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DESCRIPTION

Invention Title: TROLLEY AND OFFSHORE STRUCTURE HAVING THE SAME

Technical Field

The present invention relates to a trolley and an offshore structure having the same.
More specifically, the present invention relates to a trolley freely crossing a coaming member

installed in the hull or a doorsill of an enclosed area, and an offshore structure having the same.

Background Art

In general, offshore structures are constructed or operated in the ocean, and the hull of

offshore structures includes a plurality of decks that form each floor.

On the deck of the hull, various equipment or apparatuses may be installed. In order to
collect fluids such as oil spilled from such equipment or apparatuses, seawater, rainwater or
other contaminants or prevent the fluids from flowing to other equipment or apparatuses,

coaming members of a predetermined height may be installed on the deck.

In addition, a plurality of enclosed areas that are sealed by walls, etc., are formed on the
deck in the hull. Each enclosed area has an entrance with a doorsill for tightly sealing the inside,

and the entrance is opened and closed by a door.

A trolley travelling on the deck to carry objects such as various materials, equipment or

heavy things is provided in the hull, and the objects can be transported to a desired position
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using the trolley.

However, there are numerous coaming members or doorsills of enclosed areas on the

deck in the hull, and thus it was inconvenient for the trolley to travel on the deck.

Fig. 1 and Fig. 2 illustrate the state in which a trolley 1 is operated in the offshore

structure according to prior art.

Referring to Fig. 1, when a worker carries an object using a trolley 1 and encounters a
coaming member 2, according to prior art, an inclined ramp 3 should be additionally installed

in the coaming member 2 so that the trolley 1 could cross the coaming member 2.

Referring to Fig. 2, when a worker carries an object using a trolley 1 into an enclosed
area, an inclined ramp might be installed to a doorsill 5 in the entrance of the enclosed area.
However, in the case of a high doorsill 5, safety accidents might occur when a worker carries a
heavy object and goes up and down the inclined ramp. Thus, at this time, the object was

transported into the enclosed area using pad eyes 4 and lifting hoists (not shown).

In other words, when the doorsill 5 is high, a worker has to exert considerable power
when the trolley 1 loading a heavy object climbs the uphill slope of the inclined ramp installed
in the doorsill 5, and the worker has to exert considerable power when the trolley 1 descends
the downhill slope in order to prevent downward acceleration. Thus, there is a risk of safety
accidents. Accordingly, the heavy object was transported using the pad eyes 4 and lifting hoists

(not shown).
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As shown in Fig. 2, when a worker transports an object into the enclosed area using pad
eyes 4 and lifting hoists (not shown), a pad eye 4 is installed in each upper portion inside and
outside the door of the enclosed area. A lifting hoist (not shown) is installed in each pad eye 4.
A trolley 1 loading an object is located outside the door of the enclosed area and another trolley
1" is located inside the door to face the trolley 1, with the doorsill 5 interposed therebetween.
Then, the object loaded on the trolley 1 is lifted using a lifting hoist (not shown) and moved

over the doorsill 5.

The object lifted by the lifting hoist (not shown) is received by a lifting hoist (not shown)
installed inside the door and loaded on another trolley 1’, and disconnected from the

corresponding lifting hoist (not shown) to be moved into the enclosed area over the doorsill 5.

However, the way of using pad eyes 4 and lifting hoists (not shown) had problems that
it takes too much time to install the pad eyes 4 or connect and disconnect the lifting hoists (not
shown) to and from objects, and that heavy objects are moved while being hung in the air when

passing the doorsill 5, which always causes the risk of accidents.

Disclosure

Technical Problem

The present invention is to provide an offshore structure, and specifically a trolley freely
crossing a coaming member installed in the hull or a doorsill of an enclosed area, and an

offshore structure having the same.

The technical tasks to be achieved in the present invention are not limited to the
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technical tasks mentioned above, and other technical tasks not mentioned will be clearly
understood by those of ordinary skill in the art to which the present invention belongs from the

description below.

Technical Solution

In order to solve the above problems, the present invention provides a trolley comprising
a load plate on which an object is loaded; a front wheel part comprising a front wheel support
shaft-coupled to the front of the lower portion of the load plate, and a pair of wheels provided
at both ends of the front wheel support, respectively, to rotate along the rotational radius of the
shaft and be selectively seated on the ground and driven, while traveling; a rear wheel part
comprising a rear wheel support shaft-coupled to the rear of the lower portion of the load plate,
and a pair of wheels provided at both ends of the rear wheel support, respectively, to rotate
along the rotational radius of the shaft and be selectively seated on the ground and driven, while
traveling; and an actuation member operatively connecting the pair of wheels of the front wheel
part and the pair of wheels of the rear wheel part to be aligned with each other through a gear
coupling structure and adjusting the position of at least one of the pair of wheels of the front

wheel part.

Also, the present invention provides a trolley further comprising a movement auxiliary
member between the load plate and the front wheel part, wherein the movement auxiliary
member comprises a pinion gear provided in the shaft of the front wheel part and operatively
connected with the actuation member; and a rack gear provided in the lower portion of the load
plate and engaged with the pinion gear to move the load plate forward or backward by a certain

distance according to the rotation of the pinion gear, wherein the pinion gear rotates in the
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clockwise or counterclockwise direction according to the operation of the actuation member, to
move the load plate forward by a certain distance when the front wheel part crosses objects,

and move the load plate backward by a certain distance when the rear wheel part crosses objects.

Also, the present invention provides a trolley, wherein the actuation member comprises

an operation part operating in a manual mode with a handle or in an electric mode with a motor.

Also, the present invention provides a trolley, wherein the actuation member comprises
a first gear part provided in the shaft of the rear wheel part; an operation part connected with
the first gear part to rotate the first gear part; a second gear part provided in the shaft of the front
wheel part; and a shaft member transmitting the rotary power of the first gear part to the second

gear part.

Also, the present invention provides a trolley, wherein the first gear part comprises a
first bevel gear provided in the shaft of the rear wheel part; a second bevel gear engaged with
the first bevel gear and connected with the operation part; and a third bevel gear engaged with
the first bevel gear and connected with the shaft member, and wherein the second gear part
comprises a fourth bevel gear provided in the shaft of the front wheel part; and a fifth bevel

gear engaged with the fourth bevel gear and connected with the shaft member.

Also, the present invention provides a trolley, wherein the actuation member comprises
a first worm gear provided in the shaft of the rear wheel part; an operation part connected with
the first worm gear to rotate the first worm gear; a second worm gear provided in the shaft of
the front wheel part; and a shaft member transmitting the rotary power of the first worm gear

to the second worm gear.
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Also, the present invention provides a trolley, wherein the first worm gear comprises a
first worm wheel provided in the shaft of the rear wheel part; and a first worm engaged with
the first worm wheel, and one side of which is connected to the operation part and the other
side of which is connected to the shaft member, and wherein the second worm gear comprises
a second worm wheel provided in the shaft of the front wheel part; and a second worm

connected to the shaft member and engaged with the second worm wheel.

Also, the present invention provides a trolley further comprising a steering member
connecting between the front wheel part and the rear wheel part through a linkage structure to
change the traveling direction of the front wheel part and rear wheel part by operation of a

handle.

Also, the present invention provides a trolley, wherein the steering member comprises
a steering handle provided in the rear of the load plate; a rear wheel linking part coupled to the
lower portion of the load plate and connected with the shaft of the rear wheel part; a front wheel
linking part coupled to the lower portion of the load plate and connected with the shaft of the
front wheel part; and a steering linking part connecting the steering handle, rear wheel linking
part and front wheel linking part, and operating the rear wheel linking part and front wheel
linking part by operation of the steering handle to change the traveling direction of the front

wheel part and rear wheel part.

Also, the present invention provides a trolley, wherein the steering linking part
comprises a first steering frame formed integrally with the steering handle and connected with

the rear wheel linking part; a second steering frame connected with the front wheel linking part;
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and a steering link connected between the first steering frame and the second steering frame,
wherein a hub is provided in the shaft of the rear wheel part and the shaft of the front wheel
part to connect each of the corresponding rear wheel linking part and front wheel linking part,
wherein in the hub, the shaft of the rear wheel part or front wheel part is penetrated, and the

rear wheel linking part or front wheel linking part corresponding to the outer surface is coupled.

Also, the present invention provides a trolley further comprising a first wheel drive
means provided in the front wheel support to rotate at least one of the pair of wheels of the front
wheel part; and a second wheel drive means provided in the rear wheel support to rotate at least

one of the pair of wheels of the rear wheel part.

In order to solve the above problems, another aspect of the present invention provides
an offshore structure comprising a deck on which an object is transported and installed; at least
one coaming member fixedly installed on the deck to inhibit the dispersion of fluids; and a
trolley passing the at least one coaming member without using inclined ramps and transporting

the object to one region of the deck.

Also, in order to solve the above problems, yet another aspect of the present invention
provides an offshore structure comprising an enclosed area having a door for sealing the inside
and a doorsill of a predetermined height and selectively setting a positive or negative pressure
thereinside; and a trolley passing the doorsill without using inclined ramps, and transporting

the object to one region in the enclosed area.

Advantageous Effects

The trolley according to an embodiment of the present invention operatively connects a
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front wheel part and a rear wheel part by simple operation, such that the rear wheel part can
smoothly cross obstacles after the front wheel part crosses obstacles, thereby carrying an object

while easily crossing obstacles such as coaming members or doorsills in the hull, without being

disturbed.

Also, the offshore structure according to an embodiment of the present invention has,
in the hull, a trolley capable of smoothly crossing a coaming member fixedly installed on the
deck or a doorsill in an entrance of an enclosed area without installing an inclined ramp or

lifting hoist, thereby safely carrying an object to a destination in the hull.

Also, thanks to the trolley capable of easily crossing obstacles such as coaming members
or doorsills, a coaming member may be installed on the deck in a fixed manner, thereby
effectively inhibiting the dispersion of fluids, and a doorsill in an entrance of an enclosed area

may be kept, thereby easily controlling a positive or negative pressure in the enclosed area.

The effects obtainable in the present invention are not limited to the above-mentioned
effects, and other effects not mentioned may be clearly understood by those of ordinary skill in

the art to which the present invention pertains from the following description.

Description of Drawings

Fig. 1 and Fig. 2 illustrate the state in which a trolley is operated in an offshore structure
according to prior art;

Fig. 3 illustrates an offshore structure according to an embodiment of the present
invention;

Fig. 4 illustrates an enclosed area in the offshore structure according to an embodiment
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of the present invention;

Fig. 5 illustrates a trolley crossing a doorsill of the enclosed area according to an
embodiment of the present invention;

Fig. 6 and Fig. 7 illustrate a trolley applied to the offshore structure according to an
embodiment of the present invention;

Fig. 8 illustrates the operating structure of an actuation member in the trolley according
to an embodiment of the present invention;

Fig. 9 illustrates another example of the actuation member according to an embodiment
of the present invention;

Fig. 10 illustrates the configuration of a shaft member in the trolley according to an
embodiment of the present invention;

Fig. 11 illustrates another example of the shaft member;

Fig. 12 illustrates the configuration and operation of a movement auxiliary member in
the trolley according to an embodiment of the present invention;

Fig. 13 and Fig. 14 illustrate the operation state in which the trolley crosses an obstacle
according to an embodiment of the present invention;

Fig. 15 and Fig. 16 illustrate another example of a trolley according to an embodiment
of the present invention;

Fig. 17 is a side view illustrating the electric trolley shown in Fig. 15 and Fig. 16;

Fig. 18 is a plan view illustrating a direction change structure in the trolley according to
an embodiment of the present invention;

Fig. 19 illustrates the state in which the traveling direction of the trolley shown in Fig.
18 is changed; and

Fig. 20 illustrates another example of the direction change structure in the trolley

according to an embodiment of the present invention.
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Best Mode

Hereinafter, preferred embodiments according to the present invention will be described

in detail with reference to the accompanying drawings.

The detailed description set forth below in conjunction with the accompanying drawings
is intended to describe exemplary embodiments of the present invention and is not intended to

represent the only embodiments in which the present invention may be carried out.

In order to clearly explain the present invention in the drawings, portions that are not
related to the present invention are omitted, and like reference numerals are used to refer to like

elements throughout the specification.

In an embodiment of the present invention, expressions such as “or” and “at least one”

may indicate one of the words listed together, or a combination of two or more.

Fig. 3 illustrates an offshore structure 100 according to an embodiment of the present

nvention.

The offshore structure 1000 described herein may be implemented as a ship transporting
goods or passengers to a destination on the sea, and may be implemented as a structure

constructed on the sea to develop marine resources such as crude oil or natural gas.

When the offshore structure 1000 is implemented as a ship, it may be, for example,
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passenger ships, cargo ships or LNG carriers. When the offshore structure 1000 is implemented
as a structure constructed on the sea, it may be, for example, floating, storage and regasification

units (FSRU), floating, production, storage and offloading (FPSO) or floating LNG (FLNG).

Referring to Fig. 3, the offshore structure 1000 according to an embodiment of the

present invention may comprise a deck 10, a coaming member 20 and a trolley 100.

The deck 10 may constitute each floor in the hull of the offshore structure 1000. On the
deck 10, a moving path allowing persons or transport means such as the trolley 100 to travel

may be formed.

In addition, on the deck 10, at least one coaming member 20 for inhibiting the dispersion

of fluids may be installed.

Specifically, various equipment or apparatuses may be installed on the deck 10 of the
hull. In order to collect fluids such as oil spilled from such equipment or apparatuses, seawater,
rainwater or other contaminants or prevent the fluids from flowing to other equipment or

apparatuses, coaming members 20 of a predetermined height may be installed on the deck 10.

Such coaming members 20 are fixedly installed on the deck 10 of the hull. Thus, when
carrying a heavy object using a trolley on the deck, conventionally, inclined ramps had to be

additionally installed so that the trolley crosses the coaming members.

In addition, conventionally, coaming members were detachably formed and installed on

the deck according to need. However, such detachable coaming members had degraded sealing
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performance due to crack formation, and thus had a disadvantage of fluid leakage.

Accordingly, preferably, coaming members 20 are applied to the deck 10 of the hull in
a fixed manner. To this end, the present embodiment comprises a trolley 100 capable of easily
crossing the coaming members 20 without installing inclined ramps, thereby freely installing

fixed-type coaming members 20 on the deck 10.

The trolley 100 of the present embodiment may load an object on a load plate 110 and
travel along a moving path on the deck 10. The trolley may operatively connect a front wheel
part 120 provided in the front of the load plate 110 and a rear wheel part 130 provided in the
rear thereof using an actuation member 200 during traveling, allowing a pair of wheels provided
in each of the front wheel part 120 and rear wheel part 130 to be lifted off the ground by turns,

thereby freely crossing the coaming member 20 on the deck 10 of the hull.

Fig. 4 illustrates an enclosed area 30 in the offshore structure 1000 according to an
embodiment of the present invention, and Fig. 5 illustrates a trolley 100 crossing a doorsill 40

of the enclosed area 30 according to an embodiment of the present invention.

Referring to Fig. 4 and Fig. 5, the enclosed area 30 may be provided in the hull of the

offshore structure 1000.

The enclosed area 30, an area requiring sealing in the hull, has a door (not shown) for

sealing the inside and a doorsill 40 of a predetermined height, and may be configured to

selectively set a positive or negative pressure thereinside.
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Specifically, the enclosed area 30 may be a space sealed by walls, etc., on the deck 10
of the hull, have an entrance with a doorsill 40 for tightly sealing the inside, and be configured

to open and close the entrance by a door (not shown).

Here, the doorsill 40 formed at the lower portion of the entrance may be removed to
move the trolley 100 into the enclosed area 30. When the doorsill 40 is removed, however, the
sealing performance is degraded, and accordingly, it is difficult to control a positive or negative

pressure in the enclosed area 30.

As an example, a dangerous area such as a battery room in the enclosed area 30 of the
hull should be maintained at a negative pressure (a pressure lower than atmospheric pressure),
and all the rest of the enclosed area 30 should be maintained at a positive pressure (a pressure
higher than atmospheric pressure). When a doorsill 40 is not provided in the enclosed area 30,
the entrance can hardly be tightly closed by a door (not shown). Thus, it is difficult to control

a positive or negative pressure in the enclosed area 30.

Accordingly, preferably, the doorsill 40 is provided in all the enclosed areas 30 in the

hull of the offshore structure 1000.

In addition, in carrying an object into the enclosed area 30, conventionally, inclined
ramps were installed to cross a doorsill of the enclosed area using a trolley. However, when a
worker carries a heavy object and crosses the inclined ramps, the worker’s safety might be in
danger. Thus, in such case, the object was transported into the enclosed area using pad eyes

and lifting hoists (not shown), instead of a trolley.
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However, as to the way of using pad eyes and lifting hoists, it takes too much time to
install the pad eyes or connect and disconnect the lifting hoists to and from the object, and there
is the risk of accidents because heavy objects are moved while being hung in the air when

passing the doorsill.

Accordingly, the present embodiment uses a trolley 100 capable of safely crossing the
doorsill 40 of the enclosed area 30 while carrying an object and traveling, thereby not requiring
installation of inclined ramps or lifting hoists and significantly reducing the occurrence of

worker’s safety accidents.

Referring to Fig. 5, in carrying an object into the enclosed area 30, the trolley 100
according to the present embodiment may operatively connect a front wheel part 120 provided
in the front of the load plate 110 and a rear wheel part 130 provided in the rear thereof using an
actuation member 200 during traveling, while loading the object on a load plate 110, allowing
a pair of wheels provided in each of the front wheel part 120 and rear wheel part 130 to be lifted

off the ground by turns, thereby smoothly crossing the doorsill 40 of the enclosed area 30.

The trolley 100 of the present embodiment may freely cross obstacles such as coaming
members 20 or doorsills 40 on the deck 10 of the hull, thereby reducing the time incurred to
transport an object and also ensuring worker’s safety. Further, the trolley may easily take a
lifting means such as an elevator when transporting an object to the deck 10 on another floor,

thereby safely carrying the object to a destination.

Fig. 6 and Fig. 7 illustrate a trolley 100 applied to the offshore structure 1000 according

to an embodiment of the present invention, and Fig. 8 illustrates the operating structure of an
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actuation member 200 in the trolley 100 according to an embodiment of the present invention.

Referring to Fig. 6 to Fig. §, the trolley 100 according to the present embodiment may
comprise a load plate 110, a front wheel part 120, a rear wheel part 130 and an actuation member

200.

The load plate 110 is a plate having a flat body shape for carrying an object, and an

object may be loaded thereon.

In addition, a fixed frame 111 in which the front wheel part 120 and rear wheel part 130

described below are installed may be provided in the lower portion of the load plate 110.

In addition, a handle bar 112 protruding upwardly may be provided in the rear of the
load plate 110 for a worker to hold, and a worker may hold the handle bar 112 and move the

trolley 100.

The front wheel part 120 may be shaft-coupled to the front of the lower portion of the

load plate 110 and be rollable on the ground while supporting the load plate 110.

The front wheel part 120 has a pair of wheels 121, 122 which are disposed at both sides
of the front of the lower portion of the load plate 110 and operated to rotate about a shaft and
be lifted off the ground by turns, and thus may be configured to cross obstacles such as coaming

members 20 or doorsills 40 protruding from the ground of the deck 10.

Specifically, a second rotating shaft 240 may be provided at the front side of the lower
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portion of the load plate 110. The front wheel part 120 may be coupled to each of both ends of
the second rotating shaft 240 and disposed at both sides of the front of the lower portion of the

load plate 110.

In addition, each front wheel part 120 may comprise a front wheel support 123 bent at
a predetermined angle and having a center fixed to the second rotating shaft 240, and a first
wheel 121 and a second wheel 122 provided at both ends of the front wheel support 123,

respectively.

Here, the front wheel support 123 may be formed in a“ 71" shape in which the center

thereof is bent, and the bent center may be fixed to the second rotating shaft 240.

The first wheel 121 may be provided in the front end of the front wheel support 123,

and the second wheel 122 may be provided in the rear end thereof.

The front wheel part 120 having such configuration may, alternatively, lift the first
wheel 121 of the front wheel support 123 and support the second wheel 122 on the ground, or
lift the second wheel 122 and support the first wheel 121 on the ground, by rotating the second

rotating shaft 240 in the clockwise or counterclockwise direction.

The rear wheel part 130 may be shaft-coupled to the rear of the lower portion of the load
plate 110 and be rollable on the ground while supporting the load plate 110 together with the

front wheel part 120.

The rear wheel part 130 may have the same structure as the front wheel part 120, and
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may be configured to cross obstacles using a pair of wheels 131, 132 operated to be lifted off

the ground by turns.

Specifically, a first rotating shaft 210 may be provided at the rear side of the lower
portion of the load plate 110. The rear wheel part 130 may be coupled to each of both ends of
the first rotating shaft 210 and disposed at both sides of the rear of the lower portion of the load

plate 110.

In addition, each rear wheel part 130 may comprise a rear wheel support 133 bent at a
predetermined angle and having a center fixed to the first rotating shaft 210, and a third wheel

131 and a fourth wheel 132 provided at both ends of the rear wheel support 133, respectively.

Here, the rear wheel support 133 may be formed in the same shape as the front wheel
support 123. The third wheel 131 may be provided in the front end of the rear wheel support

133, and the fourth wheel 132 may be provided in the rear end thereof.

The rear wheel part 130 may also, alternatively, lift the third wheel 131 of the rear wheel
support 133 and support the fourth wheel 132 on the ground, or lift the fourth wheel 132 and

support the fourth wheel 131 on the ground, by rotating the first rotating shaft 210.

As an example, the front wheel support 123 and rear wheel support 133 described above
in the present embodiment may be formed to have an angle of about 75° to 90°, and may be
inclined at an angle of about 15° to 20° with respect to the rotating shaft while supporting a pair
of wheels. Thereby, a pair of wheels may easily rotate along the rotational radius of the rotating

shaft when the rotating shaft rotates.
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The trolley 100 of the present embodiment having the front wheel part 120 and rear
wheel part 130 may travel, at normal time, by which the second wheel 122 of the front wheel
part 120 and the third wheel 131 of the rear wheel part 130 are supported on the ground. When
crossing obstacles, the trolley may cross the obstacles by rotating the second rotating shaft 240
and first rotating shaft 210 through an actuation member 200 to be described below, such that
the second wheel 122 of the front wheel part 120 is switched to the first wheel 121, and at the
same time, the third wheel 131 of the rear wheel part 130 is switched to the fourth wheel 132.

Detailed description thereon will be described below.

The actuation member 200 links the front wheel part 120 and rear wheel part 130
through a gear coupling structure and operatively connects the front wheel part 120 and rear

wheel part 130 to cross obstacles.

Specifically, referring to Fig. 7 and Fig. 8, the actuation member 200 may comprise a
first rotating shaft 210 connected with the rear wheel part 130, a first gear part 220 provided in
the first rotating shaft 210, an operation part 230 for rotating the first gear part 220, a second
rotating shaft 240 connected with the front wheel part 120, a second gear part 250 provided in
the second rotating shaft 240, and a shaft member 260 transmitting the rotary power of the first

gear part 220 to the second gear part 250.

Here, the front wheel part 120 may be coupled to each of both ends of the second

rotating shaft 240, and the rear wheel part 130 may be coupled to each of both ends of the first

rotating shaft 210, as described above.
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In addition, the first gear part 220 may comprise a first bevel gear 221 provided on the
first rotating shaft 210, a second bevel gear 222 engaged with the first bevel gear 221 and
connected with the operation part 230, and a third bevel gear 223 engaged with the first bevel

gear 221 and connected with the shaft member 260.

In addition, the operation part 230 may comprise a control bar 231 connected with the

second bevel gear 222 and a handle 232 provided at the end of the control bar 231.

As an example, as shown in Fig. 7, a gear box G may be connected to the control bar

231, and a round-shaped handle 232 may be connected to the upper portion of the gear box G.

Here, the handle 232 and control bar 231 may be connected to each other by a gear
coupling structure in the gear box G. Accordingly, when turning the handle 232, rotary power

is transmitted to the control bar 231 through the gear box G, to actuate the first gear part 220.

In addition, the gear box G is disposed at the side of the handle 232 in the upper portion
of the load plate 110. Thus, a worker may control the handle bar 112 in the upper portion of

the gear box G as well as the handle 232.

As another example, as shown in Fig. 8, a joint member 233 that is foldable, such as a
double universal joint, may be provided on the control bar 231, and the control bar 231 may be
folded by the joint member. The folded control bar 231 may be disposed at the side of the
handle bar 112 in the upper portion of the load plate 110, and thus a worker may control the

handle 232 provided at the end of the control bar 231 as well as the handle bar 112.

19



10

15

20

25

The second gear part 250 may comprise a fourth bevel gear 251 provided on the second
rotating shaft 240 and a fifth bevel gear 252 engaged with the fourth bevel gear 251 and

connected with the shaft member 260.

The shaft member 260 is configured to transmit the rotary power of the first gear part
220 to the second gear part 250, one end of which may be connected to the third bevel gear 223

and the other end of which may be connected to the fifth bevel gear 252.

By this configuration, during a process of operating the front wheel part 120 and rear
wheel part 130 by the actuation member 200, when a worker controls the handle 232 to rotate
the control bar 231, the second bevel gear 222 connected with the control bar 231 rotates the
first bevel gear 221, thereby rotating the first rotating shaft 210. Accordingly, the third wheel
131 or fourth wheel 132 of the rear wheel part 130 may be switched to be supported on the

ground, through the first rotating shaft 210.

Simultaneously, the first bevel gear 221 on the first rotating shaft 210 rotates the third
bevel gear 223, thereby rotating the shaft member 260. Thereby, the fifth bevel gear 252
connected with the shaft member 260 rotates the fourth bevel gear 251 on the second rotating
shaft 240. Accordingly, the second rotating shaft 240 rotates to switch the first wheel 121 or

second wheel 122 of the front wheel part 120 to be supported on the ground.

Here, an irreversible locking device 140 is installed in the second bevel gear 222, such
that the second bevel gear 222 rotates only when the control bar 231 rotates by the handle 232,
to rotate the first, third, fifth and fourth bevel gears 221, 223, 251, 252, thereby rotating the first

and second rotating shafts 210, 240. When the control bar 231 does not rotate, the first and
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second rotating shafts 210, 240 do not rotate.

In addition, the gear coupling structure described above rotates the second rotating shaft
240 and first rotating shaft 210 in opposite directions through the plurality of bevel gears 221,
222, 223, 251, 252. Thus, the front wheel part 120 and rear wheel part 130 may rotate in

opposite directions.

Fig. 9 illustrates another example of the actuation member 400 according to an

embodiment of the present invention.

Referring to Fig. 9, the front wheel part 120 and rear wheel part 130 of the trolley may
be operatively connected to each other by the actuation member 400 formed of a gear coupling

structure using a worm gear.

Specifically, the actuation member 400 of the present embodiment may comprise a first
rotating shaft 210 connected with the rear wheel part 130, a first worm gear 420 provided in the
first rotating shaft 210, an operation part 230 for rotating the first worm gear 420, a second
rotating shaft 240 connected with the front wheel part 120, a second worm gear 450 provided
in the second rotating shaft 240, and a shaft member 260 transmitting the rotary power of the

first worm gear 420 to the second worm gear 450.

The rear wheel part 130 may be coupled to each of both ends of the first rotating shaft

210, and the front wheel part 120 may be coupled to each of both ends of the second rotating

shaft 240.
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The first worm gear 420 may comprise a first worm wheel 421 provided on the first
rotating shaft 210, and a first worn 422 engaged with the first worm wheel 421, and one side of
which is connected to the operation part 230 and the other side of which is connected to the

shaft member 260.

The operation part 230 may comprise a control bar 231 connected with the first worm

422, and a handle 232 provided at the end of the control bar 231.

The second worm gear 450 may comprise a second worm wheel 451 provided on the
second rotating shaft 240, and a second worm 452 connected to the shaft member 260 and

engaged with the second worm wheel 451.

Here, the screw formed on the second worm 452 may be formed in the opposite direction

to the screw formed on the first worm 422.

The shaft member 260 for transmitting the rotary power of the first worm gear 420 to
the second worm gear 450 is connected between the first worm 422 and the second worm 452,
and transmits the rotary power of the first worm 422 to the second worm 452 when the first

worm 422 rotates by the operation part 230.

By this configuration, during a process of operating the front wheel part 120 and rear
wheel part 130 by the actuation member 400, when a worker operates the handle 232 to rotate
the control bar 231, the first worm 422 connected with the control bar 231 rotates the first worm
wheel 421, thereby rotating the first rotating shaft 210. Accordingly, the third wheel 131 or

fourth wheel 132 of the rear wheel part 130 may be switched to be supported on the ground or
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lifted off the ground through the first rotating shaft 210.

Simultaneously, as the first worm 422 rotates, the shaft member 260 connected to the
first worm 422 rotates, enabling the second worm 452 connected to the shaft member 260 to
rotate the second worm wheel 451. Accordingly, the second rotating shaft 240 rotates to switch
the first wheel 121 or second wheel 122 of the front wheel part 120 to be supported on the

ground or lifted off the ground.

Here, an irreversible locking device 140 is installed in the control bar 231 connected
with the first worm 422, such that the first worm gear 420 rotates only when the control bar 231
rotates by the handle 232, to rotate the second worm gear 450, thereby rotating the first and
second rotating shafts 210, 240. When the control bar 231 does not rotate, the first and second

rotating shafts 210, 240 do not rotate.

According to the gear coupling structure described above, the screw formed on the first
worm 422 and the screw formed on the second worm 452 are formed in opposite directions.
Thus, when the first worm wheel 421 rotates in the counterclockwise direction through the first
worm 422 by operating the handle 232 of the operation part 230, the second worm 452 may
rotate the second worm wheel 451 in the clockwise direction. Accordingly, the rear wheel part
130 connected with the first worm wheel 421 through the first rotating shaft 210 may rotate in
the counterclockwise direction, and the front wheel part 120 connected with the second worm

wheel 451 through the second rotating shaft 240 may rotate in the clockwise direction.

In addition, when the first worm wheel 421 rotates in the clockwise direction through

the first worm 422 by operating the handle 232 of the operation part 230 in the opposite
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direction, the second worm 452 rotates the second worm wheel 451 in the counterclockwise
direction. Accordingly, the rear wheel part 130 may rotate in the clockwise direction, and the

front wheel part 120 may rotate in the counterclockwise direction.

Fig. 10 illustrates the configuration of a shaft member 260 in the trolley 100 according
to an embodiment of the present invention. The shaft member 260 connected between the
second rotating shaft 240 of the front wheel part 120 and the first rotating wheel 210 of the rear
wheel part 130 may be expandable or contractible as the front wheel part 120 and rear wheel
part 130 are operated to be moved away from or close to each other in the load plate 110, while

rotating in opposite directions.

Specifically, referring to Fig. 10, as an example, the shaft member may be configured
such that a pair of first and second shafts 261, 262 are telescopically coupled to each other.

Accordingly, the shaft member 260 may be expandable.

Fig. 11 illustrates another example of the shaft member. The shaft member 260 may be

expandable or contractible with a slip joint structure.

The trolley 100 according to the present embodiment may further comprise a movement
auxiliary member 300 for assisting the obstacle crossing operation of the front wheel part 120
and rear wheel part 130 by being operatively connected with the actuation member 200
operating the front wheel part 120 and rear wheel part 130 to move the load plate 110 forward

or backward by a certain distance.

Fig. 12 illustrates the configuration and operation of a movement auxiliary member 300
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in the trolley 100 according to an embodiment of the present invention.

Referring to Fig. 12, the movement auxiliary member 300 may comprise a rack gear
310 provided in the front of the lower portion of the load plate 110, and a pinion gear 320

provided in the second rotating shaft 240 and engaged with the rack gear 310.

Specifically, when the second rotating shaft 240 of the front wheel part 120 rotates in
the clockwise direction by the actuation member 200, the pinion gear 320 on the second rotating
shaft 240 rotates in the clockwise direction. Thereby, the movement auxiliary member 300 may
move the load plate 110 forward by a certain distance through the rack gear 310 engaged

therewith.

In addition, when the second rotating shaft 240 of the front wheel part 120 rotates in the
counterclockwise direction by the actuation member 200, the pinion gear 320 on the second
rotating shaft 240 rotates in the counterclockwise direction. Thereby, the movement auxiliary
member 300 may move the load plate 110 backward by a certain distance through the rack gear

310 engaged therewith.

The movement auxiliary member 300 moves the load plate 110 forward when the
forward wheel part 120 crosses obstacles, which causes a greater moment on the front wheel
part 120 than on the rear wheel part 130, thereby allowing the front wheel part 120 to smoothly

cross obstacles.

In addition, the movement auxiliary member 300 moves the load plate 110 backward

when the rear wheel part 130 crosses obstacles after the forward wheel part 120 crosses
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obstacles, which causes a greater moment on the rear wheel part 130 than on the front wheel

part 120, thereby allowing the rear wheel part 130 to smoothly cross obstacles.

The embodiment above describes an example in which the movement auxiliary member
300 is provided at the side of the front wheel part 120 in the load plate 110, but the movement

auxiliary member 300 may be provided at the side of the rear wheel part 130.

Fig. 13 and Fig. 14 illustrate the operation state in which the trolley 100 crosses an

obstacle according to an embodiment of the present invention.

As an example, the trolley 100 of the present embodiment may carry objects such as
materials or equipment while traveling on the deck 10 in the hull of the offshore structure 1000,
and smoothly cross obstacles such as coaming members 20 or doorsills 40 in the hull by simple

operation without being disturbed, thereby carrying objects more safely.

Referring to Fig. 13, the trolley 100 according to the present embodiment may travel, at
normal time, by which the first wheel 121 of the front wheel part 120 and the fourth wheel 132
of the rear wheel part 130 are lifted off the ground, and the second wheel 122 of the front wheel

part 120 and the third wheel 131 of the rear wheel part 130 are supported on the ground.

In addition, when a worker encounters an obstacle such as a coaming member 20 or
doorsill 40 in front of the ground supported second wheel 122 of the front wheel part 120, while
moving the trolley 100, he controls the operation part 230 to operate the actuation member 200
(see Fig. 8), such that the second rotating shaft 240 rotates in the clockwise direction through

the second gear part 250 (see Fig. 8) at the side of the front wheel part 120, and accordingly the
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first wheel 121 and second wheel 122 of the front wheel part 120 may rotate in the clockwise

direction along the rotational radius of the second rotating shaft 240.

During this process, the first wheel 121 may cross the obstacle on the ground and be
supported on the ground, and the second wheel 122 positioned in the rear of the first wheel 121

may be lifted from the ground.

Simultaneously, the first gear part 220 (see Fig. 8) connected with the second gear part
250 (see Fig. 8) rotates the first rotating shaft 210 at the side of the rear wheel part 130.
Accordingly, the third wheel 131 and fourth wheel 132 of the rear wheel part 130 may rotate in

the counterclockwise direction along the rotational radius of the first rotating shaft 210.

In addition, referring to Fig. 14, when the front wheel part 120 crosses an obstacle and
then the rear wheel part 130 crosses the obstacle, the worker controls the operation part 230 to
operate the actuation member 200 (see Fig. 8), such that the first rotating shaft 210 rotates in
the clockwise direction through the first gear part 220 (see Fig. 8). Accordingly, the third wheel
131 and fourth wheel 132 of the rear wheel part 130 may rotate in the clockwise direction along

the rotational radius of the first rotating shaft 210.

During this process, the third wheel 131 may cross the obstacle on the ground and be
supported on the ground, and the fourth wheel 132 positioned in the rear of the third wheel 131

may be lifted from the ground.

Simultaneously, the second gear part 250 (see Fig. 8) operatively connected with the

first gear part 220 (see Fig. 8) rotates the second rotating shaft 240 at the side of the front wheel
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part 120. Accordingly, the first wheel 121 and second wheel 122 of the front wheel part 120
may rotate in the counterclockwise direction along the rotational radius of the second rotating

shaft 240.

Fig. 15 and Fig. 16 illustrate another example of a trolley 100" according to an

embodiment of the present invention.

Referring to Fig. 15 and Fig. 16, the trolley 100’ according to the present embodiment
may operate in an electric mode, such that an operation part 230" provided in an actuation

member 200, 400 uses a motor to operate the actuation member 200, 400.

Specifically, as shown in Fig. 15, the operation part 230" of the present embodiment
may comprise a drive motor 231" connected with a second bevel gear 222 of a first gear part
220 and a button (not shown) for actuating the drive motor 231’. The drive motor 231" may

include a step motor capable of controlling the rotational direction and rpm of a shaft, etc.

Accordingly, in the present embodiment, a worker may rotate the shaft of the drive
motor 231" in the clockwise or counterclockwise direction by pressing the button (not shown),
without having to operate a handle manually. Thereby, the first gear part 220 and second gear

part 250 are operatively connected to operate the front wheel part 120 and rear wheel part 130.

As shown in Fig. 16, as another example, the operation part 230" may comprise a drive

motor 231’ connected with a first worm 422 of a first worm gear 420 and a button (not shown)

for actuating the drive motor 231".
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A worker may rotate the shaft of the drive motor 231" in the clockwise or
counterclockwise direction by pressing the button (not shown). Thereby, the first worm gear
420 and second worm gear 450 are operatively connected to operate the front wheel part 120

and rear wheel part 130.

Fig. 17 is a side view illustrating the electric trolley 100’ shown in Fig. 15 and Fig. 16.
Referring to Fig. 17, the operation part 230" may comprise a control box 232’ having a button

(not shown) for actuating a drive motor 231"

Accordingly, in the present embodiment, a worker may rotate the shaft of the drive
motor 231" in the clockwise or counterclockwise direction by pressing the button provided in
the control box 232', without having to operate a handle manually. Thereby, the first gear part
220 and second gear part 250 shown in Fig. 15 are operatively connected, or the first worm gear
420 and second worm gear 450 shown in Fig. 16 are operatively connected, to operate the front

wheel part 120 and rear wheel part 130.

The trolley 100" having the configuration described above operates the front wheel part
120 and rear wheel part 130 by the drive motor 231’. Thus, the trolley 100" may more easily
operate the front wheel part 120 and rear wheel part 130 than a trolley operated manually, to

cross objects, when loading and carrying a heavy object.

In addition, referring to Fig. 17, the front wheel part 120 and rear wheel part 130 may

have wheel drive means 510, 520, respectively, for rotating the wheels electrically.

The wheel drive means 510, 520 may be provided in the front wheel support 123 of the
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front wheel part 120 and in the rear wheel support 133 of the rear wheel part 130, respectively.
As an example, a first wheel drive means 510 may be provided in the front wheel support 123
to rotate the first wheel 121, and a second wheel drive means 520 may be provided in the rear

wheel support 133 to rotate the third wheel 131.

In this case, as shown in Fig. 17, when the second wheel 122 of the front wheel part 120
and the third wheel 131 of the rear wheel part 130 are supported on the ground, the trolley 100
may be moved by rotating the third wheel 131 using the second wheel drive means 520 provided

in the rear wheel support 133.

When the wheels of the front wheel part 120 and the rear wheel part 130 are switched
by the actuation member 200, such that the first wheel 121 of the front wheel part 120 and the
fourth wheel 132 of the rear wheel part 130 are supported on the ground, the trolley 100 may
be moved by rotating the first wheel 121 using the first wheel drive means 510 provided in the

front wheel support 123.

The embodiment above describes that the wheel drive means 510, 520 are provided to
operate the first wheel 121 of the front wheel part 120 and the third wheel 131 of the rear wheel
part 130; however, the prevent invention is not necessarily limited to the present embodiment.
The wheel drive means 510, 520 may be provided to operate the second wheel 122 of the front
wheel part 120 and the fourth wheel 132 of the rear wheel part 130, or the wheel drive means

510, 520 may be provided to operate all of the first to fourth wheels 121, 122, 131, 132.

As an example, the first wheel drive means 510 may comprise a first electric motor 511

provided in the front wheel support 123, a first auxiliary bevel gear 512 shaft-coupled to the
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first electric motor 511, and a second auxiliary bevel gear 513 shaft-coupled to at least one of

the first wheel 121 and second wheel 122 and engaged with the first auxiliary bevel gear 512.

The second wheel drive means 520 may comprise a second electric motor 521 provided
in the rear wheel support 133, a third auxiliary bevel gear 522 shaft-coupled to the second
electric motor 521, and a fourth auxiliary bevel gear 523 shaft-coupled to at least one of the

third wheel 131 and fourth wheel 132 and engaged with the third auxiliary bevel gear 522.

In the present embodiment, the trolley 100" may be moved by the power of the electric
motors generated by rotating the wheels of the front wheel part 120 and rear wheel part 130
using the first and second wheel drive means 510, 520 which include electric motors and

auxiliary bevel gears.

Fig. 18 is a plan view illustrating a direction change structure in the trolley 100
according to an embodiment of the present invention, and Fig. 19 illustrates the state in which

the traveling direction of the trolley 100 shown in Fig. 18 is changed.

Referring to Fig. 18 and Fig. 19, the trolley 100 of the present embodiment may
comprise a steering member 600 capable of changing the traveling direction of the trolley

through a linkage structure.

As an example, the steering member 600 connects the front wheel part 120 and rear

wheel part 130 through a linkage structure, and may change the traveling direction of the front

wheel part 120 and rear wheel part 130 by operation of a steering handle 610.
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Specifically, the steering member 600 may comprise a steering handle 610 provided in
the rear of the load plate 110, a rear wheel linking part 620 coupled to the lower portion of the
load plate 110 and connected with both sides of the first rotating shaft 210, a front wheel linking
part 630 coupled to the lower portion of the load plate 110 and connected with both sides of the
second rotating shaft 240, and a steering linking part 640 connecting the steering handle 610,
rear wheel linking part 620 and front wheel linking part 630 and operating the rear wheel linking
part 620 and front wheel linking part 630 by operation of the steering handle 610 to change the

traveling direction of the front wheel part 120 and rear wheel part 130.

The steering linking part 640 may comprise a first steering frame 641 formed integrally
with the steering handle 610 and connected with the rear wheel linking part 620, a second
steering frame 642 connected with the front wheel linking part 630, and a steering link 643

connected between the first steering frame 641 and the second steering frame 642.

Specifically, the steering handle 610 protrudes upwardly in the rear of the load plate

110, and may allow a worker to hold the steering handle 610 to move the trolley 100.

In the present embodiment, universal joints 211, 241 may be provided on the left and
right sides of the first rotating shaft 210 and second rotating shaft 240, enabling to change the
direction of the front wheel part 120 provided at both sides of the first rotating shaft 210 and

the rear wheel part 130 provided at both sides of the second rotating shaft 240.

The rear wheel linking part 620 may be connected with both sides of the first rotating
shaft 210 provided with the rear wheel parts 130, and the front wheel linking part 630 may be

connected with both sides of the second rotating shaft 240 provided with the front wheel parts
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120.

A hub 650 may be provided in each of the connection sites between the first rotating
shaft 210 and the rear wheel linking part 620 and the connection sites between the second

rotating shaft 240 and the front wheel linking part 630.

As an example, the ends of the first rotating shaft 210 provided with the rear wheel parts
130 are arranged to penetrate the hub 650, and the rear wheel linking part 620 is coupled to the
outer surface of the hub 650. Thereby, the ends of the first rotating shaft 210 provided with the
rear wheel parts 130 may be connected with the rear wheel linking part 620. In the similar
way, the second rotating shaft 240 may be connected with the front wheel linking part 630 via

the hub 650.

The rear wheel linking part 620 may comprise a first link 621 connected between one
side of the first rotating shaft 210 and the first steering frame 641, and a second link 622

connected between the other side of the first rotating shaft 210 and the first steering frame 641.

The front wheel linking part 630 may comprise a third link 631 connected between one
side of the second rotating shaft 240 and the second steering frame 642, and a fourth link 632
connected between the other side of the second rotating shaft 240 and the second steering frame

642.

Here, the first steering frame 641 to which the first and second links 621, 622 are
connected is disposed in the rear of the lower portion of the load plate 110, and the second

steering frame 642 to which the third and fourth links 631, 632 are connected is disposed in the
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front of the lower portion of the load plate 110. The first steering frame 641 may be connected

with the second steering frame 642 via the steering link 643.

The front end of the first steering frame 641 and the rear end of the second steering

frame 642 may be rotatably shaft-fixed to the lower portion of the load plate 110.

Referring to Fig. 19, as an example, when a worker turns the steering handle 610 to the
right while holding the steering handle 610 and driving the trolley 100, the rear end of the first
steering frame 641 coupled to the steering handle 610 is turned to the right, and accordingly the
front end of the first steering frame 641 is turned to the left. Thereby, the first and second links
621, 622 may be operated, and the first and second links 621, 622 may change the traveling

direction of a pair of rear wheel parts 130 connected via the hub 650 to the left.

Simultaneously, the steering link 643 connected to the first steering frame 641 turns the
rear end of the second steering frame 642 to the left. Thereby, the third and fourth links 631,
632 connected to the second steering frame 642 may be operated, and the third and fourth links
631, 632 may change the traveling direction of a pair of front wheel parts 120 connected via

the hub 650 to the right.

Accordingly, when the steering handle 610 is turned to the right, the traveling direction
of the rear wheel part 130 is changed to the left, and the traveling direction of the front wheel
part 120 is changed to the right. Thereby, the trolley 100 may naturally curve and travel in the

right direction.

The trolley 100 of the present embodiment may change the directions of the front wheel
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parts 120 and rear wheel parts 130 simultaneously by the steering handle 610, enabling to

change the traveling direction of the trolley 100 with the minimum traveling radius.

Fig. 20 illustrates another example of the direction change structure in the trolley 100

according to an embodiment of the present invention.

Referring to Fig. 20, the trolley 100 of the present embodiment may easily change the
direction through a swivel wheel structure provided in the third and fourth wheels 131, 132 of

the rear wheel part 130, during traveling.

In particular, the rear wheel part 130 may have a direction fixing device 150 for fixing
the swivel direction of the third wheel 131 and fourth wheel 132 rotating around the rear wheel

support 133 as the axis by the swivel wheel structure.

For example, when the swivel direction of the third and fourth wheels 131, 132 of the
rear wheel part 130 is not fixed and the third wheel 131 or fourth wheel 132 is supported on the
ground according to the rotation of the first rotating shaft 210, even a slight dislocation of the
direction of the wheels may disturb the rolling motion, and unreasonable force exerted may

damage the wheels.

A worker may fix the swivel directions of the third and fourth wheels 131, 132 by
stepping the direction fixing device 150 provided in the third and fourth wheels 131, 132 of the
rear wheel part 130, and thereafter operate the front wheel part 120 and rear wheel part 130 by
rotating the first and second rotating shafts 210, 240 through the actuation member 200.

Thereby, the rolling motion of the wheels may be easily performed during the obstacle crossing,
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and at the same time, the damage of the wheels may be prevented.

As described above, the trolley 100, 100" according to an embodiment of the present
invention may operatively connect the front wheel part 120 and rear wheel part 130 by simple
operation, such that the rear wheel part 130 may smoothly cross obstacles after the front wheel
part 120 crosses the obstacles, thereby carrying an object while easily crossing obstacles such

as coaming members 20 or doorsills 40 in the hull, without being disturbed.

Also, the offshore structure 1000 according to an embodiment of the present invention
has, in the hull, a trolley 100, 100" capable of smoothly crossing a coaming member 20 fixedly
installed on the deck 10 or a doorsill 40 in an entrance of an enclosed area 30 without installing

inclined ramps or lifting hoists, thereby safely carrying an object to a destination in the hull.

Also, thanks to the trolley 100 capable of easily crossing obstacles such as coaming
members 20 or doorsills 40, a coaming member 20 may be installed on the deck 10 in a fixed
manner, thereby effectively inhibiting the dispersion of fluids, and a doorsill 40 in an entrance
of an enclosed area 30 may be kept, thereby easily controlling a positive or negative pressure

in the enclosed area 30.

The embodiments of the present invention disclosed in the present specification and
drawings are merely illustrative examples of the present invention to easily explain the technical
disclosure of the present invention and facilitate understanding of the present invention, and are

not intended to limit the scope of the present invention.

Accordingly, in addition to the embodiments disclosed above, all modifications or
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changes derived based on the technical idea of the present invention should be construed as

being included in the scope of the present invention.

Industrial Applicability

The trolley according to an embodiment of the present invention may operate a front
wheel part and a rear part wheel by simple operation, without installing inclined ramps or lifting
hoists for crossing obstacles, to smoothly cross obstacles on the ground without being disturbed,
thereby being easily applied to an offshore structure having a plurality of coaming members
and doorsills and being effectively used in the overall construction industry in which a trolley

1s used.
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CLAIMS

1. A trolley comprising:

a load plate on which an object is loaded:;

a front wheel part including a front wheel support bent at a predetermined angle and shaft-
coupled to the front of the lower portion of the load plate, and a first wheel and a second wheel
provided at both ends of the front wheel support, respectively, to rotate along the rotational radius
of the shaft and operated to be lifted off the ground by turns;

a rear wheel part including a rear wheel support bent at a predetermined angle and shaft-
coupled to the rear of the lower portion of the load plate, and a third wheel and a fourth wheel
provided at both ends of the rear wheel support, respectively, to rotate along the rotational radius
of the shaft and operated to be lifted off the ground by turns; and

an actuation member linking the front wheel part and the rear wheel part through a gear
coupling structure, and operatively connecting the front wheel part and rear wheel part,

wherein when encountering obstacles while traveling in a state of the first wheel and the
fourth wheel being lifted off the ground and the second wheel and the third wheel being supported
on the ground, the actuation member controls the first wheel and the second wheel to be rotated in
a first direction around the shaft of the front wheel part such that the front wheel part crosses the
obstacles, and controls the third wheel and the fourth wheel to be rotated in an opposite direction
of the first direction around the shaft of the rear wheel part such that the third wheel is to be lifted
off the ground and the fourth wheel is to be supported on the ground to allow the rear wheel part

to cross the obstacles.

2. The trolley of claim 1, further comprising:
a movement auxiliary member between the load plate and the front wheel part,

wherein the movement auxiliary member includes:
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a pinion gear provided in the shaft of the front wheel part and operatively connected with
the actuation member; and

a rack gear provided in the lower portion of the load plate and engaged with the pinion gear
to move the load plate forward or backward by a certain distance according to the rotation of the
pinion gear,

wherein the pinion gear rotates in the clockwise or counterclockwise direction according
to the operation of the actuation member, to move the load plate forward by a certain distance
when the front wheel part crosses objects, and move the load plate backward by a certain distance

when the rear wheel part crosses objects.

3, The trolley of claim 1, wherein the actuation member includes:
an operation part operating in a manual mode with a handle or in an electric mode with a

motor.

4. The trolley of claim 1, wherein the actuation member includes:

a first gear part provided in the shaft of the rear wheel part;

an operation part connected with the first gear part to rotate the first gear part;
a second gear part provided in the shaft of the front wheel part; and

a shaft member transmitting the rotary power of the first gear part to the second gear part.

5. The trolley of claim 4, wherein the first gear part includes:

a first bevel gear provided in the shaft of the rear wheel part;

a second bevel gear engaged with the first bevel gear and connected with the operation part;
and

a third bevel gear engaged with the first bevel gear and connected with the shaft member,
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and
wherein the second gear part includes:
a fourth bevel gear provided in the shaft of the front wheel part; and

a fifth bevel gear engaged with the fourth bevel gear and connected with the shaft member.

6. A trolley comprising:

a load plate on which an object is loaded;

a front wheel part including a front wheel support bent at a predetermined angle and shaft-
coupled to the front of the lower portion of the load plate, and a pair of wheels provided at both
ends of the front wheel support, respectively, to rotate along the rotational radius of the shaft and
be selectively seated on the ground and driven, while traveling;

a rear wheel part including a rear wheel support bent at a predetermined angle and shaft-
coupled to the rear of the lower portion of the load plate, and a pair of wheels provided at both
ends of the rear wheel support, respectively, to rotate along the rotational radius of the shaft and
be selectively seated on the ground and driven, while traveling; and

an actuation member operatively connecting the pair of wheels of the front wheel part and
the pair of wheels of the rear wheel part to be aligned with each other through a gear coupling

structure and adjusting the position of at least one of the pair of wheels of the front wheel part.

7. A trolley comprising:

a load plate on which an object is loaded;

a front wheel part including a front wheel support bent at a predetermined angle and shaft-
coupled to the front of the lower portion of the load plate, and a pair of wheels provided at both
ends of the front wheel support, respectively, to rotate along the rotational radius of the shaft and

be selectively seated on the ground and driven, while traveling;
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a rear wheel part including a rear wheel support bent at a predetermined angle and shaft-
coupled to the rear of the lower portion of the load plate, and a pair of wheels provided at both
ends of the rear wheel support, respectively, to rotate along the rotational radius of the shaft and
be selectively seated on the ground and driven, while traveling; and

an actuation member connecting the pair of wheels of the front wheel part and the pair of
wheels of the rear wheel part to be aligned with each other through a gear coupling structure, and
lifting the wheels that are seated on the ground off the ground among the pairs of wheels of the

front wheel part and rear wheel part, to avoid obstacles, when encountering the obstacles.
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