
Container crane for hoisting two 40 feet containers  FIELD OF
INVENTION [0001] The invention generally relates to hoisting
equipment, more  specifically to a bank-run container crane which is
able to hoist two 40 feet  containers at a time. DESCRIPTION OF THE
PRIOR ART [0002] The increasing requirements of container
transportation in the  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  1 



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 block; a  second hoisting device, the second hoisting
device comprises a second head  block, 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 approaching 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  vertical to the 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, 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 hoists 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 containers;
[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; 2 [0012] 5. one end of the two 40 feet container
being higher than another  end of same (i.e. longitudinal 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
overloading of two 40 feet containers. [0016] The invention uses two
separate hoisting devices, the separation,  differential in height,
shifting, included angle and releasing of the two hoisting  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 hoisting 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. 3 [0022] FIG. 4 is a side view of the arrangement of
the hoisting pulleys and  the head block pulleys. [0023] FIG. 5 is a
plan view of the arrangement of the hoisting pulleys and  the head
block pulleys. [0024] FIG. 6 is a schematic view of the wire rope
winding system. [0025] FIG. 7 is a schematic perspective view of the
wire rope winding  system. DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS [0026] Reference to FIGs. 1 to 5, an embodiment of the
container crane  of the present invention being able to hoist two 40
feet containers at a time is  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  4 82, a first brake 73 and a second brake
83, a first hoisting reduction gear box 74  and a second hoisting
reduction gear box 84, a first power assigning brake 75  and a second
power assigning brake 85, and a first reel brake 76 and a second
reel brake 86 respectively. The first brake 73 and the second brake
83 are used  by both the first hoisting mechanism 7 and the second
hoisting mechanism 8.  The two hoisting mechanisms are connected by a
wire rope winding system so  as to implement different brake
combinations of the first power assigning brake  75 and the second
power assigning brake 85, and the first reel brake 76 and the  second
reel brake 86, so as to control the two hoisting mechanisms to work
simultaneously or separately. [0028] As shown in FIG. 3B, 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
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 simultaneously. 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  5
exceeds the designed value. The operation of a single 40 feet
container of 60t  under the crane or the operation of two 20 feet
containers of 60t under the  crane may be achieved by the separate
individual use of the two hoisting  mechanisms. If a reduction gear
box is shared between the two hoisting  mechanisms, the output of the
reduction gear box and power mechanism is  directed only to a set of
the winding barrel. [0030] As shown in FIG. 1, the approach and
separation of the two head  blocks and the spreaders mounted thereon
are achieved by a connection  cylinder 15 between the first head
block of the first hoisting device 1 and the  second head block of
the second hoisting device 2. The reference numeral 16  shows a
shifting cylinder arranged in a direction along the length of the
hoisting  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  gemels 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 mounted 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. 6 [0032] The loading and unloading of
two 40 foot containers in any position  can be achieved by fast
releasing of the connection of the cylinders of the two  hoisting
devices, also one of the two 20 feet hoisting device can by hoisted
to its  highest position i.e. in the unused position. The loading and
unloading of a 40  feet container with 60t weight or two 20 feet
containers with 60t can be  achieved by another hoisting device.
[0033] The fixing of containers of the two 40 feet container crane is
performed sequentially, i.e. the fixing and locking of container by
the first  hoisting device is performed first, then the fixing and
locking of container by the  second hoisting device is performed.
After the fixing and locking of the two 40  feet containers is
confirmed, the two 40 feet containers are hoisted and  



operated at same time. 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 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 60t 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  7 pulley 22, winds the first hoisting pulley group 5 on
the trolley, reaches and  winds the first head block pulley 12 and
retraces to the first hoisting pulley 5,  finally gets one terminal
of the main front girder of the crane and connects to a  first
turning device including two pulleys 23. A second hoisting wire rope
31  unwinds from the second winding barrel 81 of the second hoisting
mechanism 8,  turns around a second end pulley 32, winds the second
hoisting pulley group 6  on the trolley, reaches and winds the second
head block pulley 13 and retraces  to the second hoisting pulley
group 6 on the trolley, finally gets one terminal of  



the main front girder of the crane and connects to the a second
turning device  including two pulleys 33. 8 What is claimed is: 1. A
container crane for hoisting two 40 feet containers at a time,
comprising: a first hoisting device having 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 block; a second hoisting device
having a second head block, 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,
turns  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 turning device comprises a first plurality of
pulleys; 9 the second hoisting wire rope unwinds from the second
winding barrel,  turns around a second end pulley, winds the second
hoisting pulley on the  trolley, reaches and winds the second head
block pulley and retraces to the  second hoisting pulley, and reaches
one end of the main front girder of the  crane and connects to a
second turning device, wherein the second turning  device comprises a
second plurality of pulleys. 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.
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