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LOADING AND UNLOADING SYSTEM FOR CONTAINERS AT QUAYSIDE 

FIELD OF INVENTION 

The invention generally relates to loading and unloading system for containers, more 

5 particularly, relates to a system comprising a crane which operates simultaneous loading 

and unloading of containers at both sides of a containership on one crane space and a 2-

storey transit structure. The present invention also relates to a method of loading and 

unloading of containers from a container ship simultaneously on one crane space. 

BACKGROUND OF INVENTION 

10 A container crane or container handling gantry crane or ship-to-shore crane is found at 

container port or pier for loading and unloading from container ships. Basically, container 

cranes consist of a supporting framework that can traverse the length of a quayside, and a 

moving platform which is known as spreader. 

The spreader can be lowered down from the crane onto the top of a container and locks 

15 onto the container's four locking points by using twistlock mechanism. Cranes normally 

transport a single container at once, however some newer cranes have the capability to pick 

up two to four containers at once. 

It is an urgent need for high efficiency loading and unloading system for containers 

onto/from container ship at quayside in order to meet the demand of productivity needed 

20 for large container ships. This is due to the increasing requirements of container 

transportation in the world and the continuous increment of the handling capacity of the 

container port. In existing loading and unloading system where indented berth is currently 

being used, loading and unloading cranes occupy the opposite sides of the container ship 

but are positioned in an alternative space. This system allows only loading and unloading at 

25 one side on one crane space. 

In some container ports in the world, crane automation system is used to control the 

container crane for transporting containers between the container ships and a repository 

location in a container storage area of the container terminal. During loading and unloading 
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of container ships, the crane operator or the automation system of the container crane 

must be informed about the container to be loaded or unloaded. Another approach involves 

the deck crew on the container ship to radio the desired sequence to the crane operator. 

Not only increases this approach the need for personnel but the unloading and loading 

5 operations of a container ship become very time-consuming. In either case, the error rate 

during loading and unloading is comparably high. 

US Patent No. 4160617 discloses apparatus for conveying containers between a vessel crane 

for loading and unloading containers of at least a first or a second predetermined length 

from a vessel and the yard classification equipment for distributing containers to and from a 

10 container handling yard, the apparatus comprising: a pair of elongate support members 

extending along a single file conveyance path including a first work station underlying said 

vessel loading crane, a second work station at the remote end of said support member and 

an intermediate support for the support of at least one container between said work 

stations; vehicle means underlying the support members and any containers resting thereon 

15 for running reversibly along said support members between the work stations, the vehicle 

means including lifting means for raising said containers from a support position on said 

support members; and means for moving the vehicle means between said work stations 

along said single file conveyance path for the movement of said containers on said path over 

said support members, including first circuit means for determining movement on said path 

20 as a function of the length of the container being conveyed. 

US Patent No. 6931314 discloses a method of automating the loading and unloading of a 

container ship in a container terminal, comprising the steps of: transmitting a stowage plan 

of a ship cargo compartment, which is to be handled by a container crane, from a harbor-

side master computer via a data link to a PC of a crane automation system which renders 

25 the container crane operative in response to the stowage plan for transporting containers 

between a container ship and a repository location in a container storage area of the 

container terminal; displaying the stowage plan on a touch screen of the crane automation 

system; indicating a next following repository location to be handled in the stowage plan on 

the touch screen; and displaying on the touch screen space coordinates of a next following 

30 repository location simultaneously with a display of the stowage plan of said next following 

repository location, with a desired target setting program executed on the PC. 
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It would therefore be desirable and advantageous to provide a loading and unloading 

system for container at quayside and an improved method of loading and unloading of 

container ships in container ports, to obviate prior art shortcomings and to enable a loading 

and unloading containers. 

5 SUMMARY OF THE INVENTION 

According to one aspect of the present invention, there is provided a loading and unloading 

system for containers at quayside which increases productivity of loading and unloading of 

containers from container ship by allowing loading and unloading on both sides of the 

containership simultaneously and at two levels of transit structure. 

10 An object of the present invention is to provide a loading and unloading system for 

containers at quayside, wherein a zone of overlapping for loading and unloading by two 

spreaders on one crane and the two spreaders on the same crane can reach any remaining 

containers that have yet to be unloaded by the other spreader. 

Another object of the present invention is to provide a loading and unloading system for 

15 containers at quayside, wherein the crane is capable to load and unload containers to a 2-

storey transit structure on the quayside, enabling a delivery system to quickly unload from 

the ship and load from the transit platform located immediately next to the container ship. 

A further object of the present invention is to provide a loading and unloading for container 

at quayside which allows containers to be quickly loaded and unloaded without waiting for 

20 prime movers to carry them from the quayside which usually results in traffic congestion at 

the quayside. 

Yet still a further object of the present invention is to provide a loading and unloading 

system for container at quayside, wherein the crane has four pairs of legs which is stable 

and efficient as the load is transferred to all the legs of the crane, and this simply supported 

25 system is structurally more stable and efficient and allow the cranes to be designed to carry 

more load as compared to a conventional quayside crane which is based on a cantilever 

system which require counterweight to prevent toppling effect of the container it is 

carrying. 
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Yet another further object of the present invention is to provide a loading and unloading 

system for containers at quayside, both legs on the first level and on the second level sit on 

the reinforced concrete structure of the loading and unloading platform. 

Still another object of the present invention is to provide a loading and unloading system for 

5 containers at quayside, wherein the spreader on the crane can move laterally to allow in or 

sideway movement of the container to enable the containers to be placed into the 

structure. 

A further object of the present invention is to provide a loading and unloading system for 

container at quayside, wherein the spreader on the crane moves laterally to allow for minor 

10 sideways movement of the container into the structure when the reinforced concrete 

columns may be in the way. 

Yet a further object of the present invention is to provide a loading and unloading system 

for containers at quayside, wherein the middle section of the crane is supported 

independently on vertical columns so that it can be elevated to clear the height of the ship's 

15 bridge when the ship is moving in or out of the indented berth. 

Yet still a further object of the present invention is to provide a loading and unloading 

system for containers at quayside, wherein the middle section of the crane can be lowered 

when the ship is berthed and secured for loading and unloading of containers from the ship. 

The present invention also provides a method of loading and unloading containers from 

20 container ship with bi-level crane, which increases productivity of loading and unloading of 

containers from container ship. 

The present method of loading and unloading container from container ship with crane 

occupied same number of crane space but the number of working cranes for loading and 

unloading are doubled. 

25 The present invention resolves prior art problems by doubling number of working cranes for 

one crane space. 
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BRIEF DESCRIPTION OF THE DRAWING 

Other features and advantages of the present invention will be more readily apparent upon 

reading the following description of currently preferred exemplified embodiments of the 

invention with reference to the accompanying drawing, in which: 

5 FIG. 1 is a perspective view of a loading and unloading system for containers at quayside 

constructed in accordance with one embodiment of the present invention; 

FIG. 2 is a front elevation view of the system position between at quayside in accordance 

with the present invention, wherein the spreaders are positioned at the side f the container 

ship; 

10 FIG. 3 is a top view showing quayside containership loading and unloading system for 

indented berth in accordance with the present invention; 

FIG. 4 is a side elevation view showing the overlapping zone for clearance of containers by 

two spreaders in accordance with the present invention; 

FIG. 5 shows the side elevation views of two levels of loading and unloading in accordance 

15 with the present invention; 

FIG. 6 is a side view showing the rising of the mid-section of the crane in accordance with 

the present invention; and 

FIG. 7 is a side view showing the lowering of the mid-section of the crane in accordance with 

the present invention. 

20 DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS 

Referring initially to FIG. 1, there is seen a pier 10 at which a containership 12 is moored. 

The containership 12 is berthed at an indented berth. In the present preferred 

embodiment, there are two cranes 18 (FIG. 2) on one crane space. The loading and 

unloading system comprises (i) a two levels of transit structure 14 to hold containers for 

25 either loading or unloading; (ii) container cranes (FIG. 2) having a pair of lifting means or 

hoisting means each connected to a spreader 16 (FIG. 4) on each crane for the container 

crane for lifting containers from a containership 12. The operation of cranes 18 including 
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the spreaders 16 is carried out via a plurality of motors and cables and with a plurality of 

braking means, allowing the upward and downward movement of the spreaders 16. 

There are rails (not shown) mounted horizontally to the crane 18 such that the lifting means 

or the hoisting means is slidingly moveable horizontally along the rails. The loading and 

unloading system is provided with a plurality of leg supports 22 structurally mounted at 

both side of the indented berth (quayside) to support the container crane 18, wherein the 

lifting means is permitted to move along the rails, wherein the crane 18 operates loading 

and unloading simultaneously to unload containers from the containership 12 and store the 

loaded containers at the transit structure 14. 

As shown in FIG. 2, the containership 12 is at an indented berth and the crane 18 is 

positioned above the containership 12. The quaysides of the indented berth are transit 

structure 14, which is a two levels structure. In accordance with the present invention, the 

present loading and unloading system allows two quaysides simultaneous loading and 

unloading on one crane space, as shown in FIG. 3, which shows quayside containership 12 

loading and unloading system for indented berth. Thus, the system provides an effective 

and doubling the loading and unloading capacity on one crane space. Based on the present 

structure, for the same number of crane space occupied, the number of working cranes for 

loading and unloading are doubled. Thus, the efficiency of the unloading and loading of 

containers is highly improved. 

FIG. 4 shows a side elevation view showing the overlapping zone for clearance of containers 

by two spreaders 16 in accordance with the present invention. There is a zone of 

overlapping for loading and unloading by both the spreader 16 and with a control 

sequencing and overlapping of the two pairs of spreader 16 on one crane 18, working on 

one row of containers on the containership 12, the loading and unloading of containers can 

be completed almost simultaneously by the two spreaders 16 on the same crane 18 as both 

spreaders 16 can reach any container on the containership 12 that have yet to be unloaded 

by the other spreader 16. 

FIG. 5 shows the side elevation views of two levels of loading and unloading in accordance 

with the present invention. The crane 18 in accordance with the present invention is used 

to load and unload containers to a 2-storey transit structure on the quayside ash shown in 
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FIG. 5. This forms a delivery system to quickly unload from a containership and/or load 

from the transit structure 14 located immediately next to the containership 12. The crane 

18 together with the transit structure 14 allows for containers to be loaded and unloaded to 

two different levels, enabling containers to be loaded and unloaded quickly. In accordance 

5 with the present invention, the containers can be quickly loaded and unloaded without 

waiting for prime movers to carry them from the quayside which usually in traffic 

congestion at the quayside. 

In accordance with the present invention, the crane 18 is provided with four pairs of legs 28 

with simply supported structure which is structurally stable and efficient system as the load 

10 is transferred to all four legs as compared in the existing crane where most of the load is 

transferred to the front leg nearest to the seaside. The simply supported structure of the 

present invention eliminates the requirement of the counterweight and therefore reduces 

the overall deadweight of the crane enabling it to carry up to 8 FEUs (eight-foot equivalent 

units) at any one time compared to the conventional cranes. 

15 In the present invention, in order to cater for an increase in height due to the height of the 

2-storey loading and unloading platform and to facilitate movement of containers to the 

second storey, one leg of the structure is designed is such a way that it is shorter than the 

other. Both the legs on the first level and the second level are also designed to sit on the 

reinforced concrete structure of the loading and unloading platform. This reduces the 

20 height of the moving legs and thus the weight, resulting in a more efficient crane. According 

to the present invention, the spreader on the crane can move laterally to allow for minor 

sideways movement of the container to enable it to be placed into the structure when the 

reinforced concrete columns may be in the way. 

FIG. 6 is a side view showing the rising of the mid-section 20 of the crane 18 in accordance 

25 with the present invention. The middle section 20 of the crane 18 is supported 

independently on vertical columns such that any elevated height is possible for the 

clearance of the height of the ship's bridge moving into the indented berth. FIG. 7 is a side 

view showing the lowering of the mid-section of the crane 18 in accordance with the 

present invention. After the containership 12 is berthed and secured for loading and 
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unloading of containers, the middle section 20 of the crane 18 is lowered to a normal 

position. 

The present invention also relates to a method of loading and unloading containers from a 

container ship. The method comprises the steps of 

(i) moving the lifting means over the containers on a container ship along the 

rails of the crane; 

(ii) lowering the lifting means so that the spreader is directly above the 

containers to be unloading from the container ship; 

(iii) grapping the containers either two at each of the lifting means concurrently 

and transporting the containers onto a transit structure for storage for two 

levels. 

In the present invention, there are a plurality of trolleys (not shown) mounted to the lifting 

means or hoisting means to enable movement along the rail. The spreaders 16 are adapted 

for grasping and releasing containers of various sizes, and that the spreader can rotate 90 

degrees and move laterally to enable the grasped containers to be placed onto the platform 

of the transit structure 14. 

In accordance with the present invention, the containers on the containership ship 12 are 

unloaded to the transit structure 14 for storage. 

While the invention has been illustrated and described in connection with currently 

preferred embodiments shown and described in detail, it is not intended to be limited to the 

details shown since various modifications and structural changes may be made wjthout 

departing in any way from the spirit of the present invention. The embodiments were 

chosen and described in order to best explain the principles of the invention and practical 

application to thereby enable a person skilled in the art to best utilize the invention and 

various embodiments with various modifications as are suited to the particular use 

contemplated. 
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CLAIMS 

1. A loading and unloading system for containers at quayside comprising: 

(a) a two levels of transit structure to hold containers for either loading or 

unloading; 

(b) a container crane having a pair of lifting means each connected to a spreader for 

a container crane for lifting containers from a container ship, a plurality of 

motors and cables and a plurality of braking means, allowing the upward and 

downward movement of the spreaders; 

(c) rail mounted horizontally such that the lifting means is slidingly moveable 

horizontally along the rails; and 

(d) a plurality of leg supports structurally mounted at both side of the indented 

quayside to support the container crane, wherein the lifting means is permitted 

to move along the rails, wherein the crane operates loading and unloading 

simultaneously to unload containers from the container ship and store the 

loaded containers at the transit structure. 

2. The loading and unloading system of Claim 1, wherein the middle section of the 

crane is supported independently on vertical columns, allowing elevating of the 

middle section to clear the height of the ship's bridge when the container ship is 

moving in or out of the indented berth. 

3. The loading and unloading system of Claim 1, wherein rails are substantially 

elongated and are provided with a pair of opposed terminal ends. 

4. A method of loading and unloading containers from a container ship comprising the 

steps of 

(I) moving the lifting means over the containers on a container ship along the 

rails of the crane; 

(II) lowering the lifting means so that the spreader is directly above the 

containers to be unloading from the container ship; 

(iii) grapping the containers either two at each of the lifting means concurrently 

and transporting the containers onto a transit structure for storage for two 

levels. 
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5. The loading and unloading system for containers of Claim 1, wherein a plurality of 

trolleys are mounted to the lifting means to enable movement along the rail. 

6. The loading and unloading system of Claim 1, wherein the spreaders are adapted for 

grasping and releasing containers of various sizes. 

7. The loading and unloading system for containers of Claim 1, wherein the transfer 

position is located directly over a selected platform for container storage. 

8. The loading and unloading system of Claim 1, wherein the spreader can rotate 90 

degrees and move laterally to enable the grasped containers to be placed onto the 

platform of the storage level. 

9. The loading and unloading system of Claim 1, wherein the middle section of the 

crane can be lowered when the container ship is berthed and secured for loading 

and unloading of containers. 


