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GENTRY CRANE HAVING CIRCULATING TROLLEYS 

Technical Fjeld 

The present invention relates to a Gentry crane, and more particularly, 

5 to a Gentry crane having circulating trolleys. 

Background Art 

Freight transportation using containers was started by the Sea-Land 

Service company in 1957, and has come to be widely used since the Matson 

10 Navigation Company started container transportation along the Atlantic Ocean 

in 1958. At present, 80% or more of freight transportation except for liquid or 

powder freight is conducted by the container transportation, and such 

percentage is estimated to increase in the future. With such an increase in 

the use of containers, the processing capability of a container crane has also 

15 improved compared to previously due to an increase in the capacity of a 

driving motor, the development of trolleys and spreaders, introduction of an 

automatic control system, or the like. 

In a conventional Gentry crane, as shown in FIG. 1, a boom 14 is 

horizontally coupled to a main tower pillar 12, and a trolley 22 including a 

20 machinery room 16 and a spreader 24 is configured to be capable of 

reciprocating along the boom 14. The conventional Gentry crane_ having such 

a configuration picks up a container 18 using the spreader 24, connected to 

the trolley 22, which descends, and loads or unloads the container 18 from the 

wharf to a ship or from a ship to the wharf along the movement of the trolley 

25 22. 

However, such a conventional Gentry crane lowers the spreader 24 

simultaneously while the trolley 22 moves along the boom 14 in order to pick 

up the container, so that some time is required to accurately position the 

spreader 24 over the container 18 standing by. Thus, the transfer of 

ao containers is delayed. Also, the spreader 24 is hung by a steel wire 20 even 

while it picks up the container and transfers it to a loading/unloading place, so 

that the container may be shaken by the motion of the trolley 22. Thus, it is 
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· difficult to position the container at an accurate· location, consequently. 

significantly degrading the speed and efficiency of loading and unloading. 

Disclosure ofthe Invention 

s An objective of the present invention to solve the above problems is to 

provide a Gentry crane having a circulating trolley, by which a container does. 

not shake during unloading, and quick transfer of containers is achieved and 

the efficiency of unloading is· increased by installing a plurality of trolleys and 

.· spreaders on booms and circulating them along the booms. 

10 To accomplish the above objective, the present invention provides a 

Gentry crane having circulating trolleys, including: a movable main tower 

pillar; a circulating boom installed parallel to the ground at a predetermined 

height along the main tower pillar; at least one trolley installed to be-.capable 

of circulating along the circulating boom; at least one spreader that can be. 

1s attached to and detached from the lower surface of the trolley, is combined 

with the trolley when the trolley moves, and is separated from the trolley and 

descends to pick up a container; hoists installed to be capable of moving_ 

along the circulating boom, each having a-hoist motor and a hoist wheel; and. 

a hook which is connected to the hoist motor, ·and is combined with the· 

20 spreader by descending while vertically passing through the trolley and is 

separated from the spreader by ascending, so that the hook descends with the 

spreader combined with the hook in order to pick up a container. 

Also, at least four protrusions are formed on the lower surface of each 

of the trolley and the hook. Trolley holes and hook holes, which are coupled 

25 to the protrusions of the trolley and the protrusions of the hook, respectively, 

are formed on the upper surface of the spreader. The spreader is decoupled 

from the trolley when the hook is combined with the spreader, and the hook 

is decoupled from the spreader when the spreader is combined with the 

trolley. 

30 · The hook is connected to a steel wire and the hoist motor within the 

hoist, such that the hook is elevated by adjusting the length of the steel wire 

· by the operation of the hoist, and the hoist installed on the boom includes a 

.T 



W000/48937 PCT/KR99/00682 
. . :;· -~. 

•. · .. 
3 

land-side hoist located on the side of the land and a sea-side hoist located on 

the side of the sea. The trolley is formed separately from the hoist, such that 

the trolley and the hoist can move independently along the boom. 

s Brief Description of the Drawings 

FIG. 1 is a view illustrating a conventional Gentry crane; 

FIG. 2 is a view illustrating a circulating Gentry crane which has already 

been proposed by the present applicant; 

FIG. 3 is a lateral cross-sectional view of a Gentry crane taken along 

10 line 111-111 of FIG. 2; 

FIG. 4 is a view schematically illustrating the configuration of a Gentry 

crane having circulating trolleys according to an embodiment of the present 

invention; 

FIGS. 5 and 6 are views partially showing the configuration of a Gentry · 

1s crane having circulating trolleys according to an embodiment of the present 

invention, to explain the operation of the Gentry crane; and 

FIG. 7 is a view illustrating an example of a Gentry crane having 

circulating trolleys according to the present invention. 

20 Best mode for carrying out the Invention 

Referring to FIG. 2 showing a vertical circulating Gentry crane invented 

by the present applicant, a first boom 70 is installed parallel to the ground at 

a predetermined height along a movable main tower pillar 56, and a second 

boom 78 is installed a predetermined distance over and in parallel to the first 

25 boom 70. Also, a tensile rod 54 is connected to the second boom 78 to 

prevent the first and second booms 70 and 78 from drooping, and the first and 

second booms 70 and 78 are connected to each other via a connecting 

member 72, thereby forming a truss structure. 

A plurality of trolleys 80 having spreaders 60 are movably installed on 

30 the first and second booms 70 and 78. First and second circulating boom 

connecting devices 66 and 64 are loaded on both ends of each of the first and 

second booms 70 and 78 such that the trolleys 35 circulate between the first 
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and second booms 70 and· 78. A machinery equipment room 52for controlling 

the first and seoo~d booms .70 and 78, the plurality of trolleys 80 having the 

spreaders, and th~'first and second clrculating:boom connecting devices 66 

and 64, is installed.on the main tower pillar 56. 

s In the oper~tion of the vertical circulating Gentry crane having such a 
: .::' : : 

configuration; when a container is loaded fromthe quay on a container ship 

(not shown), first, a spreader included in a trolley 47 is lowered to pick up a 

container 50. The trolley 47 is moved toward the container ship along the first 
. . 

boom 70, and the container 50 is unloaded at a suitable position 76 of the 

·10 container ship. The motion trajectory of the container 50 during shipping of 

the container is not a straight line but a curved trajectory 7 4. 

After the container 50 is unloaded; the trolley 80 closely attaches the 

spreader 60 to itself by attracting the spreader as much as possible, moves 

toward the end 68 of the first boom 70, and then is moved to the second boom 

1s 78 installed over the first boom 70 via the first circulating boom connecting 

device 66. The trolley 47 moved to the second bbom 78 moves to the end 62 

thereof along the second boom 78, and then moved to the first boom 70 by the 

second circulating boom connecting device 64; thereby completing one cycle 

of the trolley 47. The first and second circulating boom connecting devices 66 

20 and 64 can be a gear or a oil hydraulic device ·having a driving device. 

When th~ container 50 is unloaded from the ship to the wharf, it is 

natural for the trolley 80 to move in a direction opposite to the direction 

· described above in the same way. 

FIG. 3 is a lateral cross-sectional view of a Gentry crane taken along 

2s line 111-111 of FIG. 2. Referring to FIG. 3, the first and second booms 70 and 78 

are connected to·each other by a vertical connecting member 72, thus forming 

a truss structure. the truss structure formed by the first and second booms 

70 and 78 increases the stiffness of the entire construction, thus significantly 

increasing the load-carrying capacity against the bending of the first and 

30 second booms 70 and 78. Therefore, even if ·a large container ship of a 

postpanamax type comes alongside the pier of a harbor, no problems occur 

in the loading of containers. As shown· in FIG. 3, the trolley 80 having a 
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spreader 60 carries':tfi~ container 50 only when it rfip'7es along the first boom 

70, so it is moved along the second boom 78 with a minimum passing area 

formed by closely attracting the spreader 60 to a trolley 80. 

Also, recent Gentry cranes mostly include high performance motors, 

s such that they move significantly fast even when picking up the container 50 

and lifting the spreader 60. Accordingly, it takes a very short time to attract 

the spreader 60 to minimize the passing area while the trolley 80 moves along 

the second boom 78, so that an additional time until the entire circulation 

process is completed is not required. 

10 FIG. 4 shows the configuration of a Gentry crane having circulating 

trolleys according to an embodiment of the present invention. As shown in 

FIG. 4, a Gentry crane according to the present embodiment includes a main 

tower pillar 152 capable of moving against the ground 123, a boom 100 

horizontally installed on the main tower pillar 152, trolleys 102 circulating 

1s along the boom 100 for transferring a container 150 to a loading/unloading 

location, and land and sea hoists 106and108 installed on the upper side of 

the boom 100 for elevating a hook 116 . 

. The size of each of the members depends on the berthing capacity of 

a harbor and the level of loading and unloading, and it is natural that a 

20 reinforcing pillar can be added to stably support the boom 100. A space is 

provided under the main tower pillar 152 so that the container 150 to be 

transferred arrives in advance and stands by. 

The boom 100 is horizontally installed on the main tower pillar 152. In 

the present embodiment, as shown in FIG. 7, the boom 100 is constructed of 

2s a closed loop so that the plurality of trolleys 102 do cargo work while 

continuously circulating along the boom 100. 

However, the boom 100 can have various shapes if it has a structure 

in which trolleys can circulate. Undoubtedly, a boom applied to a vertical 

circulating Gentry crane according to the previous invention (Korean Patent 

30 No. 143699) published by the present applicant, and a boom applied to a 

horizontal circulating Gentry crane according to the previous invention 

(Korean Patent No. 134235), can be used as the boom. Particularly, it is more 
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preferable that the boom is applied to· the vert.ical circulating Gentry crane 

shown in FIGS.' ·2 ahd 3. 

Two hoists :106 ·and 108 are· installed ory ·the upper side ·of the boom 

100. The hoist:1p6 is a land.;.side hoist which:is located on.the side of the 

s land, and the hoist 108 ·is a sea-side hoist which is located on the side of the 

sea. The land-side and sea-side hoists 106 and 108 each can move in the 

direction indicated by the arrow a along the boom 100 to adjust the positions 

thereof. 

The hoists 106 and 108 each include a hoist motor 110, a hoist wheel 

10 112, various el~ctric facilities (not shown) having electric energy 

transformation equipment, and a control means (not shown). Also, each of the 

hoists 106 and 108 includes a motor (not shown) for driving the hoists to 

reciprocate.·. The' reciprocation range of the sea..:side hoist 108 is relatively 

very large compared to the land•side hoist 106 so that the ·container 150 c~n 

1s · . be set down at a suitable location on a wide loading/unloading place. 

In the hoists 106·and 108 having such a configuration, devices except 

for the hoist wheel 112 can be installed in a separate machinery room (not 

· -shown) independent of the hoists 106 and 108. In this case, each of the 

hoists 106 and 108 includes only the hoist wheel 112, such that the hoists 106 

20 and 108 cari move· quickly and lightly. . 

The hoistwheel 112 installed in the hoists 106 and 108 guides a steel 

wire 114 for conneCting the hoist motor 110 to a hook 116. The steel wire 1 14 

· is connected to the hoist motor 110, and elevates the hook 116 attached to the 

end thereof by being guided by the hoist wheel 112. Also, the steel wire 114 

25 has a sufficient len.gth so that it.sufficiently lays down the container 150 to the 

bottom of a ship 130 (see FIG. 6). If the hook 116 is raised as high as 

possible by driving the hoist motor 110, the hook 116 is placed below the 

bottom surfaces of the hoists 106 and 108. Hence, when the trolleys 102 pass 

under the hoists 106 and 108 while circulating along the boom 100, they can 

30 pass under the hook 116 without collapsing. 

The hook 116 supports a spreader 104 from above by coupling to the 

same, where protrusions 125 (see FlG. 5) to be inserted into hook holes 128 
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(see FIG. 5) formed ()O the upper surface of the SJ;1~E:l~der 104 are formed on 

the lower surface, and pulleys 132 (see FIG. 5) wound around the steel wire 

114 are installed on the upper surface. Accordingly, the hook 116 is hung on 

the steel wire 114. while being combined with the spreader 104, and can be 

s moved upward and downward by the hoist motor 110. 

The plurality of trolleys 102, which move along the boom 100, includes 

a wheel 140 and a motor (not shown) for driving the wheel 140. The wheel 

140 is supported by the boom 100, and allows the trolley 102 to move along 

the boom 100. The movement of the trolley 102 is controlled in a remote 

10 system by a separate operating room (not shown). 

Protrusions 124 (see FIG. 5) are formed on the lower surface of each 

of the trolleys 102, and are coupled to trolley holes 126 (see FIG. 5) formed 

on the upper surface of the. spreader 104, such that the trolley 102 moves 

along the boom 100 with the spreader 104 hung under the trolley 102. That 

1s is, the hook holes 128 to be coupled to the hook 116, and the trolley holes 126 

to be coupled to the trolley 102 are formed on the upper surface of the 

spreader 104. The trolley 102 stops under the land-side hoist 106 to load the 

container 18, and also stops under the sea-side hoist 108, which will be 

described later. 

20 The combination of the trolley 102 with the spreader 104, and the 

combination of the hook 116 with the spreader 104 are not made 

simultaneously, and are designed to be selectively made by various well­

known control means. The selective combination means that when the 

· spreader 104 is newly coupled to the hook 116, the spreader 104 is separated 

25 from the trolley 102, and on the other hand, when the spreader 104 is coupled 

to the trolley 102, the spreader 104 is separated from the hook 116. This 

selective combination can be achieved in various ways by several wel I-known 

apparatus instrumental devices. 

Furthermore, not only can the mechanism of the combination of the 

30 spreader with the trolley and the spreader with the hook be applied to the 

circulating Gentry crane according to the present invention, but it can also be 

applied to various types of cranes including transfer cranes which are installed 
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on· an· open stor£:1Qe' yard or other physical distri.bution bases. · 

· FIGS. 5 ~nd 6 schematically illustrate !the operation· for achieving 

loading of contain~rs· by a Gentry crane according to an embodiment of the 

present inventiori. ·For convenience of explan~tion, several hoists 106 and 

s 108 are shown,· b;l.lt actually one land-side hoist 106 ·and one sea-side hoist 

108 are installed :as described above . 
. ' 

FIG. 5 shows. the operations of the trolley 102 and the spreader 104 

arriving under the land-side hoist 106. The same reference numerals as those 

described above denote the same members. 

1 o Referring to FIG. 5, the trolley 102 and the spreader .104 coupled to the 

lower surface of the trolley 102 are held under the land-side hoist 106 while 

moving along the boom 100 in the direction indicated by arrow b. As 

described above·, the protrusions 124 of the trolley 102 are inserted into and 

coupled to the· trolley holes· 126 formed on the upper surface of the spreader 

1s · 104, such thatthe·spreader 104 is stably located without shaking under the 

trolley 102 even it the moving speed of the trolley 102 is changed. 

The land.;side hoist 106 is pre-located and waits directly over the 

container 150. Afthis time, the hook 116 is attracted to the lower surface of 

the hoist 106 and is kept as high as possible .. · The land-side and sea-side 

20 hoists 106 and 108 can be moved to certain locations by an operator directly 

operating a separate control room (not shown) installed in each of the hoists 

106 and 108. Alternatively, the hoists 106and108 can be moved to certain 

locations by reJ1lote control. 

The land~side hoist· 106 waits directly over the container 150, and the 

2s sea-land hoist 1 OB of FIG. 6 waits directly over a position on a ship 130 of 

FIG. 6 where the container is to be loaded. Accordingly, it is preferable that 

the position of the land-side hoist 106 must be controlled in advance 

according to the position of a ·container which is carried by a container 

transport truck and waits under the boom, and the sea~side hoist 108 must be 

3o positioned over the location at which the container is to be loaded. 

When a trolley 102 arrives under the land-side hoist 106 waiting at a 

certain location, the hook 116 attracted to the hoist 106 as much as possible 
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starts descending>:-· The hook 116 descends, pa$$~s vertically through the 

trolley 102 supported by the boom 100, and arrives at a spreader 104. When 

the hook 116 arrives .at the spreader 104, the protrusions 125 formed on the 

lower surface of the hook 116 is inserted into the hook holes 128 formed on 

s the upper surface of the spreader 104, as described above. In this way, the 

hook 116 is coupled to the spreader 104. 

Simultaneously with the combination of the hook 116 to the spreader 

104, the spreader 104 is separated from the trolley 102 by separating the 

protrusions 124 on the trolley 102 from the trolley holes 126 formed on the 

10 upper surface of the spreader 104. Consequently, as the hook 116 descends, 

the support force by which the spreader 104 is hung is transferred from the 

trolley 102 to the hook 116. At this time, the spreader 104 is kept at the same 

height. 

The transfer of the support force can be achieved by various well-

1s known instrumental methods as described above. For example, an arbitrary 

signal transmission wire (not shown) is installed between the trolley hole 126 

and the hook hole 128. When the protrusion 124 is inserted and locked into 

the trolley hole 126, a signal is transmitted to the hook hole 128 to control the 

protrusion 125 inserted and locked into the hook hole 128 to be unlocked 

20 therefrom. On the contrary, when the protrusion 125 is inserted and locked 

into the hook hole 128, the protrusion 124 inserted into the trolley hole 126 

can be released therefrom by the same method as described above. The 

protrusions 124 and 125 include several well-known latches. 

As described above, in a state where the hook 116 descends and is 

25 coupled to the spreader 104, and simultaneously, the spreader 104 is 

unlocked from the trolley 102, the hook 116 descends toward the container 

150, with the spreader 104 being picked up, by the continuous operation of 

the hoist motor 110 and the hoist wheel 112. Pulleys 132 are installed on the 

upper surface of the hook 116, and wound by a steel wire 114, such that the 

30 hook 116 is supported. The steel wire 114 is released from the pulleys 132 

by the driving of the hoist motor 110, such that the hook 116 descends. 

Container hooks 120 are formed on the lower surface of the spreader 
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104, and well-known eombination holes ,122 to be combined with the container 

hooks 120 are formed· on the upper surface of the container 150. 

When the·spreader 104 descends and arrives at the container 150, the 

container hooks 120 of the spreader 104 are. inserted and locked into the 

s combination holes 122 formed on the upper surface of the container 18. At 

this time, the hook 116 descends straight downward, such that it is not shaken 

from side to side. ·. In this state, when the hook 116 ascends,· the spreader 104 

ascends by being attracted by the hook 116, with the container 150 being 

picked up. 

10 When the ~oak 116 continues to ascend and the spreader 104 arrives 

at the lower surface of the trolley 102, the protrusions 124 on the lower 

surface of the trolley 102 are inserted into the trolley holes 126 of the spreader 

104, such that the trolley 102 is combined with the spreader 104. At this 

· moment, the hook 116 is separated from the spreader 104, continues to 

1s ascend up to the lower surface of the land-side 'hoist 106, and waits at the 

lower surface thereof. Finally, the spreader 104 and the container 150 are 

coupled to the lower surface of the trolley· 102 which moves by .being 

··supported by the boom 100, such that the container 150 can be moved toward 

a location where the container 150 is to be loaded, in the direction indicated . 

20 by arrow c with the movement of the trolley 102. 

FIG: 6 shoYis the operations Of the trolley and the spreader which have 

arrived under the sea-side hoist. Referring to FIG. 6, the container 150 

transferred in the direction indicated by·arrow c from the land side stands by 

under the sea-side hoist 108 which has been pre~located over the position at 

25 which the container is to be loaded. The sea-side hoist 108 can be previously 

moved to the loading place by an operator in an operation room (not shown) 

included in the hoist 108, so that it can load the container to its proper place 

regardless of the area of the loading place. The sea-side hoist 108 can also 

be remote-controlled by a separate operating room, similarly to the· case of.the 

30 land-side hoist 106. 

When the trolley 102 arrives under the sea-side hoist 108, and the 

spreader 104 and the container 150 are thus located under the sea-side hoist 
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108, the hook 116 Jn;.,a waiting state is lowered qy::tb~ operation of the hoist 
··~·· .: . · .. '. ' 

motor 110 and coupled to the spreader 104. As described above referring to 

FIG. 5, when the. hook 116 is coupled to the spreader 104, the spreader 104 

is separated from the trolley 102. Thus, when the hook 116 continues to 

s descend in this state, the spreader 104 is separated from the trolley 102, and 

the container 150 descends to the loading place such as the ship 130. 

The container 150 arriving at the loading place is separated from the 

spreader 104 by a well-known method and loaded on the ship 130, and the 

spreader 104 again ascends in a directly vertical direction and is coupled to 

10 the trolley 102. Simultaneously, the hook 116 is separated from the spreader 

104, ascends toward the hoist 108, and waits below the lower surface of the 

sea-side hoist 108. The trolley 102 from which the hook 116 has been 

separated, and the spreader 104 coupled to the trolley 102, move from a place 

under the sea-side hoist 108 in the direction indicated by arrow d along the 

1s boom 100, and are positioned at the original location. Simultaneously, the 

sea-side hoist 108 moves to a location where the next container is to be 

loaded, along the boom 100, and waits at the location. 

FIG. 7 is a plan view illustrating an example of a Gentry crane having 

circulating trolleys according to the present invention. As shown in FIG. 7, a 

20 boom is shaped of a loop such that trolleys 102 circulate along the boom. 

Since the trolleys 102 circulate in one direction along the boom, loading of 

containers is continuously achieved, and the Gentry crane has a very fast 

processing capability. 

However, the boom of the Gentry crane according to the present 

25 invention can have various shapes as long as it has a structure in which the 

trolleys can circulate. Thus, besides the loop-shaped boom, various shapes 

of booms can be applied to the vertical circulating Gentry crane shown in 

FIGS. 2 and 3. 

30 Industrial Applicability 

In the Gentry crane according to the present invention adopting the 

above-described boom, trolleys load containers while circulating along the 
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boom, so that the loading/unlaading speed is very fast, and the processing 

efficiency is ·high. · Also, the trolleys move with the spreader combined 

therewith, not with the spreader dangling from the trolleys, so that shaking of 

the spreader due to a change in the movement speed of the trolleys does not 

s occur, thus, quickly positioning ·the ·spreader at an accurate location. Even 

when the spreader moves while picking up the ·container, the container does 

not shake, thus increasing trie movement speed of the trolley. Therefore, 

loading/unloading of containers can be rapidly and stably performed. 

Although the invention has been described with reference to a 

10 particular embodiment, it will be apparent to one of ordinary skill in the art that 

modifications ofthe described embodiment may be made without departing 

from the spirit and scope of the invention. 

15 
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What is claimed is:'· ,. , . . .· ., . 

1. A .Gentry crane having circulating trolleys, comprising: 

a movable main tower pillar; 

a circulating boom installed on the main tower pillar; 

5 at least one trolley installed to be capable of circulating along the 

circulating boom; 

at least one spreader that can be attached to and detached from the 

lower surface of the trolley, is combined with the trolley when the trolley 

moves, and is separated from the trolley and descends to pick up a container; . 

10 two hoists installed to be capable of moving along the circulating boom, 

each having a hoist motor and a hoist wheel; and 

a hook which is connected to the hoist motor, and is combined with the 

spreader by descending while vertically passing through the trolley and is : 

separated from the spreader by ascending, so that the hook descends with the 

15 spreader combined with the hook in order to pick up a container. 

2. The Gentry crane having circulating trolleys of claim 1, wherein 

at least four protrusions are formed on the lower surface of each of the trolley 

and the hook, wherein trolley holes and hook holes, which are coupled to the 

20 protrusions of the trolley and the protrusions of the hook, respectively, are 

formed on the upper surface of the spreader, and wherein the spreader is 

decoupled from the trolley when the hook is combined with the spreader, and 

the hook is decoupled from the spreader when the spreader is combined with 

the trolley. 

25 

3. The Gentry crane having circulating trolleys of claim 2, wherein 

the hook is connected to a steel wire and the hoist motor within the hoist, such 

that the hook is elevated by adjusting the length of the steel wire by the 

operation of the hoist, and the hoist installed on the boom includes a land-side 

Jo hoist located on the side of the land and a sea-side hoist located on the side 

of the sea. 
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4. The Gentry crane having circulating trolleys of claim 1, wherein 

the trolley is formed separately from the hoist, such that the trolley and the 

hoist can move independently along the boom. 

s~ The Gentry crane having circulating trolleys of claim 1, wherein 

the circulating boom is a vertical circulating boom. 

6. The Gentry crane having circulating trolleys of claim 1, wherein 

the circulating boom is a horizontal circulating boom. 


