1 APPARATUS FOR LOADI NG AND UNLOADI NG CARGO AT SEA-SIDE OF SHI P Techni cal
Field 5 The present invention relates to an apparatus for | oading or

unl oadi ng cargo on or froma ship nooring at a quay wall of a harbor, and
nore particularly to an apparatus for | oading and unl oading cargo at a
sea-side of a ship nmooring at a quay wall, thereby enabling cargo 10 to be
| oaded or unl oaded sinultaneously at both sides of the container ship by
bot h cargo-handl i ng apparatuses at the sea-side and the |and-side.
Background Art 15 In general, marine traﬂsportation using a container ship
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be perforned only at, one side e a ship, 1S, 0 At a quay- si de
or |and-side Uf & FHD TRRFIHG 2E 235udKevabdy WhPreby enabling cargo

10 to be loaded or unlocaded simultaneously at both sides of
the container ship by both cargo-handling apparatuses at
the sea-side and the land-side.

Background Art

15 In general, marine transportation using a
container ship is advantageous in that the marine
transportation can carry more cargo and requires less
cost in comparison with transportations by other

| transport means. Countries surrounded by the sea like

20 the Republic of Korea have been considerably dependent
on the marine transportation in a trade with foreign
countries.

Particularly, the marine transportation industry
is currently in pursuit of larger ships, in order to

25 increase the quantity of cargo transported by each ship,
thereby reducing physical distribution cost and securing
economical efficiency. As a result, harbors are required
to expand their facilities for mooring and cargo-
handing.

30 However, most harbors have linear quay walls and
cargo-handling equipment such as cranes located only on
the land. Therefore, cargo-handling has no choice but to
be performed only at one side of the a ship, that is,
only at a quay-side or land-side of a ship mooring at

35 the quay wall.



2 In this case, the cargo-handling capability is proportional to the
capacity and nunber of cranes which take part in the cargo-handling.
However, it has been very difficult to expand the cargo-handling
capability 5 in the conventional harbors, since thereis alimt to the
nunber of cranes which can be sinultaneously operated at the sane
quay-wall in the conventional harbors, due to restriction to the space
whi ch can be occupied by conbi nation of car go-handl i ng systens, 10
novenent |ines of transport vehicles, et@ Further, the time for which a

ship stays at a quay, ropo lonal to the.sjze of the ship ar the
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yet anot her object of the present I nvention to provi d'e an apparatus for
| oadi ng and unloadlﬁﬂﬂ3§ﬂgo he time for which a ship stays at a quay

wall is proportional to the size of the ship or the

quantity of cargo carried by the ship. Therefore, larger

ships deteriorate availability of a gquay wall and
15 increase the physical distribution cost.

Disclosure of the Invention
Therefore, the present invention has been made in
view of the above-mentioned problems, and it is an
20 object of the present invention to provide an apparatus
which can load or unload cargo at a sea-side of a ship
mooring at a quay wall, thereby enabling cargo to be
loaded or unloaded simultaneously at both sides of the
container ship by both cargo-handling apparatuses at the
25 sea-side and the land-side.
It is another object of the present invention to
provide an apparatus for loading and unloading cargo at
a sea-side of a ship, which includes ballast tanks for
riging and sinking a barge of the apparatus and
30 cushioning chambers under the ballast tanks for
effectively absorbing possible impact when the ballast
tanks are settled on the seabed.
It is yet another object of the present invention
to provide an apparatus for loading and unloading cargo

35 at a sea-side of a ship, which has drawbridges each



35 at a sea-side of a ship, which has drawbridges each 3 having | ength,

i nclination, and height, which can be freely adjusted according to the

wi dth of the container ship, the height of the quay wall, and the depth of
the sea, so that the drawbridges can be rapidly installed 5 and used
regardl ess of the surroundings. In order to acconplish these objects, there
is provided an apparatus for |oading and unl oading cargo at a sea-side of
a ship, the apparatus conprising: a barge having a nooring side
corresponding to one side of the 10 ship? a barge anchoring unit for
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bri dge deck aqg-a second en% ixed to an _upper portion o pport
tower, so as ¥ qqﬁ%pg”ﬂ arge at and from a predetermined place;
at least one container crane disposed on an upper
surface of the barge and being movable in a longitudinal
direction of the barge; and at least one drawbridge for
15 connecting an end of the mooring side of the barge to

the quay wall.

Preferably, the barge anchoring unit comprises: a
plurality of ballast tanks provided at a lower surface
of the barge; and a pumping unit for £filling and

20 discharging seawater in and from the ballast tanks.

It is also preferred that each of the ballast
tanks has a cushioning chamber disposed under the
ballast tank.

More preferably, the drawbridge comprises: a

25 Dbridge deck connected between the quay wall and the
barge, the bridge deck having a first end connected to
the barge in such a manner that the bridge deck can
pivot up and down about the first end of the bridge
deck; a support tower installed on the barge; and a deck

30 holder assembly having a first end coupled to a side
surface of the bridge deck and a second end fixed to an
upper portion of the support.tower, so as to fold and
unfeld the bridge deck into and from the barge.

The deck holder assembly may comprise: a cylinder

35 hinged to the upper portion of the support tower; and a



unfold the bridge deck into and fromthe barge. The deck hol der assenbly
may conprise: a cylinder 35 hinged to the upper portion of the support
tower; and a 4 piston having a first end connected to the cylinder and a
second end hinged to the side surface of the bridge deck. The drawbridge
may further conprise a wire fixedly 5 connecting the upper portion of the
support tower to the barge. Preferably, the bridge deck has a second end
opposite to the first end of the bridge %FCK’ and the drawbridge further
conprises a plurality of roller 10 bearifngs provided under the second end

of the bridge,; fdegk, oLl et ar...ng i | t W e ay
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10 Dbearings provided under the second end of the bridge
deck, the roller bearings being in contact with the quay
wall to connect the second end of the bridge deck to the
gquay wall when the drawbridge is unfolded.

The bridge deck may further comprise a strut

15 1installed at the second end of the bridge deck in
contact with the quay wall.

More preferably, the apparatus may further
comprise a tugboat for tugging the barge to a location
at which the mooring side of the barge is disposed

20 adjacent to the sea-side of the ship.

Brief Description of the Drawings
The foregoing and other objects, features and
advantages of the present invention will become more
25 apparent from the following detailed description when
taken in conjunction with the accompanying drawings in
which:
FIG. 1 is a top view of an apparatus for loading
and unloading cargo at a sea-side of a ship according to
30 the present invention;
FIG. 2 is a sectional view of the apparatus shown
in FIG. 1;
FIG. 3 is an enlarged partially-sectional view of
a ballast tank shown in FIG. 2; and

35 FIG. 4 is a detailed side view the apparatus shown



in FIG 1; FIG 3 is an enlarged partially-sectional view of a ballast
tank shown in FIG 2; and 35 FIG 4 is a detailed side view the apparatus
shown 5 in FIG 1, which especially shows a drawbridge of the apparatus in
nore detail. Best Mbde for Carrying Qut the Invention 5 Reference will now
be made in detail to the preferred enbodi nents of the present invention.
FIG 1 is a top view of an apparatus for | oading and unloading cargo at a
sea-side of a ship according to the present invention, FIG 2 is a
sectional view of the 10 apparatus shown=in FIG 1, and FIG 3 is an
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partially-sectional view of a ballast tank shown in FIG.
2. '

As shown in FIGs. 1 to 3, an apparatus for loading
and unloading cargo at a sea-side of a ship according to

15 the present invention includes a barge 10 having a
mooring side 11 corresponding to one side of a container
ship 70, a barge anchoring unit 20 for anchoring or
releasing the barge 10 at or from a predetermined place,
at least one container crane 30 disposed on an upper

20 surface of the Dbarge 10 and being movable in a
longitudinal direction of the barge 10, -and drawbridges
40 for connecting ends of the mooring side 11 of the
barge 10 to the quay wall 50.

Here, the barge anchoring unit 20, .which anchors

25 or releases the baxge 10 at or from a predetermined
position in the sea, includes a plurality of ballast
tanks 21 provided at a lower surface of the barge 10 and
a pumping unit 22 for filling or discharging seawater in
or from the ballast tanks 21.

30 Further, the container cranes 30 are installed on
a pair of rails 12 extending in a longitudinal direction
on the upper surface of the barge 10. The container
cranes 30 load or unload cargo while moving in the
longitudinal direction along the rails 12.

35



a pair of rails 12 extending in a longitudinal direction on the upper
surface of the barge 10. The container cranes 30 |oad or unload cargo
while noving in the longitudinal direction along the rails 12. 35 6

Herei nafter, operating of the apparatus according to the present invention
wi |l be described. 1. Moring and anchoring the barge at one side of 5 a
ship First, when a container ship 70 has been noored at a quay wall 50 in
a harbor, a barge 10 is tugged by a tugboat (not shown) so that a nooring
side 11 of the barge 10 i s di sposed adjébent to a sea- side of the 10

contai ner ship 70. u 2 operated  to fill
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the bal | ast ttankehe Pregent tigvent bwt twirhbfoe esmzibathen the bal | ast tanks
21 have been seated on the bottomof the sea, the barge 10 15 is firmy
anchored in place. 2. Loadjng and unl oading cargo Wien the barge 10 has
been anchored in pI]acéVI‘?‘hrlIi ARANARBFIQELRY| bBE HFFdE atheoRe afbARIGE 40
nount ed oB 20 dhig barge 10 is connected and firmy fixed to the quay wall
50. Then, cargo can,.he | oa ed or unl oaded at botj? gl deg of the caqntainer
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10 container ship 70. Then, the pumping unit 22 is operated
to fill the ballast tanks 21 with seawater. As the
weight of the barge 10 increases, the ballast tanks 21
sink to the bottom of the sea. When the ballast tanks 21
have been seated on the bottom of the sea, the barge 10

15 is firmly anchored in place.

2. Loading and unloading cargo
When the barge 10 has been anchored in place in
the manner described above, the drawbridge 40 mounted on

20 the barge 10 is connected and firmly fixed to the quay
wall 50. Then, cargo can be lcaded or unloaded at both
sides of the container ship 70 simultaneously by both
the cranes installed on the quay wall 50 and the cranes
arranged on the barge 10.

25 Then, a trailer 80 loading cargo thereon can be
driven between the barge 10 and the quay wall 50 through
the drawbridges 40 installed before the stem and after
the stern of the container ship 70, to rapidly carry the
cargo between them.

30

3. Separation after the cargc handling
When the cargo-handling has been completed, the
drawbridge 40 is separated from the quay wall 50 and
retracted into the barge 10. Then, the pumping unit 22
35 discharges seawater out of the ballast tanks 21, thereby



3. Separation after the cargo handling Wien the cargo-handling has been
conpleted, the drawbridge 40 is separated fromthe quay wall 50 and
retracted into the barge 10. Then, the punping unit 22 35 discharges
seawat er out of the ballast. tanks 21, thereby 7 causing the barge 10 to
rise. Then, the barge 10 is tugged and noved by tugboats to another
container ship or nooring site, which requires cargo handling. 5 4. During
idle tinme During idle tine, the barge 10 _js noored at a quay wall or
anchored at a predeterm ned |ocation. Wien the weather is bad, for

exanpl e, when.ddsify Widbaddle 4P dpldast tanks 21 are filled wi th seawat er
and surultaneouslr?the contal ner cranes 30 are firmy fixed to the rails

12 of the barge 10,Th&8.t Hete thardarbe 19 teggedeandrmpyefeby thapoase

agai nst wi nd.tofs geserébedcahenenedn PRP aAlJIS ARSHFANY Lorbhe k3 Jpr esent
I nventi on can Ioad or unloaﬂ cah_o at a sea-side of a container ship

nmoori ng at a TRV 189 bling cargo to be | oaded or unloaded
simul tanedusly at both sides, that i's, sea-side and | and-side, of the
contai ner ship, norge rani. k%.t the prior art. 20 Herein, as shown in
FIG. 2 and 3, a predetérm ocgtlon of the seabed in front of the quay
wal | 50, to whichDumitsarigblel Cimne sethedangyy be ssbhecred ab a quegessary

processing argia f&@t aﬁeﬁgrtal Led abf%gféﬁét@fnllg@dtfgg?t%ﬂed ﬁﬂefah?:het he
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simultaneously the container cranes 30 are firmly fixed
to the rails 12 of the barge 10, so that the barge 10
can be firmly held in place against wind.
As described above, an apparatus according to the

15 present invention can load or unload cargo at a sea-side
of a container ship mooring at a quay wall, thereby
enabling cargo to be loaded or unloaded simultaneously
at both sides, that is, sea-side and land-side, of the
container ship, more rapidly than in the prior art.

20 Herein, as shown in FIGs. 2 and 3, a predetermined
location of the seabed in front of the quay wall 50, to
which the barge 10 is seated, may be subjected to a
necessary processing and a flat rock-filled bed 60 may
be then formed on the location, sc that the ballast

25 tanks 21 can be stably supported by the rock-filled bed
60 when the ballast tanks 21 have been seated in the
location.

Further, as shown in FIG. 3, a cushioning chamber
210 may be formed under the ballast tanks 21, to

30 effectively absorb impact which may be applied to the
ballast tanks 21 when the ballast tanks 21 are settled
on the seabed while the barge 10 is anchored.

FIG. 4 is a detailed side view the apparatus shown
in FIG. 1, which especially shows a drawbridge of the

35 apparatus in more detail. As shown in FIG. 4, a bridge



210 may be formed under the ballast tanks 21, to 30 effectively absorb

I npact which may be applied to the ballast tanks 21 when the ballast tanks
21 are settled on the seabed while the barge 10 is anchored. FIG 4 is a
detailed side view the apparatus shown in FIG 1, which especially shows a
drawbridge of the 35 apparatus in nore detail. As shown in FIG 4, a
bridge 8 deck 41 of the drawbridge 40 is |laid between the quay wall 50 and
the barge 10, is fixed to the barge 10 through a coupling nenber 43, and
I's connected with a deck hol der assenblf 44. The deck hol der assenbly 44
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As a result, even when the guay wall 50 is not
level with the barge 10 due to various reasons such as
variances in the height of the quay wall 50 and the

15 depth of the sea, the bridge deck 41 can be easily
installed to connect the barge 10 and the quay wall 50
with each other.

Moreover, a plurality of zroller bearings 42
disposed under the other end of the bridge deck 41

20 enable the bridge deck 41 to smoothly perform its
original function regardless of change in the distance
between the dquay wall 50 and the barge 10 due to
variance in the width of each container ship 70.

Here, the deck holder assembly 44 includes a

25 cylinder 440 and a piston 441. The cylinder 440 is
hinged to an upper portion of the support tower 45, and
the piston 441 is connected to the cylinder and hinged
to one side surface of the bridge deck 41. Therefore,
the cylinder 440 and the piston 441 of the deck holder

30 assembly 44 can fold and unfold the bridge deck 41 from
and into the barge 10. When the bridge deck 41 is
unfolded between the quay wall 50 and the barge 10, the
bridge deck 41 is supported between the quay wall 50 and
the barge 10.

35 When the cylinder 440 is operated, the bridge deck



the piston 441 is connected to the cylinder and hinged to one side surface
of the bridge deck 41. Therefore, the cylinder 440 and the piston 441 of

t he deck hol der 30 assenbly 44 can fold and unfold the bridge deck 41 from
and into the barge 10. Wen the bridge deck 41 is wunfol ded between the
gquay wall 50 and the barge 10, the bridge deck 41 is supported between the
quay wall 50 and the barge 10. 35 Wen the cylinder 440 is operated, the
bri dge deck 9 41 is pivoted about the coypling nenber 43 to enable the

hei ght of the bridge deck 41 to be autondtically adjusted. The support

ngﬁ;nfugﬁiﬁlb?hi' fesd Bl 138 cPEEE Bl | 18] LLNEnBBRRO ) Cner
operates. Toh&idhtenset za%@@eahﬁﬂ¢ﬁﬁlnge%kstﬁbngt@enbﬁleaU§Pm@ﬁgpﬁlﬂ§
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smoot hly. 20 Ind rial Applicability As can egO|ng, an
apparatus actBRftlg ??W%%e45r§§éna|P@%ﬁ%@%n°§aﬁﬂQx§P¥ﬁeu%P@ﬂHedc&Wgo at

a sea-side ofthd GoRicidiosied HRAUHN G A imler 440.
The bridge deck 41 has one end fixed to the barge
10 by the rotatable coupling member 43. The other end of
the bridge deck 41 seated on the quay wall 50 is
provided with a strut 47.

15 The strut 47 can prevent wheels of vehicles
passing the bridge deck 41 from being caught by a
stepped portion formed due to the thickness of the
bridge deck 41, thereby allowing the vehicles to pass
the bridge deck 41 more rapidly and smoothly.

20

Industrial Applicability

As can be seen from the foregoing, an apparatus
according to the present invention can load or unload
cargo at a sea-side of a container ship mooring at a

25 quay wall, thereby enabling cargo to be loaded or
unloaded simultaneously at both sides of the container
ship by both cargo-handling apparatuses at the sea-side
and the land-side. As a result, the present invention
can significantly improve cargo-handling capability of a

30 harbor in comparison with that by the prior art.

Further, an apparatus according to the present
invention can reduce the time for which a ship stays at
a quay wall, thereby improving availability of the quay
wall and decreasing the physical distribution cost.

35 Moreover, an apparatus according to the present



25 quay wall, thereby enabling cargo to be | oaded or unl oaded

sinmul taneously at both sides of the container ship by both cargo-handling
apparatuses at the sea-side and the land-side. As a result, the present
invention can significantly inprove cargo-handling capability of a 30

har bor in conparison with that by the prior art. Further, an apparatus
according to the present invention can reduce the tinme for which a ship
stays at a quay wall, thereby inproving gvailability of the quay wall and
decreasi ng the physical distribution cost? 35 Mor eover, an appar at us
according to i O L i her . hav hijQni hanber
di sposed undgﬁﬁgg%ﬁﬁﬁgFﬁés¥&€%ﬁ§% @%Y%ﬁgcéﬁE%Pgééﬁgnggméggongb%%ggibIe

i npact and prevdsit Brebkdel kst htapkl | adrich apks wiefectievely | absorinks

are settled ghddiprealeack | Bnaddplbpant anbARRER USHACEHL! BY16G gkhe
present inv ntlonag?s drawhridges each having length, inclination, and
hei ght, whi cHTHT BEST &1S i?fd; etk dd mettd hemitdieh ssahek

cont ai ner 5shi p, tharmeidtitiaf, tde sppyravls , acdcrdeg dept bhef pragesnta, so
that the 10 drawhridges be rapidly . installed.and used regardl e of
t he surroundﬁhgs,t?%%}eb§ﬁ$ﬁrthgggF§ éggﬁa t h&€aF e ?%Ylﬂ%ichﬁgngﬁgp st ays
at a quay walincMpiataarhi sahdvémiaht hawhbebn aescbebeikréaly cadriestiedn with
what is presey Qnsiger t.0: t t] a pref.erred
enbodi nent, it %%?%%) éqﬁn erggggﬁhtﬁgtt%%eg?ﬁ%%géégnbﬁgbho?ﬁﬁi%?%ggtto t he
di scl osed ent¥diRAtIe®da vadldr aifingde septhowth Hée Bpar ag9, thatj she

i nt ended1bo GMAbMAGeR!ScdPdhd | £ab1@NS 1ABEaYREH ahhANE sVl ReBalig o5 i t
and scope Oft&ﬁethgos% r%%%%QDEQ?Igﬁeggb§]%hggher reducing the time
for which a ship stays at a quay wall.
While this invention has been described in
connection with what is presently considered to be the
15 most practical and preferred embodiment, it is to be
understood that the invention is not limited to the
disclosed embodiment and the drawings, but, on the
contrary, it is intended to cover various modifications
and variations within the spirit and scope of the

20 appended claims.



1. An apparatus for |oading and unloading cargo at a sea-side of a ship,
the apparatus conprising: 5 a barge having a nooring side corresponding to
one side of the ship; a barge anchoring unit for anchoring and rel easing
the barge at and froma predeterm ned place; at |east one container crane
di sposed on an upper 10 surface of the barge and being novable in a

| ongitudinal direction of the barge; and at | east one drawbridge for
connecting an end of the nooring side of the barge to a quay wall. 15 2.
The apparatus according to claim1, whereln the barge anchoring unit
conprises: a plurality of ballast tanks provided at a | ower surface of the
barge; and a punpiﬁ&aéWFt for filling and discharging 20 seawater in and
fromthe ballast tanks. 3. The apparatus according to claim2, wherein

each of the ballast tank ushi.onj i e
bal | ast tank. 25 4&jT%@ %ﬁ%%%gﬁﬁg gggggﬁgﬁgﬁ?gq%ﬁ%i%1%?Q§§§? ggggéhé?ein
t he drawbri dge S€8msiicdsesf a Bhidge theckRPPerRétse FBOMISEMdtthe quay wal | and

the bargeg the bridggadeek aming 2 ddd:SinEneh &OnBest &shbo3Rit§ tHecharge in
such a manner ,that th bréq e deck can pivot up and down about the first
end of the bfitd§e°fdédk; S81®dpport tower installed on the barge; and a deck

hol der assenbly hawi hgraef iansthearithocaitltedfoB3Satoher shgleandr rateasinghe
br10e deck 04 8356700 S 1Rk SERubRgSa4RR, Baien of [he upporl
at least one container crane disposed on an upper
10 surface of the barge and being movable in a longitudinal
direction of the barge; and
at least one drawbridge for connecting an end of

the mooring side of the barge to a quay wall.

15 2. The apparatus according to claim 1, wherein the
barge anchoring unit comprises:
a plurality of ballast tanks provided at a lower
surface of the barge; and
a pumping unit for filling and discharging
20 seawater in and from the ballast tanks.

3. The apparatus according to¢ claim 2, wherein
each of the ballast tanks has a cushioning chamber
disposed under the ballast tank.

25

4. The apparatus according to c¢laim 1, 2 or 3,
wherein the drawbridge comprises:

a bridge deck connected between the quay wall and
the barge, the bridge deck having a first end connected

30 to the barge in such a manner that the bridge deck can
pivot up and down about the first end of the bridge
deck;

a support tower installed on the barge; and

a deck holder assembly having a first end coupled

35 to a side surface of the bridge deck and a second end



5. The apparatus according to claim4, wherein the 5 deck hol der assenbly
conprises: a cylinder hinged to the upper portion of the support tower;
and a piston having a first end connected to the cylinder and a second end
hi nged to the side surface of 10 the bridge deck. 6. The apparatus
according to claim4 or 5, wherein the drawbridge further conprises a wire
fixedly connecting the upper portion of the support tower to the 15
barge. 7. The apparatus according to claim4, 5 or 6, wherein the bridge
deck has a second end opposite to the fi4st end of the bridge deck, and
the drawbridge_further 20 conprises a plurality of roller bearings provided
under the sgégﬁé éﬁdagfupﬁgg839£;§Qﬂx:, éhﬁa Qﬁ?%ﬁttﬁﬁﬁ?ﬂgssobg?ngoin
contact withfphd gqodyundbldt 6heobmedget heckseéntndaedd fobmt bebbiadge .deck t o
the quay wall when the drawbridge is unfolded. 25 8. The apparatus
according to any one of claim4 to 7, wherein the bridge deck further
conprises a strut °in¥h&l PPPaZetilse asseditd nehd-ofckaian bti déec stk the

contact wthdthe ﬂ@gmewahbseﬁglg.cgﬁgrag@@natus according to any one of the
preceding clains, further conprising, a tugboat for tugging the barge to a
| ocation at which ?hécﬁﬁb?ﬁ%ﬁ IEFHE%%ftPhetBﬁrd%PR%Fcﬂéﬁiiﬁﬁf-aHFacEﬁ? to
t he sea-si desupboat theezhi pnd

a piston having a first end connected to the

cylinder and a second end hinged to the side surface of
10 the bridge deck.

6. The apparatus according to claim 4 or 5,
wherein the drawbridge further comprises a wire fixedly
connecting the upper portion of the support tower to the

13 barge.

7. The apparatus according to claim 4, 5 or 6,
wherein the bridge deck has a second end opposite to the
first end of the bridge deck, and the drawbridge further

20 comprises a plurality of roller bearings provided under
the second end of the bridge deck, the roller bearings
being in contact with the quay wall to connect the
‘second end of the bridge deck to the quay wall when the
drawbridge is unfolded.

25
8. The apparatus according to any one of claim 4
to 7, wherein the bridge deck further comprises a strut
installed at the second end of the bridge deck in
contact with the quay wall.
30

9. The apparatus according to any one of the
preceding claims, further comprising a tugboat for
tugging the barge to a location at which the mooring
side of the barge is disposed adjacent to the sea-side

35 of the ship.



