhthF @ocleﬁs sfructure 50
a twn spreader arrangenent is required, or if the
st that Sprisdidiiualngeesletsod0Aet arcepbsiionad dbpgpthe respective slots
mai nt enance. Under each of these scenarios, the
g0&ké0E) structure 20 can then be returned to the
mai nt enance zone 17 for the appropriate action. 8
d ai ns:

Figures 10A and 10B show the final position of the twin spreader, similar to that shown
in Figures 3A and 3B whereby the de-coupling procedure can begin. Figures 11 to 14
show the completion of de-coupling, and the removal of the master spreader back into

the operational zone 16 ready for single sprééder use.

The docking structure 50 is then moved 70 back to its original position in the resting
zone 18, outside the normal operating range of the trolley taking the slave spreader 60B
with it, until a twin spreader arrangement is required, or if the master spreader needs to
be stored or undergo maintenance. Under each of these scenarios, the docking structure

can then be returned to the maintenance zone 17 for the appropriate action.
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1. A container crane conprising a frame having a
trolley rail along which a trolley travels; 5 said
trolley supporting a twin spreader assenbly for
engagi ng one or nore containers, and; a docking
station nounted to said frane; wherein said trolley is
arranged to nove said twin sﬁieader assenbly to the
docking station and be placed therein. 10 2. The
Cleinsii ner crane according to claimi1, wherein said
twi n spreader assenbly capable of de-coupling one of
said spreaders whilst wthin said docking station 3.
The container crane according to claim1l or 2, wherein
saild HQekiat@r &taad t@hpridng@rranged to store the
de-coupled spreader 4. The contai ner crane according

t o anyirame haying pérofereailplong whish adroligh &iagslyy sai d

crane_i ' rane L b
cccor By hpiree S Rfipraeuss oty RO BaBRE AE B fore
the ¢aitdinérficinddes an operati onal zone w thin which

the trolley operates tp en e containers and a
naint%ﬁ%ﬁ@éi%ﬁﬁ@lpﬂﬁnﬁgVﬁ? © to the trolley and/or

twin ﬁ@lfeﬁlasqﬁftfgﬁ?m%geg% Bovd B84 6O PEIABEr AR5y to the

accorglng to c 5, wherein the docking station is
nmount detking stdtmnfandipe ppacektheetim t o t he nmi nt enance zone
of said rail 7. The container crane according to claim
6, wherein said docking station nounted proxinmate to

a mai Thepssiferiraief RESMIRg t6 dlafin Al dMeredDsaid twin spreader assembly

capable of de-coupling one of said spreaders whilst within said docking station

3. The container crane according to claim 1 or 2, wherein said docking station

arranged to store the de-coupled spreader

4. The container crane according to any one of the preceding claims, wherein said

crane is a quayside crane.

5. The container crane according to any one of the preceding claims, wherein the
rail includes an operational zone within which the trolley operates to engage
containers and a maintenance zone for maintenance to the trolley and/or twin

spreader assembly.

6. The container crane according to claim 5, wherein the docking station is

mounted to the frame proximate to the maintenance zone of said rail

7. The container crane according to claim 6, wherein said docking station mounted

proximate to a maintenance platform of said crane
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9 8. The container crane according to claim5,

wherein the docking station is novably nounted to the
frame such that the docking station is selectively
novabl e fromthe a position proxinate to the

mai nt enance zone to a positio proxi mte to the
operational zone 5 9. A nethod of operating a

contai ner crane, the nethod conprising the steps of:,

pr 8vi Bhagpntiner sraneRecdraige 40 Flaim SaWberginihe decking sefqnely
travel i S ' £ WL :
aseenBry oI uisdst BE b BR Bl LRcEE BugRiRRiRTively
pr ovi gbdblafromakt B@ositiad prorimae nd e nadntemdnde Lomnto;a position
noving the trolley along the rail so as to be

pr oxi PFEKENaE torthe RBETABRNA At at i on, and; posi ti oni ng

the twin spreader assenbly into the docking station.

15 10. The nethod according to claim9, further

including the step of de-coupling a spreader fromthe
tw n spreader.assenbly, so as to have .a .singl.e. :
sprea é?etﬁ‘%‘ﬁ%fpmaé@gwopﬁénef FRPF-he mgfpd ¢ 3%{5\%“%&% Heps o
singl e spreader fromthe docking station so as to have

the de- 20 coupl ed spreader residing in the docking
st at i providing a frame having a rail along which a trolley travels, said trolley

supporting a twin spreader assembly for engaging one or more containers;
providing a docking station mounted to said frame;

moving the trolley along the rail so as to be proximate with the docking station,
and;

positioning the twin spreader assembly into the docking station.

10. The method according to claim 9, further including the step of de-coupling a
spreader from the twin spreader assembly, so as to have a single spreader
supported by the trolley, and,;
removing the single spreader from the docking station so as to have the de-

coupled spreader residing in the docking station.



