Cont ai ner crane for hoisting two 40 feet containers FIELD OF

| NVENTI ON [ 0001] The invention generally relates to hoisting

equi pnent, nore specifically to a bank-run container crane which is
able to hoist two 40 feet containers at a time. DESCRIPTION OF THE
PRI OR ART [0002] The increasing requirenments of container
transportation in the world and the continuous increnment of the
handl i ng capacity of the container port put forward new and

i ncreased demands ' i nt | oadi ng and
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devel opment of high efficient bank-run container |oad and unl oad
systens to neet the demand of the crane productivity needed by the
| ar ger shi ps. FIFQOG3 INSUENTéDN| y, cranes are only able to hoist only

one 40 feet container at a tine and its efficiency is |ow SUVMARY
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art, which iscondimers gt @hst only one single 40 feet container at a

time. [0005] The technical schene of the invention is as foll ows:

[ 0006] A container crane for hoisting two 40 feet containers at a
device, the first hoisting device
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world and the continuous increment of the handling capacity of the container
port put forward new and increased demands on the technical equipment for
loading and unloading containers, and an urgent need for the design and
development of high efficient bank-run container load and unload systems to
meet the demand of the crane productivity needed by the larger ships.
[0003] Currently, cranes are only able to hoist only one 40 feet container at

a time and its efficiency is low.

SUMMARY OF INVENTION

[0004] An object of the invention is to provide a container crane for
hoisting two 40 feet containers at a time so as to improve the low efficiency of
the container crane of the prior art, which is able to hoist only one single 40 feet
container at a time.

[0005] The technical scheme of the invention is as follows:

[0006] A container crane for hoisting two 40 feet containers at a time,
comprising: a first hoisting device, the first hoisting device comprises a first
head block, a first spreader, a first winding barrel, a first hoisting mechanism

motor, a first brake, a first hoisting reduction gear box, a first head block pulley



and a first hoisting pulley, wherein the first hoisting pulley is
arranged on a trolley and the first head block pulley is arranged on
the first head bl ock; a second hoisting device, the second hoisting
devi ce conprises a second head block, a second spreader, a second

wi nding barrel, a second hoisting nechanismnotor, a second brake, a
second hoi sting reduction gear box, a second head block pulley and a
second hoi sting pulley, wherein the second hoisting pulley is
arranged on the, trolle e second head bl ock pulley is arranged
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[0010] 3. the arrangenment of two 40 feet containers in the |length
direction i Scogngqtlpgmq gu'stt ?%@Qgeﬂcef Ychihe second hoisting device through a

first hoisting wire rope and a second hoisting wire rope, so as to make the first
hoisting device and the second hoisting device to work simultaneously.

[0007] The highly efficient container load and unload equipment of the
invention is able to hoist two 40 feet containers at a time so that the efficiency of
the load and unload operation is increased by at least 60% compared to the
prior art, thus the high repayment is obtained with correspondingly less
increase in the equipment cost, a beneficial result is obtained, also it has the
wider applicable utility. The container crane of the present invention hoisis two
40 feet containers at a time, and has overcome the following eight difficulties:

[0008] 1. the change of the gap between two 40 feet containers;

[0009] 2. the arrangement of two 40 feet confainers;

[0010] 3. the arrangement of two 40 feet containers in the length direction
is a slightly trapezoid form;

[0011] 4. the position deviation of two 40 feet containers in the length

direction;



[0011] 4. the position deviation of two 40 feet containers in the

|l ength direction; 2 [0012] 5. one end of the two 40 feet container
bei ng hi gher than another end of same (i.e. |ongitudinal slope);
[0013] 6. the top planes of two 40 feet container are not horizontal,
there is a angle between the top plane and a horizontal plane;
[0014] 7. the two 40 feet containers are not aligned parallel with
the main guided way of the container crane; [0015] 8. the

overl oadi ng of t 40 _feet containers. [0016] The invention uses two
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are achieved by the c ylinders can be separated so that
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Each hoi sting device is driven by a separate hoisting mechanism and

the two hoi st# aglerbeiivaen dedorplencansrelarzdntbipianeni re rope wi ndi ng
system The sep tion of t two 40 feet contai pers can be achieved
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DESCRI PTI ON -ﬁgp‘%@]w& LQ018] FIG 1 is a schematic view
used to show%:%e t ea ocfgraan’d t he spreaders nmounted thereon
of the crane haviotg5tsvhdwicsbadiey sievs ¢@faet bRitdlgersabl e to hoi st two 40

feet containers at a time according to the present invention. [0019]
FIG 2 is a schelf!PLThg iaygniigrdsasgws heparetidiolsiing devinesothe sharatifingt ance

bet ween the t h ag. q‘lgf gs nd t he spreaders nount %er on..
[0020] FIG AAPREL P Nk S E‘P'Ed%cfa’igieea’?%feé‘%aiswa r}a’ﬂﬁ@ﬁﬂnq hat
usi ng devices are achieved by the cylinders, the cylinders can be separated so that
the separation of the two hoisting devices can be obtained.
[0017] Each hoisting device is driven by a separate hoisting mechanism,
and the two hoisting mechanisms are connected by a wire rope winding system.
The separation of the two 40 feet containers can be achieved by the cylinders

connecting the two hoisting devices.

BRIEF DESCRIPTION OF APPENDED DRAWINGS

{0018] FIG. 1 is a schematic view used to show the two head blocks and
the spreaders mounted thereon of the crane having two hoisting devices, being
able to hoist two 40 feet containers at a time according to the present invention.

[0019] FIG. 2 is a schematic view used to show the increase of the
distance between the two head blocks and the spreaders mounted thereon.

[0020] FIG. 3A illustrates two sets of the hoisting mechanisms that using
the same hoisting mechanism motor and heisting reduction gear box in the
machine room.

[0021] FIG. 3B illustrates two sets of the independent hoisting

mechanisms of the hoisting devices in the machine room,



t he sanme hoi sting nmechani sm notor and hoi sting reduction gear box in
the machine room [0021] FIG 3B illustrates two sets of the

I ndependent hoi sting nechanisns of the hoisting devices in the
machi ne room 3 [0022] FIG 4 is a side view of the arrangenent of
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second ho%?gkﬂg device 2 is connected by a connection cylinder. Head
bl ock pulteys are arranged on the head bl ocks of the hoisting

devi ces and hoisting pulleys are arranged on the a trolley, wherein
each hoisting device has its own head bl ock pulleys and hoisting
pul | eys. AEpleEh beSePTIORNEFP | é)fon\/@i ing device 1
uses a first hoF@%Png pul | ey 5éanJﬁEFEF?§?§ﬁ%%% bl oc —galley 12, and
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of the present invention being able to hoist two 40 feet containers at a time is

LY

equipped with two separate hoisting devices, a first hosing device 1 and a
second hoisting device 2, each of the hoisting devices has its own hoisting
mechanisms, and a wire rope winding system for simultaneously operate the
two hoisting mechanisms is also provided, the first hoisting device 1 and the
second hoisting device 2 is connected by a connection cylinder. Head block
pulleys are arranged on the head blocks of the hoisting devices and hoisting
pulleys are arranged on the a trolley, wherein each hoisting device has its own
head block pulleys and hoisting pulleys. As shown in FIG. 5 and FIG. 7, the first
hoisting device 1 uses a first hoisting pulley 5 and a first head block pulley 12,
and the second hoisting device 2 uses a second hoisting pulley 6 and a
second head block pulley 13. The position of the first head block is denoted by
the reference numeral 3 and the position of the second head block is denoted
by the reference numeral 4 in FIG. 4.

[0027] As shown in FIG. 3A, the first hoisting mechanism 7 of the first
hoisting device 1 and the second hoisting mechanism 8 of the second hoisting
device 2 are equipped with a winding barrel 71 and a second winding barrel 81,

a first hoisting mechanism motor 72 and a second hoisting mechanism motor
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second head bl ock pulley 13. The position of the first head block is
denoted by the reference nuneral 3 and the position of the second
head bl ock is denoted by the reference nuneral 4 in FIG 4. [0027]
As shown in FIG 3A the first hoisting mechanism 7 of the first

hoi sting device 1 and the second hoi sting nechanism 8 of the second
hoi sting device 2 are equipped with a winding barrel 71 and a second
wi nding barrel 81, a first hoisting nmechanismnotor 72 and a second
hoi sting nechani sm a first brake 73 and a second brake
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mechani sm 8 ahro?stﬁgrég\%get ?gng}/he second hoisting mechanism 8 of the second hoisting
device 2 are equipped with a winding barrel 71 and a second winding barrel 81,
a first hoisting mechanism motor 72 and a second hoisting mechanism motor
82, a first brake 73 and a second brake 83, and a first hoisting reduction gear
box 74 and a second hoisting reduction gear box 84 respectively. The first
hoisting mechanism 7 and the second hoisting mechanism 8 are connected by
a wire rope winding system so as to make the first hoisting mechanism 7 and
the second hoisting mechanism 8 work simultanecusly. A hydraulic station is
denoted by the reference numeral 9, the water side and the land side are
denoted by the reference numeral 10 and 11 respectively.

[0029] The first hoisting mechanisms 7 and the second hoisting
mechanism 8 are synchronously operated by electrical synchronization or by
mechanical synchronization so that the two sets of reduction gear boxes are
combined as one set in order to operate two 40 feet containers. A single 40 feet

container of 60t under the crane is operated or two 20 feet containers of 60t

under the crane are operated when the weight of two 40 feet containers



a wre rope winding systemso as to nake the first hoisting nmechani sm
7 and the second hoisting nechanism 8 work sinultaneously. A
hydraulic station is denoted by the reference nuneral 9, the water
side and the land side are denoted by the reference nunmeral 10 and
11 respectively. [0029] The first hoisting nmechanisns 7 and the
second hoisting nechanism8 are synchronously operated by el ectrical
synchroni zati on or by nechanical synchronization so that the two
sets of reduction qg oxes conbi ned.as _one set in order to
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the wi nding barrel. [0030 own'in FIG 1, the approach and

separation of th¢gasapAhean iblIFaE kS trergbptdaeh apd eastedtonopuiatied Heher eon
are achi eved by a connection cylinder 15 between the first head
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device in the figure. FIG. 2 shows the situation in which the two hoisting devices
are spaced apart. The rectangles 17 show a single 40 feet container or two 20
feet containers in FIGS. 1 and 2.
[0031] The two 20 feet separable spreaders and their head blocks are
arranged at the water side and land side respectively, the two separable head
blocks and the spreaders mounted thereon are connected by two cylinders
being arranged parallel, and the joint of the head blocks is connected by sphere
gemaels so as to achieve the approach and separation of the two head blocks
and the spreaders mounted thereon. The centre distance between the two
head blocks and the spreaders mounied thereon is 2500 mm when the two
hoisting devices are closed, the centre distance is 3700 mm when the two head
blocks and the spreaders mounted thereon are separated, thus the range of the
gap between the two containers is from 0 to 1200 mm. The shifting of the two
head blocks and the spreaders mounted thereon in the direction along the

length of the containers is attained by the shifting cylinder 16, the range of the

shifting distance is from 0 to 400 mm.



[0031] The two 20 feet separable spreaders and their head bl ocks are
arranged at the water side and | and side respectively, the two
separabl e head blocks and the spreaders nounted thereon are
connected by two cylinders being arranged parallel, and the joint of
t he head bl ocks is connected by sphere genels so as to achieve the
approach and separation of the two head bl ocks and the spreaders
nmount ed thereon. The centre di stance between the two head bl ocks and
t he spreaders nmounted_thereon is 2500 mm when the two hoisting

devi ces are cl oséP32} Hee leading anddinigaging &1 twe 48709 crpfRiRREAn ahePoslen head

bl ock dth ] , t
range of the T Saaed o BHLVRiaha Bl el SEBRRE oot WBpe i,
The shifting mdistihgeelives, albeash Ehacks 28fsht hHistirgRIceRE B4Soy WM EE its
thereon in the direction along the Ilength of the containers is

att ai ned by thighashpésitiang.ecipltherdeursed @psitidre Thelgdingfant lueloagihg Ht @ AQ

di stance is f%om 0 to 400 gm 6, 500324[| The | oadi ng and unl oadi ng of
two 40 foot cGRt SPHAPY WP SHY WEEST Of &0 <Calfebeoririfera vl Byt faispe

rel easi ng of i : .cylinders of the two hoisting
devi ces, aIso&%ﬁgggpp?ﬁ%h%aggégs&%g%yhoisting devi ce can by hoisted
to its highest pussB] TAA fiking.ofi dantaltersiBUSRAWROS: tdedRonikiter keadiing and
unl oading of a 40 feet container with 60t weight or two 20 feet

cont ai ner s wi peifogoed saauehdallyacdi e ditingyanthisckieg dheiostainag brghe dicst
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confirnmed, the two 40 feet containers are hoi sted and
operated at same time. If the gap between two 40 feet containers accidentally

is

exceeds the stretch and contraction range of the cylinder, the fixing of a
container by one of the hoisting device is performed first, then the trolley is
operated so that the fixing of a container by the second hoisting device can be
operated, thus flexibility can be achieved.

[0034] If the weight of two 40 feet container exceeds 80t and the operation
of the two 40 feet containers can not be carried out at same time, one of the
hoisting device must be hoisted and fixed to the highest position by the hoisting
mechanism, the operation of two 20 feet containers with 60t weight or a single
40 feet container with 80t weight may be carried out by the other hoisting
device .

[0035] With reference to FIGS. 6 and 7, two hoisting mechanisms can be
synchronously operated by the wire rope winding system of the present
invention.

[0036] As shown in FIG. 7, a first hoisting wire rope 21 unwinds from the

first winding barrel 71 of the first hoisting mechanism 7, turns around a first end



operated at sane tine. If the gap between two 40 feet containers
accidentally exceeds the stretch and contraction range of the
cylinder, the fixing of a container by one of the hoisting device is
performed first, then the trolley is operated so that the fixing of
a contai ner by the second hoisting device can be operated, thus
flexibility can be achieved. [0034] If the weight of two 40 feet
cont ai ner exceeds 80t and the operation of the two 40 feet

contai ners can not _be carried oyt at same time, one of the hoisting

ut at s
devi ce nust bRUIEBPEt BEORMP FRListing RURY siogRestn Bssallpbiedshes gad
hoi sting nec ' : ' f f I idh 60t
wei ght or a S\Pﬁg%g{&ﬁ%h&gep %(r(::gh%’ %?Qgran\?ﬁy@“g%étﬁ% @%{H Oﬁﬁgégllep?fri ed
out by the otfieily hers shé Rgmindedfiteemain GOREJird¥Y siiné eaRE GRE BornctE k3D, 6
and 7, two hoisting mechani sns can be synchronously operated by the

wire rope w nibhigyryigstevinedficlydieg prepdiays 28.n4 setdndmoigio® 36} rége 8hown
in FIG 7, a first hoistin i re. raqpe W nds fromthe first

wi ndi ng barre‘lmwfriéséfonfﬁ%S?%@W'W%W@r@@ﬁﬁ%ﬁwwwFﬁgh%‘%%d a
first end 7 I )M ! : i St on
thestrolley, @ggc %g%§H§Mbﬂfﬁﬁéﬁﬁﬁ%¢%?ﬁ%%qﬁigﬁggf@@ﬁhﬁﬁwﬁéﬁﬂ%ﬂ§%nd

retraces to tdethtirosdy, lRatiaisiang wids hieysdeond fidddalldag pOmdyS 3aid réteices nal

of the main front girder of the crane and connects to a first

turni ng devi cié thaggogad Reistingaouliel 9reyis 6 28 thenralleydindlrasits enegrmipalef r ope
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hoi sting pul Iiﬁmmgﬁ(%% QileRsd he trolley, reaches and wi nds the second
head bl ock pulley 13 and retraces to the second hoisting pulley
group 6 on the trolley, finally gets one term nal of



the main front girder of the crane and connects to the a second
turning device including two pulleys 33. 8 What is clainmed is: 1. A
container crane for hoisting two 40 feet containers at a tine,
conprising: a first hoisting device having a first head bl ock, a
first spreader ngfirSt wi ndi ng barrel, a first hoisting nechani sm

motor, a first/VBRHREAMEM Bst hoisting reduction gear box, a first

head bl ock pulley and a first hoisting pulley, wherein the first
hoisting pulley is arranged on a trolley and the first head bl ock

pulley is ar r?@nﬂe&dﬂ%iptép%rghé%r @Qtiﬁ)%’é; 48 %%?Oéb%té}gieﬁst iag.ga 4 ce
havi ng a second hea ock, "a secon reader, a second w ndi ng
barrel, ac-gaappshdioi sting mechani smnotor, a second brake, a second

hoi sting reducti on gear box, a second head block pulley and a second

hoi sting pul | eyfirsrRisting dé\ice 2ROMG ATirst hedd Pidkey fist spreRiRPCH RSt
the trolley and the second head bl ock pulley is arranged on the

second headndihgdidrred, adirsielsdicting eyddhaterm fnadtolra figit hyake)getikg hodiihg
separating the first head block and the first spreader nounted

t her eon amedudtimnsgearrnbx) aditsbhenk bimcH pulley asd @iitdt hpistiag eullep wiierdin
thereon in a direction perpendicular to length of the containers;
and a wi r &e dipss haiistionpullgysisararfged eoaricdiayrand the fiist bead ddadknpulley
device and the second hoisting device through a first hoisting wire
rope and # gBanaed opdhefirstdagidriloelspe, wherein the first hoisting

devi ce and the secon oi sting .device work sinultaneously; wherein
a ser::cmc?| It?ozstmg gewce having a secondI head b?oc)((, a second

spreader, a second winding barrel, a second hoisting mechanism motor, a
second brake, a second hoisting reduction gear box, a second head block
pulley and a second hoisting pulley, wherein the second hoisting pulley is
arranged on the trolley and the second head block pulley is arranged on the
second head block;

a connection cylinder for bringing together and separating the first head
block and the first spreader mounted thereon and the second head block and
the second spreader mounted thereon in a direction perpendicular to length of
the containers; and

a wire rope winding system, for connecting the first hosting device and
the second hoisting device through a first hoisting wire rope and a second
hoisting wire rope, wherein the first hoisting device and the second hoisting
device work simultaneously; wherein

the first hoisting wire rope unwinds from the first winding barrel, turmns
around a first end pulley, winds the first hoisting pulley on the trolley, reaches
and winds the first head block pulley and retraces to the first hoisting pulley,
and reaches one end of a main front girder of the crane and connects to a first
turning device, wherein the first tuming device comprises a first plurality of

pulleys;



the first hoisting wire rope unwi nds fromthe first w nding barrel,
turns around a first end pulley, winds the first hoisting pulley on
the trolley, reaches and winds the first head bl ock pulley and
retraces to the first hoisting pulley, and reaches one end of a main
front girder ?f the cn ?HF and connects t.0 .a
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one end Ofse'bbﬁd Ridtidg pofleidrdefesthel he 8RANST tﬁ@drnﬁi‘hnﬁGHtt §ird&r &f the
second turning device, wherein the second turning device conprises a

second pl wrahé ayndoforMycteys a SecoRtielueingaddVide, alidgreirothe batdRdL turning
further conprising: a shifting cylinder, arranged on the first and

second hea@videomkspfises a shcdnd p@rﬁlitgdﬂpaﬂleyﬁ ocks and the spreaders
nounted thereon in a direction along the |ength of the containers.
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2. The container crane of claim 1, further comprising:
a shifting cylinder, arranged on the first and second head blocks for
shifting the head blocks and the spreaders mounted thereon in a direction

along the length of the containers.



