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(54) APPARATUS FOR LOADING AND UNLOADING LNG TANK CONTAINER

(57) The present invention relates to an apparatus
for loading and unloading an LNG tank container, the
apparatus comprising: a base provided at a place at
which LNG is used; a transfer cart capable of moving
back and forth with respect to the base; a clamping device
provided at a head part of the transfer cart; and a clamp
position adjusting device capable of adjusting a horizon-
tal position of the clamping device. Since there is no
transfer of the LNG between tanks, the amount of LNG
loss is reduced and the risk for the occurrence of a fire
accident is reduced.
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Description

[Technical Field]

[0001] The present invention relates to an apparatus
for loading and unloading an LNG tank container, and,
more particularly to an apparatus for loading and unload-
ing an LNG tank container which unloads an LNG tank
container from a transport vehicle onto a base disposed
at a place of use or loads the LNG tank container from
the base onto the transport vehicle.

[Background Art]

[0002] LNG stored in a storage tank at an LNG receiv-
ing terminal is vaporized through a vaporization facility
and then supplied to places of use across the country
through a pipeline network.
[0003] For an area where a pipe network is not in-
stalled, LNG is transported directly to a stationary storage
tank disposed in that area using a tanker truck.
[0004] However, this method has problems in that it
takes a long time to supply LNG from the tanker truck to
the stationary storage tank and boil-off gas needs to be
discharged to the air during filling of the tank, causing
loss of LNG and a risk of fire.
[0005] Therefore, there is a need for a simple and safe
LNG supply method in which LNG is transported directly
by a transport vehicle, but it is not necessary to supply
LNG from the vehicle to a stationary storage tank at a
place of use.

[Disclosure]

[Technical Problem]

[0006] Embodiments of the present invention have
been conceived to solve such a problem in the art and
provide an apparatus for loading and unloading an LNG
tank container, which can unload a container-type LNG
tank (hereinafter, "LNG tank container") transported to a
place of use by a container transport vehicle onto a base
(i.e., a stationary structure supporting the LNG tank con-
tainer) provided at the place of use or can load an empty
LNG tank container from the base onto the transport ve-
hicle.

[Technical Solution]

[0007] In accordance with an aspect of the present in-
vention, an apparatus for loading and unloading an LNG
tank container includes: a base securely disposed on the
ground; a transfer cart movable forward/backward be-
tween a location in front of the base and the base, the
transfer cart including a lower cart movable along a guide
rail and a liftable unit disposed on the lower cart to be
moved up and down; a cart transfer unit disposed be-
tween the base and the transfer cart to move the transfer

cart forward/backward; and a clamping unit disposed at
each of front and rear head portions of the liftable unit to
clamp and unclamp the LNG tank container, the clamping
unit being disposed on a clamp mounting frame movable
laterally inside each of the head portions.
[0008] Columns of the liftable unit may be inserted into
corresponding columns of the lower cart to be movable
up and down, and each of the columns of the lower cart
may be provided therein with a hydraulic cylinder sup-
porting the columns of the liftable unit.
[0009] The guide rail may include: a guide rail disposed
on the ground in front of the base to support and guide
wheels disposed under front right and left columns of the
lower cart; and a guide rail disposed on both side surfaces
of the base to be spaced apart from the ground and sup-
porting and guiding wheels disposed under rear right and
left columns of the lower cart.
[0010] The cart transfer unit may include: a hydraulic
cylinder disposed between the lower cart of the transfer
cart and the base; and a hydraulic pump supplying and
discharging hydraulic fluid to and from the hydraulic cyl-
inder.
[0011] The cart transfer unit may include: a nut screw
mounted on the lower cart of the transfer cart; a lead
screw inserted at one end thereof into the nut screw to
be screwed to the nut screw and rotatably mounted at
the other end thereof on the base; and a motor disposed
in the base to rotate the lead screw.
[0012] The cart transfer unit may include: sprocket
mounts disposed inside a front end of the guide rail dis-
posed on the ground and at a rear end of the base, re-
spectively; sprockets disposed on the sprocket mounts,
respectively; a chain engaged with the sprockets and
connected at both ends thereof to a fixing member mount-
ed on the lower cart of the transfer cart; and a motor
rotating one of the sprockets.
[0013] The clamping unit may include: clamps vertical-
ly disposed at both sides of the clamp mounting frame;
a reciprocating hydraulic cylinder disposed at a middle
portion of the clamp mounting frame; and links connect-
ing both ends of a piston rod of the reciprocating hydraulic
cylinder to pivot arms provided at upper ends of pivoting
axes of the clamps, respectively.
[0014] A lower end of each of the clamps may protrude
downward from the head portion through a hole formed
through a bottom plate of the head portion, and the piv-
oting axis of each of the clamps may be provided at a
lower end thereof with a coupling head configured to be
inserted into a coupling hole formed at an upper edge of
the LNG tank container and pivoted to clamp the LNG
tank container.
[0015] The head portion may be provided with a clamp
position adjustment unit moving the clamp mounting
frame laterally.
[0016] The clamp position adjustment unit may in-
clude: a hydraulic cylinder mounted on a head frame of
the head portion; and a fixing bar mounted on the clamp
mounting frame, the fixing bar being connected to a pis-
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ton rod of the hydraulic cylinder.
[0017] The clamp position adjustment unit may in-
clude: a motor mounted on a head frame of the head
portion; a pinion gear mounted on a shaft of the motor;
and a rack gear mounted on the clamp mounting frame
to be engaged with the pinion gear.
[0018] The clamp mounting frame may have concave
insertion portions formed on front and rear surfaces
thereof, and a plurality of wheels may be disposed on
each of side surfaces of front and rear head frames cor-
responding to the insertion portions to be inserted into
the insertion portion to support an upper surface of the
insertion portion such that the clamp mounting frame is
laterally movably supported by the wheels.

[Advantageous Effects]

[0019] According to the present invention, it is not nec-
essary to supply LNG transported by a vehicle from the
vehicle to a stationary storage tank at a place of use,
making it easier to replenish LNG at the place of use.
[0020] In addition, since it is not necessary to supply
LNG at the place of use, boil-off gas does not need to be
discharged to the air, thereby reducing a loss of LNG
while preventing a risk of fire.
[0021] Further, even when a transport vehicle does not
stop at a correct position, the LNG tank container can be
accurately clamped by adjusting a lateral position of the
clamp, whereby unloading of the LNG tank container can
be performed more quickly and easily.
[0022] Moreover, the LNG tank container loading/un-
loading apparatus according to the present invention may
also be used for loading/unloading of not only LNG tank
container but also a variety of cargo containers between
a transport vehicle and the base disposed on the ground.

[Description of Drawings]

[0023]

FIG. 1 is a side view of an LNG tank container load-
ing/unloading apparatus according to the present in-
vention.
FIG. 2 is a perspective view of a transfer cart which
is a main component of the apparatus according to
the present invention (wherein a hydraulic cylinder
is used as a cart transfer unit).
FIG. 3 is a right side view of the apparatus of FIG. 1.
FIG. 4 is a view of an embodiment in which a lead
screw and a nut screw are used as the cart transfer
unit.
FIG. 5 is a view of an embodiment in which a chain
is used as the cart transfer unit.
FIG. 6 is a perspective view of a head portion of the
transfer cart (with a head cover removed), showing
installation of a clamping unit and a clamp position
adjustment unit.
FIG. 7 is a view of a clamp position adjustment unit

according to another embodiment.
FIG. 8 is a view showing entry of a vehicle loaded
with an LNG tank container.
FIG. 9 is a view of the transfer cart which is moved
forward.
FIG. 10 is a view of a clamp which is not adjusted in
position.
FIG. 11 is a view of a liftable unit which is moved
downward.
FIG. 12 is a view of the liftable unit which is moved
upward after the LNG tank container is clamped.
FIG. 13 is a view of the liftable unit which is moved
downward after the transfer cart is returned.

[Best Mode]

[0024] Embodiments of the present invention will be
described in detail with reference to the accompanying
drawings. It should be understood that the present inven-
tion may be embodied in different ways and is not limited
to the following embodiments. In addition, it should be
understood that various modifications, changes, altera-
tions, and equivalent embodiments can be made by
those skilled in the art without departing from the spirit
and scope of the invention. Further, it should be noted
that the drawings are not to precise scale and may be
exaggerated in thickness of lines or size of components
for descriptive convenience and clarity only.
[0025] In addition, terms to be described later are terms
defined in consideration of functions of the present in-
vention, and these may vary with the intention or practice
of a user or an operator. Therefore, such terms should
be defined based on the entire content disclosed herein.
[0026] Hereinafter, exemplary embodiments of the
present invention will be described in detail with refer-
ence to the accompanying drawings. Although load-
ing/unloading of an LNG tank container is used as an
example, it should be understood that the present inven-
tion may be used to unload/load a variety of general cargo
container from/to a container vehicle.
[0027] Referring to Figs. 1 to 3, an apparatus for load-
ing and unloading an LNG tank container according to
the present invention includes: a base 100 securely dis-
posed on the ground to be loaded with the LNG tank
container; a transfer cart 200 movable forward/backward
between the base 100 and the front of the base 100; a
cart transfer unit disposed between the base 100 and the
transfer cart 200 to transfer the transfer cart 200; and a
clamping unit disposed at front and rear head portions
of the transfer cart 200 to clamp the LNG tank container.
[0028] The base 100 is a generally cuboid frame and
has a flat upper surface to allow the LNG tank container
to be placed thereon. In addition, the base 100 is assem-
bled with vertical and horizontal steel pipes and angles
and is secured to the ground to stably support the heavy
load of the LNG tank container.
[0029] The base 100 has insertion protrusions 101
(see FIG. 3) formed at four corners of the upper surface
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thereof to be inserted into seating grooves formed at four
corners of a lower surface of the LNG tank container,
respectively. When the LNG tank container is placed on
the upper surface of the base 100, the insertion protru-
sions 101 are inserted into the seating grooves of the
LNG tank container, respectively, whereby the LNG tank
container can be accurately positioned and stably held
in place.
[0030] The transfer cart 200 includes a lower cart 210
movable forward/backward (i.e., in a lateral direction in
FIG. 1) and a liftable unit 220 disposed on the lower cart
210 to be movable up and down.
[0031] As shown in FIG. 2, the lower cart 210 includes
upright columns 211 formed at four corners thereof, re-
spectively, and a plurality of connection frames 212 con-
necting the columns 211 to one another to satisfy re-
quired rigidity and maintain the shape of the lower cart.
However, the lower cart 210 does not include a connec-
tion frame 212 between the front right and left columns
211 to prevent collision with the LNG tank container on
a vehicle when the lower cart is moved toward the vehicle.
[0032] The liftable unit 220 also includes four columns
221 corresponding to the columns 211 of the lower cart.
The columns 221 of the liftable unit are connected to one
another by a plurality of connection frames 222 in a de-
signed shape to maintain structural rigidity.
[0033] The columns 221 of the liftable unit 220 are in-
serted into the corresponding columns 211 of the lower
cart 210 to be operated in a telescopic manner. Each of
the columns 211 of the lower cart 210 is provided therein
with a hydraulic cylinder supporting a corresponding one
of the columns 221 of the liftable unit 220. Thus, the lift-
able unit 220 is moved up or down depending on hydrau-
lic conditions of the hydraulic cylinder. In other words,
when hydraulic pressure is supplied to the hydraulic cyl-
inder to force a piston rod to protrude, the liftable unit 220
is moved upward, whereas, when the hydraulic pressure
is relieved to force the piston rod to retract, the liftable
unit 220 is moved downward.
[0034] The transfer cart 200 is sized to surround the
upper portion and both sides of the LNG tank container
when the LNG tank container is placed on the base 100.
[0035] As shown in Figs. 2 and 3, each of the four col-
umns 211 of the lower cart 210 is provided at a lower end
thereof with a plurality of wheels 213a or 213b. Corre-
sponding to these, guide rails 110, 120 are disposed at
both sides of the ground in front of the base 100 and at
both lower side portions of a body of the base 100, re-
spectively.
[0036] The guide rail 110 disposed on the ground in
front of the base 100 serves to support and guide the
wheels 213a of both front columns 211 of the lower cart
210, and the guide rail 120 disposed at both lower side
portions of the base 100 serves to support the wheels
213b of both rear columns 211 of the lower cart.
[0037] Unlike the front guide rail 110 disposed on the
ground, the rear guide rail 120 is separated by a prede-
termined distance from the ground. As a result, the rear

columns are shorter than the front columns.
[0038] The cart transfer unit is disposed between the
base 100 and the transfer cart 200 to move the transfer
cart 200 forward/backward.
[0039] The cart transfer unit may be configured in a
variety of ways. Firstly, the cart transfer unit may be com-
posed of a hydraulic cylinder 310, as shown in FIG. 2. A
cylinder body 311 of the hydraulic cylinder 310 is mount-
ed inside both sides of the lower cart 210 of the transfer
cart 200. An end of a piston rod 312 protruding from the
cylinder body 311 is secured to a rear end of the base
100 (see FIG. 9).
[0040] A hydraulic pump (not shown) capable of sup-
plying hydraulic pressure is connected to the cylinder
body 311 of the hydraulic cylinder 310 via a hose. Here,
it should be understood that the operation of the hydraulic
pump may be controlled by operating a button switch of
a separate control panel. Thus, the transfer cart 200 can
be moved forward/backward by controlling the sup-
ply/discharge of hydraulic fluid to/from the cylinder body
311 through control of the operation of the hydraulic pump
such that the piston rod 312 is forced to protrude from or
retract into the cylinder body 311. In other words, when
the piston rod 312 is forced to protrude, the transfer cart
200 is moved forward, whereas, when the piston rod 312
is forced to retract, the transfer cart 200 is moved back-
ward.
[0041] Here, the hydraulic cylinder 310 may be dis-
posed in such a way that the cylinder body 311 is secured
to the transfer cart 200 and the piston rod 312 is secured
to the base 100, as described above, or that the cylinder
body 311 is secured to the base 100 and the piston rod
312 is secured to the transfer cart 200.
[0042] Referring to FIG. 4, the cart transfer unit may
be composed of a nut screw 320 and a lead screw 330.
The nut screw 320 is a long tubular member having a
feed screw formed on an inner circumferential surface
thereof, and the lead screw 330 is a long rod-like member
having a feed screw formed on an outer circumferential
surface thereof. The lead screw 330 is inserted into the
nut screw 320 to be screwed to the nut screw.
[0043] The nut screw 320 is secured to the lower cart
210 of the transfer cart 200 not to be rotated or moved
back and forth, and one end of the lead screw 330 (i.e.,
an end of the lead screw opposite the end inserted into
the nut screw 320) is rotatably mounted at a rear end of
the base 100. The base 100 is provided with a motor (not
shown) to rotate the lead screw 330 in a forward/reverse
direction. The lead screw 330 is connected to a shaft of
the motor via a gear.
[0044] Thus, the lower cart 210 with the nut screw 320
mounted thereon, i.e., the transfer cart 200 can be moved
forward/backward by rotating the lead screw 330 in the
forward/reverse direction through rotation of the motor
such that the nut screw 320 is moved forward/backward
with respect to the lead screw 330 with a fixed position
by the screw action of the nut screw 320 and the lead
screw 330.
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[0045] Referring to FIG. 5, the cart transfer unit may
be composed of sprockets 351, 352, 353, 354 and a chain
360. Sprocket mounts 341, 342 are disposed inside a
front end of the guide rail 110 disposed on the ground
and at the rear end of the base 100 to allow the sprockets
351, 352, 353, 354 to be mounted thereon, respectively.
[0046] Although each of the sprocket mounts 341, 342
may have only at least one main sprocket 351 or 352
mounted thereon, it is preferable to install auxiliary
sprockets 353, 354 below the main sprockets 351, 352,
respectively, in order to smoothly drive the chain 360 and
maintain a proper tension.
[0047] The chain 360 is engaged with the sprockets
351, 352, 353, 354 and is connected at both ends thereof
to a fixing member 370 mounted on the lower cart 210.
In addition, a chain drive motor (not shown) is connected
to one of the main sprockets 351, 352. The chain drive
motor may be disposed on the sprocket mounts 341 or
342.
[0048] In this way, the rotation direction of the chain
360 can be adjusted by controlling the rotation direction
of the chain drive motor, such that the lower cart 210
connected to the chain 360, that is, the transfer cart 200
can be moved forward/backward.
[0049] Referring to FIG. 6, the clamping unit 400 for
clamping the LNG tank container and a clamp position
adjustment unit 500 for adjusting the lateral position of
the clamping unit 400 are disposed inside each of the
head portions 214 at the front and rear upper ends of the
liftable unit 220.
[0050] The clamping unit 400 includes clamps 430 dis-
posed at both sides of a clamp mounting frame 420 (as
viewed from the front, that is, the left side of FIG. 6),
respectively, links 440 connected to the clamps 430, re-
spectively, and a hydraulic cylinder 450 which includes
a piston rod protruding from both sides thereof and con-
nected to the links 440 and is mounted at a middle portion
of the clamp mounting frame 420.
[0051] The hydraulic cylinder 450 is a reciprocating cyl-
inder which includes one piston rod disposed through a
cylinder body and a piston disposed inside the cylinder
body. Thus, the piston rod is moved right or left depending
on hydraulic conditions in spaces at both sides of the
piston in the cylinder body, such that the links 440 con-
nected to both ends of the piston rod are simultaneously
moved in the same direction to operate both of the clamps
430 in the same direction.
[0052] Each of the clamps 430 includes a pivoting axis
passing through a cylindrical body, a pivoting arm dis-
posed at an upper end of the pivoting axis and hinged to
one end of the link 440, and a coupling head 431 mounted
at a lower end of the pivoting axis and composed of a flat
rectangular plate and a rectangular pyramid protruding
from the bottom of the rectangular plate. Thus, when the
hydraulic cylinder 450 is operated, the pivoting arm is
pivoted via the link 440, such that the pivoting axis con-
nected to the pivoting arm is pivoted in the same direction,
whereby the coupling head 431 at the lower end of the

pivoting axis is pivoted in the same direction. The stroke
of the piston rod of the hydraulic cylinder 450 is set to a
length allowing the coupling head 431 to be pivoted by
90°. Thus, the coupling head 431 can be pivoted by 90°
in a forward/reverse direction by controlling the direction
of operation of the hydraulic cylinder 450.
[0053] The clamp position adjustment unit 500 in-
cludes: a pair of head frames 214b extending in a lateral
direction and securely disposed on a bottom plate 214a
of the head portion 214 to be separated by a predeter-
mined distance from each other in a forward and back-
ward direction; a plurality of wheels 410 rotatably dis-
posed on each of side surfaces of the front and rear head
frames 214b facing each other; the clamp mounting
frame 420 supported by the wheels 410 to be movable
in the lateral direction; a hydraulic cylinder 510 mounted
on an upper surface of one of the head frames 214b in
a longitudinal direction of the head frame 214b; and a
fixing bar 520 mounted on an upper surface of the clamp
mounting frame 420 to be situated at one end thereof
above the head frame 214b on which the hydraulic cyl-
inder 510 is mounted, wherein an end of a piston rod of
the hydraulic cylinder 510 is connected to the one end
of the fixing bar 520.
[0054] Thus, a lateral position of the clamp mounting
frame 420 (as viewed from the front) can be adjusted via
the fixing bar 520 by controlling the operation direction
and operation amount of the piston rod of the hydraulic
cylinder 510, whereby a position of the clamp 430, that
is, a clamping position can be adjusted.
[0055] Referring to FIG. 7, the clamp position adjust-
ment unit 500 may be driven using a motor 530, a pinion
gear 540, and a rack gear 550. Here, the motor 530 is
mounted on an upper surface of one of head frames
214b; the pinion gear 540 is mounted on a shaft of the
motor 530; and the rack gear 550 is mounted on an upper
surface of the clamp mounting frame 420 to be engaged
with the pinion gear 540.
[0056] Thus, the position of the clamp 430 can be ad-
justed by controlling the rotation direction and rotation
amount of the motor 530 to control the direction and
amount of lateral movement of the clamp mounting frame
420.
[0057] The head frames 214b comprises a pair of head
frames separated by a predetermined distance from each
other in the forward and backward direction, and a plu-
rality of wheels 410 are disposed on each of surfaces of
the front and rear head frames 214b facing each other.
The clamp mounting frame 420 is disposed between the
front and rear head frames 214b, and the wheels 410 are
inserted into both concave insertion portions of the clamp
mounting frame 420 to support the clamp mounting frame
420.
[0058] The clamp mounting frame 420 includes the
concave insertion portions formed on front and rear sur-
faces thereof to be supported by the wheels 410. The
insertion portions are formed by arranging steel bars
each having a "U" shape in cross-section with back sur-

7 8 



EP 3 326 941 A1

6

5

10

15

20

25

30

35

40

45

50

55

faces thereof facing each other. The front steel bar is
connected at both sides to the rear steel bar through up-
per and lower connection plates 421, and both of the
clamps 430 vertically pass through the connection plates
421.
[0059] The bottom plate 214a of the head portion 214
is formed therethrough with a long rectangular hole in
the lateral direction, such that a lower end of the clamp
430 protrudes downward from the head portion 214
through the hole. In addition, the hole serves to allow the
lower end of the clamp 430 to be free from interference
when the clamp mounting frame 420 is moved. As a re-
sult, the clamp 430 can be freely moved in the lateral
direction.
[0060] A driving source of the cart transfer unit (that is,
the hydraulic cylinder and the motor), the hydraulic cyl-
inder moving the liftable unit 220 upward/downward, a
driving source of the clamping unit 400 (that is, the hy-
draulic cylinder 450), and a driving source of the clamp
position adjustment unit 500 (that is, the hydraulic cylin-
der 510 and the motor 530) may be automatically con-
trolled by an electronic control unit (not shown) or man-
ually controlled using a manually operated switch of a
separate control panel (not shown).
[0061] Since control of movement locations of each
component can be easily achieved using a limit switch
or various position detection sensors, description thereof
will be omitted.
[0062] Now, a process of unloading an LNG tank con-
tainer from a transport vehicle onto the base 100 dis-
posed at a place of use using the LNG tank container
loading/unloading apparatus according to the present in-
vention will be described. In Figs. 8, 9, and 11 to 13, only
the hydraulic cylinder 310 is used as the cart transfer
unit. For the two other embodiments (wherein the nut
screw and the lead screw are used as the cart transfer
unit or the chain and the sprockets are used as the cart
transfer unit), since the forward/backward movement of
the transfer cart 200 can be easily understood based on
the above description of the operation of the aforemen-
tioned components, illustration of these embodiments
will be omitted. In addition, since a process of loading an
empty LNG tank container from the base onto the trans-
port vehicle is performed in the reverse order of the un-
loading process, description thereof will be omitted.
[0063] Referring to FIG. 8, the transfer cart 200 is lo-
cated at the side of the base 100 to surround the base
100 in a standby state. First, a vehicle V carrying an LNG
tank container C is reversed to approach the front of the
base 100. Here, the vehicle V enters between the guide
rails 110 on both sides.
[0064] Once the vehicle V is stopped, the transfer cart
200 is moved forward to a position surrounding the LNG
tank container C, as shown in FIG. 9. Forward/backward
movement of the transfer cart 200 with respect to the
base 100 is accomplished by operation of the cart transfer
unit, which is the hydraulic cylinder 310 herein. When a
hydraulic fluid is supplied to the cylinder body 311 to force

the piston rod 312 to protrude, the cylinder body 311 and
thus the transfer cart 200 is moved forward with respect
to the piston rod 312.
[0065] Then, the clamping unit 400 is moved laterally
such that the coupling head 431 of the clamp 430 is po-
sitioned to match a coupling hole (lying on line A, not
shown) formed at an upper edge of the LNG tank con-
tainer C, as shown in FIG. 10.
[0066] This operation is accomplished by controlling
the operation direction and operation amount of the hy-
draulic cylinder 510 of the clamp position adjustment unit
500 or by controlling the rotation direction and rotation
amount of the motor 530 to move the clamp mounting
frame 420 in a lateral direction (directions of arrows h
and h).
[0067] As described above, position control can be
achieved by detecting the location of the coupling hole
of the LNG tank container C using a position sensor and
controlling the operation of the hydraulic cylinder 510 or
the motor 530 based on the detected location.
[0068] Once the coupling head 431 is positioned to
match the coupling hole, the liftable unit 220 is moved
downward, as shown in FIG. 11. Here, downward move-
ment of the liftable unit is achieved by relieving hydraulic
pressure from a hydraulic cylinder contained in the col-
umn 211 of the lower cart 210. When the hydraulic pres-
sure is relieved, the column 221 of the liftable unit 220 is
inserted into the column 211 of the lower cart 210, where-
by the liftable unit 220 is moved downward.
[0069] When the liftable unit 220 is moved downward,
the coupling head 431 of the clamp 430 is moved down-
ward along with the liftable unit 220 to be inserted into
the coupling hole of the LNG tank container C. After com-
pletion of downward movement of the liftable unit 220,
the reciprocating hydraulic cylinder 450 is operated in
one direction such that the link 440 is linearly moved to
pivot the pivoting arm at the upper end of the clamp 430,
whereby the coupling head 431 is pivoted by 90°.
[0070] Each of the coupling head 431 and the coupling
hole of the LNG tank container C has a rectangular shape
with a pair of long sides and a pair of short sides. When
the coupling head 431 is positioned to have the same
phase as the coupling hole, the coupling head 431 can
be inserted into or released from the coupling hole. When
the coupling head 431 is pivoted by 90° after being in-
serted into the coupling hole, the coupling head and the
coupling hole have intersecting phases, such that an up-
per surface of the coupling head 431 is caught by a pe-
riphery of the coupling hole, making it impossible to sep-
arate the coupling head from the coupling hole. In other
words, after the liftable unit 220 is moved downward such
that the coupling head 431 is inserted into the coupling
hole of the LNG tank container C, the coupling head 431
is pivoted by 90° to be engaged with the coupling hole,
whereby the LNG tank container C is clamped.
[0071] Then, when the column 221 of the liftable unit
220 is forced to protrude upward from the column 211 of
the lower cart 210 by supplying hydraulic pressure to the
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hydraulic cylinder inside the lower cart 210, the liftable
unit 220 is moved upward with respect to the lower cart
210, as shown in FIG. 12. At this time, the LNG tank
container C clamped by the clamping unit 400 disposed
at the liftable unit 220 is moved upward together with the
liftable unit 220.
[0072] After the transfer cart 200 with the LNG tank
container C lifted up is reversed to be returned to the
original position thereof, as shown in FIG. 13, the liftable
unit 220 is moved downward again such that the LNG
tank container C is placed on the base 100. Here, the
LNG tank container C can be positioned on the base 100
by adjusting a lateral position of the LNG tank container
C using the clamp position adjustment unit 500.
[0073] Once the LNG tank container C is placed on the
base 100, the reciprocating hydraulic cylinder 450 is op-
erated in a reverse direction to pivot the coupling head
431 to the original position thereof (such that the coupling
head 431 has the same phase as the coupling hole of
the LNG tank container C), and then the liftable unit 220
is moved upward to be in a standby state.
[0074] Then, the LNG tank container C is connected
to a supply facility provided at the place of use, such that
LNG can be taken out from the LNG tank container C
through the supply facility.
[0075] After LNG is fully taken out from the LNG tank
container C, the empty LNG tank container C is loaded
from the base 100 onto the transport vehicle V in the
reverse order of the unloading process.
[0076] In the above process, since the wheels 213a,
213b of the transfer cart 200 are guided by the guide rails
110, 120 when the transfer cart 200 is moved for-
ward/backward, the forward/backward movement of the
transfer cart 200 can be performed accurately and stably.
[0077] According to the present invention, since, after
the LNG tank container C is transported from an LNG
receiving terminal to a place of use, the LNG tank con-
tainer C is unloaded directly onto the base 100 at the
place of use and then LNG is taken out from the LNG
tank container C, it is not necessary to supply LNG from
a vehicle to a stationary storage tank disposed at the
place of use after transporting the LNG to the place of
use using the vehicle.
[0078] Thus, it is not necessary to discharge BOG into
the air during transfer of LNG, thereby reducing both loss
of LNG and a risk of fire.
[0079] In addition, it is not necessary to install a sta-
tionary storage tank at the place of use, thereby saving
related costs.
[0080] Further, in the LNG tank container loading/un-
loading apparatus according to the present invention, a
position of the clamp can be accurately adjusted by the
clamp position adjustment unit such that the clamp can
match the coupling hole of the LNG tank container even
when a lateral position of a transport vehicle approaching
the front of the apparatus is not correct, whereby the LNG
tank container can be clamped without any problem. In
other words, it is not necessary to precisely control the

position of the vehicle in a backward state, thereby re-
ducing the time required for loading/unloading the LNG
tank container.
[0081] The clamp position adjustment unit may also be
used to accurately the position of the LNG tank container
with respect to the base after moving the clamped LNG
tank container from the vehicle onto the base.
[0082] Moreover, the LNG tank container loading/un-
loading apparatus according to the present invention may
also be used for loading/unloading a box-type general
cargo container between a transport vehicle and the
base.
[0083] Although some embodiments have been de-
scribed herein, it should be understood that these em-
bodiments are provided for illustration only and are not
to be construed in any way as limiting the present inven-
tion, and that various modifications, changes, alterations,
and equivalent embodiments can be made by those
skilled in the art without departing from the spirit and
scope of the invention. The scope of the present invention
should be defined by the appended claims and equiva-
lents thereof.

Claims

1. An apparatus for loading and unloading an LNG tank
container, comprising:

a base securely disposed on the ground;
a transfer cart movable forward/backward be-
tween a location in front of the base and the
base, the transfer cart comprising a lower cart
movable along a guide rail and a liftable unit dis-
posed on the lower cart to be moved up and
down;
a cart transfer unit disposed between the base
and the transfer cart to move the transfer cart
forward/backward; and
a clamping unit disposed at each of front and
rear head portions of the liftable unit to clamp
and unclamp the LNG tank container, the clamp-
ing unit being disposed on a clamp mounting
frame movable laterally inside each of the head
portions.

2. The apparatus according to claim 1, wherein col-
umns of the liftable unit are inserted into correspond-
ing columns of the lower cart to be movable up and
down, and each of the columns of the lower cart are
provided therein with a hydraulic cylinder supporting
the columns of the liftable unit.

3. The apparatus according to claim 1, wherein the
guide rail comprises: a guide rail disposed on the
ground in front of the base to support and guide
wheels disposed under front right and left columns
of the lower cart; and a guide rail disposed on both
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side surfaces of the base to be spaced apart from
the ground and supporting and guiding wheels dis-
posed under rear right and left columns of the lower
cart.

4. The apparatus according to claim 1, wherein the cart
transfer unit comprises: a hydraulic cylinder dis-
posed between the lower cart of the transfer cart and
the base; and a hydraulic pump supplying and dis-
charging hydraulic fluid to and from the hydraulic cyl-
inder.

5. The apparatus according to claim 1, wherein the cart
transfer unit comprises: a nut screw mounted on the
lower cart of the transfer cart; a lead screw inserted
at one end thereof into the nut screw to be screwed
to the nut screw and rotatably mounted at the other
end thereof on the base; and a motor disposed in
the base to rotate the lead screw.

6. The apparatus according to claim 1, wherein the cart
transfer unit comprises: sprocket mounts disposed
inside a front end of the guide rail disposed on the
ground and at a rear end of the base, respectively;
sprockets disposed on the sprocket mounts, respec-
tively; a chain engaged with the sprockets and con-
nected at both ends thereof to a fixing member
mounted on the lower cart of the transfer cart; and
a motor rotating one of the sprockets.

7. The apparatus according to claim 1, wherein the
clamping unit comprises: clamps vertically disposed
at both sides of the clamp mounting frame; a recip-
rocating hydraulic cylinder disposed at a middle por-
tion of the clamp mounting frame; and links connect-
ing both ends of a piston rod of the reciprocating
hydraulic cylinder to pivoting arms provided at upper
ends of pivoting axes of the clamps, respectively.

8. The apparatus according to claim 7, wherein a lower
end of each of the clamps protrudes downward from
the head portion through a hole formed through a
bottom plate of the head portion, and the pivoting
axis of each of the clamps is provided at a lower end
thereof with a coupling head configured to be insert-
ed into a coupling hole formed at an upper edge of
the LNG tank container and pivoted to clamp the
LNG tank container.

9. The apparatus according to claim 1, wherein the
head portion is provided with a clamp position ad-
justment unit moving the clamp mounting frame lat-
erally.

10. The apparatus according to claim 9, wherein the
clamp position adjustment unit comprises: a hydrau-
lic cylinder mounted on a head frame of the head
portion; and a fixing bar mounted on the clamp

mounting frame, the fixing bar being connected to a
piston rod of the hydraulic cylinder.

11. The apparatus according to claim 9, wherein the
clamp position adjustment unit comprises: a motor
mounted on a head frame of the head portion; a pin-
ion gear mounted on a shaft of the motor; and a rack
gear mounted on the clamp mounting frame to be
engaged with the pinion gear.

12. The apparatus according to claim 9, wherein the
clamp mounting frame has concave insertion por-
tions formed on front and rear surfaces thereof, and
a plurality of wheels is disposed on each of side sur-
faces of front and rear head frames corresponding
to the insertion portions to be inserted into the inser-
tion portion to support an upper surface of the inser-
tion portion such that the clamp mounting frame is
laterally movably supported by the wheels.
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