1 APPARATUS FOR LQADI NG AND UNLQADI 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 mooring at a quay wall, thereby enabling cargo 10 to be
| oaded or unl oaded sinultaneously at both sides of the container ship by
both cargo-handling apparatuses at the sga-side and the |and-side. :
Background Art 15 In general, marine transportation using a container ship

i s advant ageous APPAREIUS NRORBLOASTNG I ANS PONLEAD NG CEAREST AY &BAEg§AEJ0 and
requires |l ess cost in conparison with _ transportations by other transport
nmeans. Countries surrounded by the seaOFi§%I§0 t he Republic of Korea have
been considerably dependent on the marine transportation in a trade with

foreign coUntries.ngﬁﬁiggiaﬁig dthe marine transportation. industry is
currently in pursuit o arger Ships, in order to 25 increase the quantity

of cargo txansport eBheypeashntshiimvenirdosbyreletums ngo phyis iapqlarditsis | boti on

cost and seculbi@in§CopomniaLqehli : It, rbors are required
to expand their fac?lities for nggrﬁhg ant é%?g%fgﬁa%dﬁngp1??%%%%%6?? nost
harbors have i AE&Y gL wafl 2 ahdrbear ganhnaPirag et ke kuchoasamr anes

| ocat ed only appatdieus afdr TbaBehEr @ndaits | Bgr§8SaR0 Lhol Loyl to
be perforned o Ig gﬁ.one side of the a shhp that 1s onl¥)at a quay- si de
or |and-side of % SRIP WOBFIRG aF 239UpKevgddy Wereby enabling cargo
: 10 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.

Background Art
15 In general, marine transportation using a
container ship 1is 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 regquired
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 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 nati of of cargo-handl i ng systens, novenent
lines of transport vehicles, etc. Further, the tinme for which a ship stays
at a quay wal IImStan;pObhls@naltﬁ@ td‘aa:g&j—&x%lrﬁflltd@e &Bp@b@&ﬁtﬁ}e iguantity of
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both car gg-handly ng APRRLAl UsEs alulhe,ea-side and the,. andoside.

Enbodi nen the present 1 nven S0 seek rOVI apparatus
f or Ioadihﬁdf%runqi‘é%dfcﬁg resytgo- @tiom Seatdiedeswica @hnph mrchbenm udes
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“Enbodi nent s of Fumhpresdhie imiwentiicon Whirdther steigk 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 quay wall and
increase the physical distribution cost.

Disclosure of the Invention

_ " Therefore, the present invention has been made in

S view of . the above-mentioned problems, and
embodiments. of the present invention seek 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 lcaded or unloaded
simultaneously at both sides of the container ship by

. both cargo-handling apparatuses at the sea-side and the
land-side.

Embodiments of the present invention also seek to
provide an apparatus for loading and unloading cargo at
a sea-side of a ship, which includes ballast tanks for
rising- and sinking a barge of the apparatus and
cushioning chambers under the ballast tanks for
.effectively absorbing possible impact when the ballast
tanks are settled on the seabed.

- Embodiments of the present invention further seek
. to provide an apparatus for loading and unloading cargo
at a sea—-side of a ship, which has drawbridges each




to -provide an apparatus for |oading and unloading cargo at a sea side of
a ship, which has drawbridges each 3 having length, inclination, and

hei ght, which can be freely adjusted according to the width of the
container ship, the height of the quay wall, and the depth of the sea, so
that the drawbridges can be rapidly installed and used regardless of the
surroundings. |In accordance with one-aspect of the present invention,
there is provided an apparatus for |oading and unloading cargo at a
sea-side of a Shlp, t he apparatus conpri sing: barge having a nooring

si de cor@%%ﬁ%%dlﬁ@gﬁéronén§l6@abioﬂhef@ﬁipheagbéw evhh@lehstdmgbeni t for
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quay val landafcef dblvcat Desbar genanahordphubiyisl, comprises: a plurality of

bal | ast tanks provided at a | ower surface t he barg and a punping unit
for filling and™ didIRHFRHG seEvdt eCmien éﬁ@eFFonPﬁhe Bal |BEeSeRRks. It is

al so prefiervat idwt eaeleof i hherhalildst aaakpakRasua cushi osbagnghanber
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~and a seednd aerd ffinced td aredetermined place; at .least one

container c¢rane disposed on an upper surface of the

barge and being movable in a Ilongitudinal direction of

the barge; and at least one drawbridge for 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
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
‘bridge deck connected between the guay 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 df the bridge
deck; a support tower installed on the barge; and a deck
~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
unfold the bridge deck into and from the barge.

The deck holder assembly may comprise: a cylinder
hinged to the upper portion of the support tower; and a




upper portion of the support tower, so as to fold and unfold the bridge
deck into and fromthe barge. The deck hol der assenbly may conprise: a
cylinder 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 deck, and the drambridée further conprises a plurality
of roller 10 pféfbﬂgﬁa9&9§'%thﬂﬂﬂ?reﬁ&' éﬁﬁgggegngo AN ER deck,
He it ?‘ﬂe

the roller bearings being’in contact

second end ofatﬁécﬁ’ﬂiddgfﬁl@ebknﬁédtfi@ 1i-:j'@lf\"‘-ayE"\;%dlfal Wleﬂﬁqmeoﬂr@h@rlhlgedge

unf ol ded. Thed@@kdge deck may further conprise a strut 15 installed at the
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10 'bearings provided under the second end of the bridge
deck, the roller bearings being in contact with the quay

PN

wall to connect the second end of the bridge deck to the
quay wall when the drawbridge is unfolded.

The bridge deck may further comprise a strut

15 installed 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

e

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 wview the apparatus shown



FIG 2 is a sectional view of the apparatus showmn in FIG 1; FIG 3 is an
enl arged partially-sectional view of a ballast tank shown in FIG 2; and
35 FIG 4 is a detailed side view the apparatus showmm 5 in FIG 1, which
especially shows a drawbridge of the |[[ apparatus in nore detail. Best
Mode 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

vi ew of an apparatus for |oading and unlgadi ng cargo at a sea-side of a
ship according to the present invention,”FIG 2 is a sectional view of the

10 apparatus showid n £l Gynlen2 S nl_ar ; _
partial |l y-sectional view of ghbar%ﬂ;%‘%%% gﬁngm% iaﬁ %‘?%Wb£§ggis Os%o'\;‘\ﬁe! n
FIGs. 1 to 3, 2BA>5ppUPatlsmPse Hekaihg and unloading cargo at a sea-side

of a ship according to 15 the present invention includes a barge 10 having

a nooring side 11 correspondipg to one, side of a container ship 70, a
bar ge anchori ng uni§e§'6 ﬁ%&ea rigYbrI PR eBRE nfnYeRtbaRge 10 at or from
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( partially-sectional view of a ballast tank shown in FIG.
H 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 barge 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, thé barge anchoring unit 20, .which anchors
25 or releases the barge 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 palir 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



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 |oad or unload cargo while noving in the

| ongi tudi nal direction along the rails 12. 35 6 Hereinafter, operating of
t he apparatus according to the present invention will be described. 1.
Mooring and anchoring the barge at one side of 5 a ship First, when a
cont ai ner 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 is dispos } to ~side of, 1he 10 container ship 70.
Then, the punping 5%??g£§g?§%%befgfggﬁlﬁg19€Ht§%ea§§FF'§P%zﬁﬁ§°§égﬂﬂth
seawat er. As FRethoepyhsent ihvehbige WOllnbeedsesribéd. bal | ast tanks 21
sink to the bottomof the sea. When the ballast tanks 21 have been seated
on the bottomof the sea, the barge 10 15 is firmy anchored in place. 2.
Loadi ng and unl oadi hy ¥arEbigneRd: Recherdadl d-hemdares ahcﬁﬁlee(flifﬁf pface in
t he mannes descshiyed above, the drawbridge 40 mounted on 20 the barge 10
is connected and figmy fixed to the gqua L 50. Then, cargo can_ be

| oaded or unl oaded é&r%kﬁrﬁh%?d%SCB?t?ﬁﬁgfg%#éPngp basp breTs Maatesh&us| y
by both the xraney wadilaldkdionat haxipeay, veal babfeand tie euggyed by raanged

between  ho. Ll Angtt i kel el by AR e PGt aBs SR
instal | ed beft#ede hd Ost & aféispesed adincand: ntof aheseansadaerofhiyher’0, to
rapidly aarryeddiaité¥ BhRSIPEENTHREM 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 loaded 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 cargo 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



30 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 time During idle tine, the barge 10 is noored at a quay wall or
anchored at a predeterm ned | ocation. Wieh the weather is bad, for

exanpl e, Mencéﬁs+139¥\¢]ﬂgyba% g 10 ballast tanks 21 are filled with seawater

and sinul taneous e container cranes 30 are firmy fixed to the rails
12 of the barge 10,Theni htketherdarye 1o tvasebe anidr moyede by i tughertes

agai nst wi nd.+4s gdasehtPed RRRYEnea" Y atye aﬁseg_dahgg g e ey @ esent
i nvention can load or unload cargo at a sea-side of a“contaitfer ship
nooring at a TRAYLTRF Ica¥FereandLl@bl i ng cargo to be | oaded or unl oaded
sinmultanegusly at both sides, that is, sea-side and | and-side, of the

' ninthe prior art. 20 Herein, as shown in

'E?E;élge;nzth’angggdrqiig%é%ﬁﬁﬂﬂ%ﬂ?on of the seabed in front of the quay
wal | 50, to which mheidprgéldeime seehedbangy be sebpected @ & dqiepessary
Pocat ion. sohar the=hafifiel 52" 2 Ret0stBininta  I8HALSRIT0  heh B ne
rock-filled beehtleer wien bhé,bafdnstexamids 21 wivere Beenisearitdy n tie
locationig bpallast tanks 21 are filled with seawater and

{' 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 aécording 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, so 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



Further, as shown in FIG 3, a cushioning chanber 210 nmay be fornmed under
the ballast tanks 21, to 30 effectively absorb inpact which nmay 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 viewthe
apparatus showmn 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 nmenbef 43, and is connected with a

deck hol der a Ly 44, The deck .hal der senbly 44 is 5 telegcopically
fixed to a su%%gg? 4%iovx%$ Eggi S8 qreléijgoen gﬁhésb Yl 1565?186’{% $haSu3H
adj ust abl e | eviglh. Stheasduptheg bsegser 183 st dliked bedwedre t barber geo 10

and one end o ri.d 1 e lyd o] i vot ed
up and down bih%ﬁgggeék J%§£¥n§0m%§§gﬁgf%ﬁﬂ4gﬁéb9§ﬁngggﬁ?éé?éaﬁgggﬁp?ing
nmeans such as@&CkphPldesi aesemP e 28npl Bhed dgsk: holdquplasapmhanhets 488 As a

result, ewen wbEsstbsiEaBYyWalkkedO tics aﬂoéu%ﬁ@i"@' t¥ivbP ke shangg 11y dyg to
vari ous reaso such as varéaqﬁes in the nght of the quay wall 50 and
the 15 depth OfStARrSeal? t AR pFivR R Rl 429 ddntaRleatengthi nstalled to
connect the barge IfThandotpbingayembbl 20 iwsthleadh eithelen MHLPEFge a

Geck 41 20 chloPae, AEE S P8 bRe AR ettt L peRt AP oot
function rega@ttiesdloftahhageivoted dpsaadcedowret byertidiedgory hallde50 and:
L1 S gsoLe Mo gt SRS AR SIEDIRGTIALRS' silhe 0 1
The cylinder Refpl jkoint ‘may be employed as the coupling member 43.

: As a result, even when the quay 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 roller 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 gquay 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



hi nged 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 hol der
30 assenbly 44 can fold and unfold the bridge deck 41 from and into the
barge 10. Wien the bridge deck 41 is wunfol ded between the quay wall 50 and
the barge 10, the bridge deck 41 is supported between the quay wall 50 and
t he barge 10. 35 Wen the cylinder 440 isgoperated, the bridge deck 9 41

i s pivoted about the coupling nmenber 43 t0 enable the height of the bridge

deck 41 to be4@uiengwge&ayabaqhugh@dco € 134P AR OWY 49 é%%]té’te%ﬂérm y

fixed to the _ 5 barge 1 he support ~t ower can suppor
wei ght  of t he®tFlge HEcktKQ mhFF@gﬁhedéﬁklnéér &40 hﬂxﬂaﬁﬁﬁmaqlﬁa1ﬂx end,

awre 46 hava@gu@téarong tensile strength is connected between the upper

portion of the ort tower 45 and a portion of the barge |Iocated on 10
the side opposite ?ﬁhe{ h8YRPPF hd&PVEZ0. 455I)'h’§uﬁF| &6e %‘éﬁ?@-ﬁlghﬁ§ dok® e fi xed

to the baisge bdfgdylthey othsablhecasppag: mesker 43 Jdde eubporendid the

bri dge deck e n he a 0 vi d wWth a strut 47. 15
The strut 47Aﬁ%angeﬁ¢ e\(g)éf(rjlt ch GIU &o/?e Vgﬁl(% éf dﬁggﬁ %?‘ﬁe ‘Bﬂﬂﬁé fecié %1
from bei ng caumitatbsﬁa Tt @]bp@depa@rt 20 v ifrer rﬂﬁdh&mrtg)at heee tdvicr Koeasssi Iod  t he

bridge deck Asutrérr?il’?bisaléo%fe%g&lg?? S{;@%gf_hgo ?)%sr (J;@tpéljldg% deck 41

nore rapidly and snoot hl I cab As can be seen from
t he foregoi ngsul%HP%Fpp'é‘P‘&?Hs%a@é& o NBOEbiphe Ofr éféﬁtbam%nﬁlp§ﬁtedn dmad or

unload 10 the side opposite to the cylinder 440.

g 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 wvehicles
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 wvehicles 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



cargo at a sea-side of a container ship nmooring at a 25 quay wall, thereby
enabling cargo to be | oaded or unloaded sinultaneously at both sides of
the container ship by both cargo-handling apparatuses at the sea-side and
the |l and-side. As a result, the present invention can significantly

i nprove cargo-handling capability of a 30 harbor in conparison with that
by the prior art. Further, an apparatus according to the present invention
can reduce the tinme for which a ship sta&; a quay wall, thereby
inproving availability of the quay wall "and decreaS|ng t he physi cal
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i nvention may further have a_cushioni ng c
bal | ast tank, YR#FEh eagh ePPéé@ﬁPelEﬂ%soWblcboéﬁfbl efifgpidvediyd Preveht

br eakage of tﬂﬂ@s@ﬁﬂaléshmﬁ@ﬂks RN Pgriesrehal | B%bakﬁ%%s ake egLtlggh phst he

seabed. 5 In ition, an ap tus accordin resent |nvent|on has
dr awbr i dges egiﬁk%aw?ﬁ% A %i a?ﬁc??ﬂ%fl%ﬁg %ﬁﬁt%%ﬂgﬂﬁ thei erakad - be
freel y adjsust ed acnmrﬂd@gtionthanmaﬁphratubhacedmﬂahgemdﬂﬂﬂh presdiet ght
of the quay the,depth of the so_t 0 drawpri dges can
be rapidly |\rll\gjtla?l?e and uggd ré%ard] fesd© of t Fa© urrg'fﬂdﬁggs Vf ‘gby
further reduciglinrtiome ahdr hbighta shiijchstays e afqaeyywaaldjus\/wnde
this invent! o das e deene! fedehlor CRARCELRAN i Welh o 't‘iaemhéfql{l A

considered to be the practical and prererred e dd nment
be understooquh%?etﬁEaYnVéﬁﬂvoﬁn@sﬁhﬂ depfitt «f the heeadi sol 63ed the

enbodi menp aﬂikatvﬂﬂ:ﬂigeé’% ngsn bat ragmdwelneeamaayanat ustd MRRARA 4y cover
various nodificatjons and v riations the spirit and scope of the
90 appended f; Frbe surroun ings, r-|hereby further 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 wvarious modifications
and variations within the spirit and scope of the
20 appended claims. '




11 dainms 1. An apparatus for |oading and unl oading 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 releasing the barge at and froma predeterm ned pl ace; at
| east one contai ner crane di sposed on an upper 10 surface of the barge and
being novable in a longitudinal direction of the barge; and at | east one.
drawbri dge for connecting an end of the gnoring side of the barge to a

o]

quay wall. 15 2. The apparat us accordrng claim1l1, wherein the barge
anchoring unit conprises: a plurality of ballast tanks provided at a |ower
surface of the barge and a punping unit for filling and discharging 20

seawater in and fromthe ballast tanks. 3. The apparatus according to claim

2, wherein each oflt%hgrga%ttdsanéer hféaelﬁgsghanuﬂgoaeapg arg;'oS%CEsed
under the ballast tank. 2 The apparatus according.to c 3,
wherein the & & idgE dd®, N5 icRpR e &&ﬂﬁﬁﬁ%&PQEnmeen the quay

wal | and 5the barge, Hdl%ebmmelgj%iﬁncﬁ@ﬁiﬂi@ aifikr sbrendpennnagt ed o3@ to
the barge in su manner. that the bridge deck can pivot up and down
about the fi P ﬁﬁg5rmiﬁ§”ﬁrrdge deck; a support tower installed on the
barge; and a deck hdbmmg&nﬁnﬂﬂdqﬂdqnunm;zﬁ&frsnchodinguahedrelaﬁsﬁnga si de

surface of thebiidgg %%C%n%p%r%n§%p%Q%d%Q%rH%ned-place;
at least one container crane disposed on an upper

10  surface of the barge and being movable in a longitudinal

TN

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 c¢laim 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 claim 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



fixed to an upper portion of the support tower, so as to fold and unfold
the bridge deck into and fromthe barge. 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 hinged to the side surface of
10 the bridge deck. 6. The apparatus according to claim4 or 5  wherein

t he drawbridge further conprises a mnre:%%xedly connecting the upper
portion of the support tomer to the rge. 7. The apparatus accordi ng

toclaim4, 5. 6 g p mte to
the first eﬁéggg Fﬁe\gg 2) ggld%tlﬁecqjger rﬁ%ﬁ"f §OB§OWpI’I ses
a plurality gPlﬁoﬁPéruﬁéaﬁ n@éepbﬁwﬁéédd@ﬁ&eﬁntph@nﬁeééﬁﬁlé@@ dfandse bri dge
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
unfol ded. 25 8. The- apP&r &PRErAEESr ACFG O ey briel Bk of ai Waegeipgthe

wherei n tthe Gecdgrodeaek éseéﬂﬁmyc@ﬁmpraeasa strut installed at the second

end of the bridge deck con t he quay wall. 30.9. Th appar at us
according to any onhe C&fljtnh - ﬁ"&@&? Fe]ﬁ% RR$heP g siPhg gg?ugboat

for tugglngsmmBObargeweo,aahdcatlon at whi ch the nooring S|de of the
barge is disposed adjaconiy t 9 N8 Sed Siede 35,0k tR8LEALReg ta the
cylinder and a second end hinged to the side surface of
10 the bridge deck.

o

6. The apparatus according to c¢laim 4 or 35,
wherein the drawbridge further comprises a wire fixedly
connecting the upper portion of the support tower to the

15 Dbarge.

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 gquay wall when the
drawbridge is unfolded.

25
8. The apparatus according to any one of claims 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.



