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CROSS- REFERENCE TO RELATED APPLI CATI ON . Thi s application
clains the benefit of copending U.S. Provisional Appl i cation No.

60/ 077,443 filed March 10, 1998. © 5 -1- - BACKGROUND OF
THE | NVENTI ON TECHNI CAL FI ELD

CONTAINER TRANSFER TERMTNAL SYSTEM AND METHOD

CROSS-REFERENCE TO RELATED APPLICATION

* This application claims the benefit of copending U.S. Provisional
Application No. 60/077,443 filed March 10, 1998.

5 . BACKGROUND OF THE INVENTION
| TECHNICAL FIELD .
~ The present invention relates to a terminal and system for the
automatic computerized transfer, e.g., loading and uﬂloading, of containerized
| cargo between a container ship and trucks, railroad cars, other ships and/or -

10 storage.

BACKGROUND ART
The related art of interest describes various means for unloading
ship cargo on land. or offshore using gantries for loading and removing cargo
from ships. .. | |
15 ' Accordingly, it is a principal object of the invention to provide a -
~ container ship terminal with storage truck and ra11 fac1lmes |
It is another object to provxde such a container ship terminal
having an overhead transverse beam and elevated ground rail system, with the
overhead transverse beams being used for loading and unloading of container
20 cargo from ships, and to and from storage, through the use of automated
vehicles, preferably without changing the onentauon of the containers.
It is a further object to prov1de such a container sh1p terminal with
- automated vehicles to transfer container cargo via the elevated ground rail

system to and from trucks and railcars.



The present invention relates to a term nal and systemfor the
- automatic conputerized transfer, e.g., |oading and unl oadi ng, “of -~~~ - " -
. cont ai nerl‘)gsgw4 154 Car 9O bet ween a cont ai ner ship and truckspctasdomsess cars,
ot her ships and/or 10 storage. BACKGROUND ART. - The

related art of interest describes various neans for unloading ship
cargo on land or offshore using gantriegs for |oading and renoving cargo
fromships. 15 Accordingly, it is a principal object of the

i-nvention to providgeg also aﬁ@b&éﬂr%?’théfﬂvﬁn%ﬁ%B?Jm&é%@cﬁé%ﬁ%nertrUCk and
rai.l facilities. I s anot her object- to preovide such a -

cont ai ner ship pertrenali which is full;amnmguatad andrchpmrdiled by sveensel lcompugerd el evated - -

ground rail sys%%‘_r'r}_l with th overhead transverse bgams bei ng used for
[ oadi ng anystem BIdDA drassier of cargnto SUps, SERTge f KifpEcartingd to and from

storage, through t hq Windt e{"ﬁ%ﬁgﬁ?ﬁ@towde ifehiaCdotRainlf ?lfn‘f)rrépfh}i}a’i"' t hout

changi ng the orient at Ion o I ners.

furt hers obpfésring @ graving declsand contadmérashiye supgvrpsdreices adlileva Sltip is aut omat ed
vehicles to transfer container cargo via the el evated ground ra|I
system to barthed igrthe te@nigabngd rail cars.

It is a further object to provide such a container ship terminal with
facilities for rapidly refueling ships berthed in the terminal.
| A still further object of the invention is to provide such a container
10 ship terminal which is dependable, economic and fully effective in
accomplishing its intended purposes. v
SUMMARY OF THE INVENTION
The present invention relates to a terminal and system for the
automatic computerized transfer, e.g., loading and unloading, of containeriz&d
15 cargo between container ships, trucks, railroad cars, and storage. The terminal
~ and system of the present invention reduces the amount of time required for a
container ship to berth, to bunker (take on fuel),' load supplies and to discharge
and/or take on cargo. The terminal and system of the present invention is
equipped to store or transfer the unloaded cargo automatically by using
20 independent container transfer vehicles. The cargo ships are moored in docks of -
o é_tenninal building constructed in or adjacent to a waterway. Preferably, each
of the docks in the terminal and system of the present invention has the
capability of acting as a wet dock, a graving dock and a lock. The terminal may
- ‘be constructed by utilizing encapsulated dredged material. An overhead
25 transverse beam system permits an'individual container transport vehicle to lift
a'piece‘of cargo up and away from the ship. The container transport vehicle
then distributes the unloaded cargo to the pertinent transportation vehicle or to
storage within the terminal. |
Thus, as a first aspect of the present mvennon a termmal system

30 for unloading containers from and loading containers onto container ships is .
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-1t is al saygnembisgct of the invention to provide such a conP@rfsps/o
termnal which is fully automated and controlled by a central conputer-
system for the transfer of cargo to ships, storage, trucks or railcars.

It is another object to provide such a-Bentainer ship termnal 5 offering
a graving dock and contai ner ship support services while a ship is

berthed i ndisti@sédrovniRising a terminal structure hatihgias iatdrostketed bjghe sidep

provi de such a container ship termnal wwth .. facilities for rapidhy—..... ..

‘refueling laft yide gadunansidp, andasubsingally open front side with at legssene Quayir t her
o oh 1o epaadiPebirdas et BoBHB (e SHER pRe BRI pRRhs Hall dh Al
_ - two facing sides thereof, a plurality of parallel elevated ground conveyance rails
5 positioned atop at least one of the walls, parallel longitudinal conveyance rails
. positioned above each of the walls, a plurality of parallel transverse overhead
~conveyance beams constructed and adapted to be posidoned perpendicularly.
- between the parallel longitudinal conveyance rails, and at least one container
' . transport vehicle constructed and adapted to be capable of traveling along the
10 elevated ground conveyance rails and the parallel transverse overhead
conveyance beams and adapted to pick up, carry and deposit a container -
between a container ship berthed in one of the at least one docks and a location
other than the container ship. |
The terminal system may further comprise a computer control*
15 system for controlling the operations of each of the container transport vehicles.
When more thah one dock is included in the terminal system, interquay transfer
beams may be included for conveying container transport vehicles from dock to
dock. |
In addition, the terminal structure may further comprise a storage
20 and transfer area adjacent to the docks containing railroad tracks and/or a
roadway, so that the terminal system can transfer containers between a ﬁrst ship
- berthed in one of the docks, a second ship berthed in a second dock, a railroad
| car on the railroad tracks, a truck on the roadway, and/or a storage area within
- the storage and transfer area by utilizing the transverse overhead conveyance
25 beams, the elevated ground conveyance rails, and the container transport
vehicles under computerized control. Furthermore, the términal systém may
comprise a railroad access and a truck access to the terminal structure for
connection to the railroad tracks and roadway in the storage and transfer area.
- In 2 second embodiment of the present invention, the railroad

30 access and/or the truck access are connected by a tunnel under water to the



acconplishing its intended purposes. SUMVARY OF
THE I NVENTION-. .. . : --The. present--i-nventi-on relates to.-a-term nal
-and syster‘rw(pggmm autorratlc computeri zed transfer, e.@crnsysswg and
unl oadi ng, of containerized 15 .cargo between container ships, trucks,-

railroad cars, and storage. The term nal and system of the present

i nvention reduces the anount of time reguired for a container ship to
berth, to bunker (take on fuel), | oad supplies and to discharge and/ or

take on cakgeniniharh@uré Gsihg abdryet eniieed Jothrdphesemt In awkirdi on is
equi-pped-t.0. store or -transfer. the. unloaded..cargo. automatical ly. by using 20
i ndependenleﬁm!@ieﬁbrthﬁ railrord acoessiapidabe Turk acqp¥ars SPPREGrd bifdor ed i n-

docks of te co ed - in or adjacent to a waterway.
Pr ef er abl y,ca‘é%%vﬁa 5n SQB# i%h{? @%‘fﬁ?’%’ﬁ%‘ﬁﬁ &r'mi nal and system.of the
present invention hagyrfifermore, tﬁél@é&%xhhié&sﬁgmi‘ﬁy&ﬁl@éhﬂ%ka a
gravi ng dock and a | ock. The t'erm nal may be constructed by utilizing

encapsulSat ¢erminetismactee t acaqommmmailhwaathga yeargibund pperagioanmdyet em .
permts anlndlv dual o ai ner t.ranspor, hlclet | ift i ece of
bar g0 up. aiEFENRE) SO IRHLCL FBPisaIe Ot OB e temRmrL FEre g ARea s 8% hen
di stribut e?e&@%dﬁ'ﬂlﬁ’ﬁ@@ék“e%&%ﬁs%éﬁ@wﬁﬁfﬂ t%%hﬂﬂa@@&ﬁ@ﬁﬁr@tée%cé‘ %ftﬁise or

to storage wthin the term nal. as a first
aspect of tsbpaqateeﬁ'em thawgm handling axgagiofighe wyretinah \8mchfpmov1dalaaacbs ng

cqnt ai ner S shi] OrQeered in the Qi%cl%so rllnto%} Qgé side r}t Odecronr'lxggxl'xgge Eiegxgclesp adaptable to

10 the form of a ship’s hull, service harnesses which provide fast shore service
connecdons to ships berthed in the docks, caisson dc_iors (which may be attached
to at least one of the docks) which open and close, and when closed isolate the
dock from the adjoining waterway to allow dewatering of the dock for

~ drydocking a ship or to permit water to be pumped into the dock acting as a“

- 15 lock to raise the position of a ship within the dock, and a high flow rate fueling
system for a ship berthed in one of the docks comprising storage tanks and
means for high-speed pumping of fuel.

_ As another aspect of the present invention, remotely controlled
docking modules are provided for moving ships in or out of the docks.

20 As an additional aspect of the present invention, a bow mooring
assembly for mooring a ship by the bow in a dock of a terminal is disclosed,

- : comprising a horizontal rail in a dock wall, mechanical stop elements mounted
to the horizontal rail, an H-shaped frame having a front portion consisting of a
~ pair of separated bumpers for accepting a bow of a ship and a rear portion,

25 wider than the front portion, and a plurality of hydraulic damper devices
interconnected between the horizontal rail and the rear portion of the H-shaped
frame, and whereby thé H-shaped frame is limited in movement by the

- mechanical stop elements and the front portion of the H-shaped frame can

accommodate a plurality of bow shapes.
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"di scl osed, wepIsssls#i ng a terninal structure having an inter cASEESRE5I65ght

si de, left side and rear side, and a substantially open front side wth
at | east one quay adapted to form at | east one dock, the dock
preferably having a wall on at | east -S5-two facing sides thereof, a
plurality of parallel elevated ground conveyance rails 5 positioned atop
at | east one of the Vsla y¥et fymhgr pspect of gha presert inverten, anlosking side

. posi-ti-oned.above each. of the walls.. a pluralitv. of .par.al.l _
Bverhead. . fengesasSaR Fop mitnetih Siip dn BAP A df Lt E HisBloshSl T oned
. perpendi cu kgﬁ{?ﬁsing 2 IReRaRobfRg BRies hifunk@lEd A Bl a SEpVL Ky eRmdt S, . and

at | east on ont ai ner transport” vehicle constructed and adapted to be
capabl e of atiapted| torfif intothe slored Masringsfiwitggomprising anoplongelemidng and t he

aral l el transverse overhea _ .
P .5 connected to a first enc&j of a shaft and an electric rotary actuator attached to a

second end of the shaft, a rectangular fender element having elastomeric pads
on a front surface and an apemire for the shaft of the key elemen't; the
rectangular fender element further having a top surface connected to a first end
of a rotatable extender arm and to a first end .of an adjuster arm, a rectangular
10 fender carriage mounted in a dock wall and being connected at a top surface
| ~ thereof to both the roratable extender arm ata 'secofid end thereof, an‘d.the :
adjuster arm at a second end thereof, an extender ram connected between the
top surface of the rectangular fender carriage and the rotatable extender arm, a
- hydraulic power unit mounted to the rectangular fender carriage and to then.
15 extender ram to automatically adjust the fender element to an inclination of the
hull surface .of a ship with appropriate dampening by positioning the extender
ram, and a pair of wheels mounted to the rectangular fender carriage for
positioning the rectangular fender carriage within a horizontal groove in the
-dock wall, and whereby the fender carriage can be locked and unlocked to the
| 20 slotted mooring fitting by the use of the key element. '
~ As afinal aspect of the present invention, a system for rapidly
- fueling a fuel storage tank of a docked ship in a terminal having quays is
| - presented, com_p_riﬁng a quayside storage tank inside the _tfansfer terminal for
storing fuel, a fuel pumping unit connectable to the ship's fuel storage tank, a
25 fuel filtration unit.located downstream from the quayside storage tank and
connected to the pumpirig unit, a pumping c.ontrol unit adapted to control the
~ flow of fuel by the fuel _plimping unit, and a vapor evacuation unit connected
between the quayside storage tank and thé ship's fuel storage tank, whereby

rapid and safe fueling of the ship's fuel storage tank can be accomplished.



conveyance beans and adapted to pick up, carry and deposit a contai ner
- between-a contai ner ship berthed in one of the at | east one docks and a - - -
"l ocation wo99méiser than the container ship. PCT/USY9D5165 i nal

system may further conprise a conputer control 15 systemfor controlling
t he operations of each of the container transport vehicles. When nore

t han one dock is included in the term fal system interquay transfer
beans may be included for conveying container transport vehicles from dock
" to - dock. BRIEF DESCRIPHIMOIN DFTHE DRAWINGnal structure may

- further conprise a sgorage 20 ,and transfer area adjacent to the docks -
cont ai ni ng railroad h%%g‘@’em{ﬁlat&d ob

jects, Seatiess, andrdvaRtages Of e minal - - -

The docke, Peb AR AW BEbrg TP BRaTatod iy ftitnes 1o pREEMRSANGT S D

t he rail r adetailechdészriptiohrofche presehdy poefdrey, albeililusteativepempodimeneswi t hi n
the storage and transfer area by utilizing the transverse overhead
conveyahceofibe DEesgRE InvieREoR vEen takeq B FRAIUNGHOR WEHE Ene 36CPPaRYING he

cont ai ner &r%%'ﬁ Qtlerein: vehi cl es under conputerized control. Furthernore,
the term na sygtem nay conprise a railroad access and a truck access

to the termnal strURgUIR if #fragmentagientisafetrt oW, paidallgdstokemcks and
roadway in the storage and transfer area., ) In a second
embodi mentaway,1oh@ fyseemhpdimentnfisoship teraninal 2qcording o the pERSENEINd/ or t he

truck accefgeidh connect ed by a tunnel under water to the

10 Fig. 1B is a fragmentary detail view, on an enlarged scale, of an
interquay transfer beam and its support; ) -
Fig. 2 is a fragmentary sectional view (from the front) of a ship’s
berthing area; | ' _
Fig.3isa fragmeni:ary schematic top plan view of the terminal*of
15 Fig. 1A showing the rail, truck and ship access facilities; |
Fig. 4A is a fragmentary sectional view (from the front) of
containers on a loaded ship, with containers being moved by container transport
+ vehicles; | |
Fig. 4B is a fragmentary top plan view of the terminal of Fig. 1A
20 showing the top of a quay wall with container transport vehicles on elevated
ground conveyance rails and on an overhead transverse beam;
- Fig.5 isa fragmentary schematic sectional view (from the front)
of the service portal area of the terminal of Fig. 1A;
Fig.6isa fragmentary schematic sectional view (from one side) of
25 the terminal of Fig. 1A showing the container storage area and access thereto by
truck and rail; | _
Fig. 7 is a fragmentary schematic sectional view (from the front)
of the container storage area of Fig. 6, taken along the line 7-7 of Fig. 3 and

looking'in the direction of the arrows, showing access thereto by truck and rail;
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“term nal WOAYHEEISE using contai ner chutes | ocated therein. FﬁT’é’S{’?{?ﬁlas,

enbodi ment, the railroad access and the truck access are connected by a
causeway on supports to the term nal structure. :

Furthernore, the ternmi nal system may inc€lude an enclosed 5 term nal

structure to acconmodat e .al | - weat her, _year-round operati on, whic

“terminal system furt k& gd%ﬁfpf@@é%mér%%’ém %lﬁvﬁql@aclé’%ﬂ”rf&-la%?%m#]&al%ans

- for regp&}éwgaﬁgyepagaa&lﬁgn'yssi ons fromw thin the termnal-structure; -
"service portals separate”fr'om t he cargo handl i ng areas-of--the-term nal - -
whi ch .provi de accessFigo9A is afhagimseteryt fedidmaniciop plare kiew bbavcanthiseémde fender . .
noor i ng devi ces adaptable to 10 the formof a ship's, hull, segvi ce

har nesses WANIMPTHVOFGCHTRES §1F3FE0 S@iteines on an overhead ansverse beam;

5 Fig. 9B is a right side elevational view of the container transport
vehicle on the overhead transverse beam of Fig. 9A; _
- Fig. 9C is a front elevational view of the container transport
vehicle on the overhead transverse beam of Fig. 9A; |
Fig. 10A is a schematic top plan view of a ship’s bow catcher
10 fender;
Fig. 10B is a schematic top plan view of a fender for a side of a
ship or a docking module in a locked p’osi_tioh; -
Fig. 10C is a schematic front elevational view, to an enlarged
~ scale, of a rotary actuator and key in a locked position relative to a slotted o
15 mooring fitting affixed to a side of a ship or docking module; |
' Fig. 10D is a schematic sectional view (from the top) of the fender
of Fig. 10B showing the key in the unlocked position; B
Fig. 11 is a schematic top plan view of ships in moorings with side
fenders engaged; | | -

20 Figs. 12A, 12B, 12C and 12D are schematic top plan views which

illustrate the sequence of events that take place to berth and moor a ship using
. - remotely controlled dochﬁg modules and fender devices;
~ Fig. 13 is a schematic diagram of a system used to rapidly refuel or
bunker ships;

25 Fig. 14 is a fragmentary schematic left side representation of a
second..embodimenf of the present invention in which the terminal and systém is
located offshore in any navigable waterway (such as a bay or harbor) with a
bridge from the mainland for truck and rail access.to the terminal; and

Fig.15isa fr_agment_éxry schemaric left side representation of a

30 third embodiment of the present invendon in which the terminal and system is



connections to ships berthed in the docks, caisson doors (which may be

attached to at |east..one of the .docks) -whi-ch-epen-and-close,- and when- -

- cl osed i sowetos/stize dock fromthe adjoining wat erway t oPEKUSHP/05165
dewat eri ng of the dock for drydocking a ship or to permt water to be
punped into the dock acting as a 15 lock to raise the position of a ship
within the dock, and a high flow rate #8eling systemfor a ship
berthed in one of the docks conprising storage tanks and nmeans for

hi gh- s peedloparedi afg;hoi‘e fruehy navigable waterway (such/As abayt beharbopreithedn t he

present invention, not.el. olled .. docki dul es. are provided -
for-movi ngd&RsHInng! gqr BUEK y%‘?gﬁ*{aa?f&&? thgjerminal frbm the ma ‘g'n addi tional -
~aspect of the presen ey mooring a
ship by the bow in agléocé O?érgQ%e &ﬁ%ﬁep&)ﬁe&%gl%st%%eé% %‘“EQE

erm na onprising a
hori zont al demite correspeoindikg @dtresrechani cal st op el enents nount ed to
the horizontal rai I g2 H-shaed frarre haV| ng a front DOr t | on_consi sting of
a Pai r of sEBAAILEIIDESCRI DFEHES 3 REDEMBORIMENTS nd a rear

portion, 2eypWEein I{,ﬁgn t he front portlon and a pI urallty of hydraulic

danper dev erconnect ed between the horizontal rail and the rear.

portion of the H shapeférring nowattethealtdwivig ragledint prerithiah epeite partiab i s
limted in novenent_ by the mechani cal stop elenpents and the front

portion of biggkayay wéﬁ*ermg ollfig. tAnas a firg caehadiment oha site plan, the presgaiy
shapes. 1nvent;on provides a container ship terminal, generally designated by the

10 reference numeral 10, constructed _in or adjacent to waterway 12, which
includes an automated overhead beam and elevated Tground rail wansfer system
generaliy_designated 14 and controlled by a central computer system (not
shown) housed in control station 16 for loading, storage and unloading of cargo
containers 18 from stacks thereof, generally designated 64, on ships 20. A

15 . Ships are shown berthed in an exemplary number of three wet
docks, graving (dry) docks or locks 200 (hereafter all referred to as “docks”).

. Each dock 200 preferably includes caisson doors 24 (shown in Fig. 3, but not
shown in Fig. 1A to enable viewing of ships 20) which may be hingedly secured
to dock 200. Caisson doors 24 (Fig. 3) may have a hollow steel strucrure and

20 open outward and close across the entrance of dock 200 with the requisite
| conventional locking and sealing elements. Conventional support blocks 47
. required for dry-docking are shown in dock 200 under left ship 20 in Fig. 2.
| The required pump rooms 23 for flooding and'dewatering dock 200 are
preferably included in berms 54 of q.ﬁays 22 as shown in Fig. 2.
25 Individual containers 18 are shown beihg transported by container
~ transport vehicles 26 on an éutomated overhead beam and elevated gfound rail
transfer system 14. Transfer system 14 comprises a plurality of longitudinally
~ spaced overhead transverse beam assemblies 28 and a plurality of transversely

- spaced longitudinal rail assemblies 30. Note that the orientation of individual



WD 99/ 46154

"As .a yet fWPIIAEPIS4spect of the present invention, a |ocki ngPEFﬁg”’Os“fender
assenbly for nooring a ship in a dock of a termnal is disclosed,
conprising a slotted nooring fitting rmgnted to a hull of a ship, a key

el enent adapted to fit into the slofted nooring fitting conprising an

obl ong elenent. 5 connected to a first end of .a shaft and an electric
rotary actSeRptainess 184halvays maintained HhHhe e direquan jice ghe oct angul ar

apor tur o { SEEpleR R RV AR cporenf T47ahd B ARHRLEREVANREL.

el enent further havi Rgof42 ean ufprise eithensehadrdlareel fsteeltstendupporrel a
rotatable extender armand to a first end of an adjuster arm a rectangular
10 f ender fibenglass @& ofperRu@blermatertidse asne rgaspnzdihikideshiretheartyilly ¢ op
surface5 o o%ﬂx |éeof to both the rotatable extender armat a second end
thereof 7 ahdh " adjuster armat a second end thereof, an extender ram

connected between then land 32, combined beacon light and vessel tracking system 34
may be provided for the guidancé of incdming cargo shipS 20. Terminal 10 has
an entrance area, generally designated 36, and an exit area, generally

- designated 38, for ingress and egress, respectively, of preferably both railcars
10 (see 36a and 38a) and trucks (see 36b and 38b) to and from storage and
transfer area 40. It should be noted' that the entrance 36 and exit 38,
respectively, of the first embodiment can be positionéd 0;1 any land-adjacent
‘side of terminal 10. The elevations of the truck and rail transfer lanes shown in
Fig. 1A are pechliar to the particular site plan shown, and as one reasonablys
15 skilled in the art will recognize, the positioning thereof is a design choice to be
_ made at the time the particular terminal is being designed.
Figs. 14 and 15 illustrate alternative embodiments of site plans for
- terminal 10 dependent on its distance from land 32. In Fig. 14, as a second
embodiment, a causeway, generally designated 15, on sﬁpports 21 is provided
20 for rail and ouck ingreés and egress. In Fig. 15, as a third embodiment, a rail -
and truck tunnel 17 is formed from land 32 to the rear end of terminal 10 to

- connect with a plu}ality of container chutes 19 for receiving or deliven'ﬁg cargo

containers 18. _
Fig. 14 depicts as a second embodiment of the present invention
25 an alternative site location for terminal 10 in a navigable waterway 12 such as a
bay or harbor, completeiﬁr surrounded by water, with truck and rail access to. the
terminal from land 32 via the _rail and truck causeway 15 on supports 21.
'F_ig. 15 depicts as a third embodiment of the present invention

another alternative means of _cohnecting terminal 10 to land 32 by employing a



top surface of the rectangular fender carriage and the rotatable extender
-afm-a - - -hydraulic power unit nounted to the rectangular fender carriage
“and to t hewd®ouerstender ramto automatically adjust the fenBET/USPUHEFE t o
an inclination of the hul | surface of a ship with appropriate

danpeni ng by positioning the extender ram and a pair of wheels
nmounted to the rectangul ar fender carril@e for positioning the
rectangul ar fender carriage within a horizontal groove in the . dock

wal |, and meilansbyruckhpirneh d@rrodhe temmipat tncansainet Reatea A8 whergctondaingr t he 20

. sl otted mooring- fitti.ng, by -the yse af the.key el enent. . As -

~a-final as%ﬁp%&vﬁfﬁéegﬁ%éeﬁtﬁlpwfﬁxféﬁt% ang @gideFﬁTSBFOP%?EHSy - fueling

..a_fuel storage tank RéfefrifiPabHbakiB FiQ.’ﬁkirﬁEé‘Ed&ﬁlarf‘éﬁrﬁ'ﬂalq}[ﬁiés is
.presented, conprising a quayside storage tank inside the transfer term nal

for - - stssenmajlyf corhposedfafejuays 2fiang dodks 200rtoehe &oing and attleastionp' s f uel
storage_tank, a 25 fuel filtratigon unit _|ocated dov reamfromth

quaysi 8 sHiBragsEnRIsFRATea 40 (oaenh all Wnder ongaRg ﬁ% dRPSTUETS R ng
control unitada sol ; fael punpi ng
unit, and % vapoﬁbzggggg%?éc?n{nﬁﬂr:\lgf T%’o(rzlonnég?éeéc?%ﬁaa{)@\{e%(vﬁﬁgh’qggysi de

st or age t acdursgidnéybe pitched), plerlarsight apiewadidks, pMusardbft sidewalt 4Bj planarl saf e

fueling of R Sidewall S0, ahd an open ont generally dosignsted B2, with quays 22

forming an exemplary number of three docks 200. Each dock 200 is preferably

10 formed by quays 22 interconnected to form three sides, as best shown in Fig. 3,
which quays typically are man-made structures. Hov(_reve;’, as one reasonably
skilled in the art will realize, one or more of quays 22 may be formed on one or

~ more sides from naturally-occurring formations, if the particular site chosen for

terminal 10 includes the appropriate naturally-occurring formations. A

15 Optionally, terminal 10 may include corner lights 44 mounted on
roof 42. It should be noted that the terminal structure shown in Fig. 1A is
exemplary of one of several possible forms, including the type and shape of the
roof and sidewalls, the number of docks included therein, and the optional use
of encapsulated dredge material for terminal constructon.  When functioning as

20  a graving dock, caisson doors 24 of dock 200 (shown in Fig. 3) can be closed
and sealed, and dock 200 then dewatered. When dewatered, ship 20 will be

- . supported above dock floor 25 by the use of support blocks, generally

designated 47 (shown in Fig. 2), such that repairs, inspections and maintenance
can be conducted on the underwater hull of ship 20. |

25 Caisson doors 24 also allow dock 200 to function as a lock,
whereby caisson doors 24 are closed and'seale_d, and water pumped into the
dock 200 to raise ship 20 relative to overhead transversé beam assemblies 28.
The raising of ship 20 relative to overhead transverse beam assemblies 28 serves
to minimize the wransfer distance, and thus the transfer time between container

30 transport vehicles 26 on overhead transverse beam assemblies 28 and containers
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BRI EF DESORDP¥MEIS4 OF THE DRAW NG The abov®CAMPINALP ed
obj ects, features and advantages of the present invention will be nore
fully under st ood by reference to the follow ng det ai |l ed description of
the presently preferred, albeit ill usttldti ve, enbodinents 5 of the present

i nvention when taken in conjunction with the acconpanying . drawi ng
wher ei n: 18 on ship 20. A centralicgmper @sasm mgmelaﬁtymm éﬁtcommmlmeé vi ew,

—-partially- of .a fi.,rst emnbo a ship termnal .. ... .
accor di ng # ’ttﬁ% E?Pégeér#va Walter 1qtﬂ\§8ﬂtq% E 286 opfnrmze Cdrg8 9. 1B s -a
fragment ar yqdefhts Hé:ween%n@din&n&&ﬁ% 6&§!:1€s 29fon3<5¥/er15ead trahsversay

transfer beamand its support; is a fragnentary
‘sectional beawassarniliesizs anabshxl)m a ship's berthl ng area;
5 . Fig. 2 is a fragmentary sectional view of the ship berthing area

comprising quays 22 and docks 200 of terminal 10, and illustrates the
excavation required to form quays 22 by dredging. Optionally, the material
removed during dredging can be utilized to form berms 54, which are contained
- by concrete walls or casings 56, although, as one reasonably skilled in the art
10 - will realize, other types of fill may be used to form berms 54, and other
construction techniques may be used to form quays 22 Service portal areas 60
are located in each berm 54 of each quay 22 with longitudinal access tunnels 62
serving each service portal area 60 (as best shown in Fig. 5).
Overhead transverse beam assemblies 28 of automated overheed
15 beam and elevated ground rail transfer system 14 are shown extending betweeﬁ
right sidewall 46 and léft sidewall 48. Overhead transverse beam assemblies 28
travel on rollers 58 (see Fig. 4A) on longitudinal rail assemblies 30 extending
from open front 52 to the rear of dock area 200. It should be noted that several
transverse beam assemblies 28 are shown incidentally aligned in Fig. 1A, but
20 that the exact longitudinal position of each ~assembly 28 over dock area 200 can
be controlled by the central computer system which causes the assemblies 28 to
- traverse along longitudinal rail assemblies 30 on their individual motorized
rollers 58. One container transport vehicle 26 is shown at the right in overhead
suspension over a stack 64 of containers 18. Another container transport
25 vehicle 26 with container 18 is shown af the left atop one quay 22 on elevated
ground conveyance rails 72 (not shown in Fig. 2) for transport longitudinally
within terminal 10.
o Interquay transfer beams 130 (see Figs. 1A and 1B) are used to
convey container transport vehicles 26 between elevated ground conveyance

- 30 rails 72 (see Fig. 4A) within terminal 10. Similar in form and function to



Fig. 3 is a fragnentary schematic top plan view of the term' nal of 15 F|g
1A showing the rail, truck and ship access--facitlities;- -

“Fig. 4A i syeddma@gaent ary sectional view (fromthe front) ofPCT/US99(/,Q5M§a| ners.
on a | oaded ship, with containers being noved by container transport -

vehi cl es; -Fig. 4B.is a fragnentary top plan view of the
termnal of Fig. 1A 20 -showing the tofl2ef a quay wall w th container
transport vehicles on el evated ground conveyance rails and. on an

over head turamsveeseseverhead beams 28, the interquay tkngfer bearas 430 rrh@etemlyny

schemati ¢ sectiqgnal, vi ew rom -of -the servjce rtal area- - - -
of the ter‘%PHSPUB’F gheyy emaéxe% posmoz?and span a.lbsgaqng Yt F&BE‘E?H ary

schemat i ¢ v%&&h'o?ra@ﬁmmgvg ( agg%&@@ngsg%fgfe bééipt 90 814 aNBly Gk

showi ng the contarner s are éreto trucE and

rail; transport vehicles 25|tg pass tt&oﬂgiﬁramverdreb“e%w%mgimdimlseﬁt i onal view
_ (fromthe front{ of the container storage area of Fig. 6, taken along

the |ine 7assemplies 80 (s shewn in addiserphdetail ip 8d13)ec']th§na(99nﬁi%erar r ows,
shaw ng acﬁsﬁﬁ)oﬂp%kﬁ&ﬁ f@/ lotcﬁéé?ikox?% Weh 'elevated ground rail 72 on any quay

22 can wansfer to another elevated ground rail 72 on another quay 22 by
* engaging an interquay transfer beam 130 traversing along a width of terminal
10, and transferring to the desired elevated ground rail 72 destination.

10 Interquay transfer beams 130 may also facilitate ship-to-ship transfer, when
shifting containers from a first ship in a first dock to a second ship in a second
dock. Asillustrated in Fig. 1B, preferably the interquay transfer beam 130 is .
supported from the top by the longitudinal rail assembly 30 to facilitate passage |
thereby of the container transport vehicles 26. | n

15 For details on the intersection of overhead ransverse beam

-assemblies 28 and elevated longitudinal rail assemblies 30, see Figs. 4A and 4B;
for details on the intersection of the elevated longitudinal rail assemblies 30 and
interquay ransfer beams 130, see Fig. 1B. | _ _

The central computer system may create and connnuously update

20 aviable loading plan for each ship 20 based upon its trim and stability

characteristics as well as the cargo, ballast and fuel conditions thereof. The

. central computer system is capable of continuously adjusting the loading plan in
accordance with input data regarding the timeliness of cargo not yet arrived in
terminal 10, and accurately monitors the locations of all incoming and outgoing

25 containers 18 in terminal 10. The central computer system may also program
and control the movements of all container transport vehicles 26 and overhead
transverse beam assemblies 28, and maintains an optimum water level in dock
200 to ma_intain a predetermined distance between the highest container 18 and

overhead transverse beam assemblies 28.
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‘Fig. 8 is ¥OPHtEhtary front el evational view, to an enlar g%ﬁr’gg%mes,ms

of one transfer area of Fig. 7, Fig. 9Ais a fragnmentary
schematic top plan view of a container transport vehicle carrying a
cargo container on an overhead transverad beam 5 Fig. 9B is
a right side elevational viewof the container transporit .vehicle on the

over head transverse HH&nS #%a pehgmapg top plan view of terminal 19 depigBngs 4 front

el evati-onal rg%ggﬁh #gr&f@xﬁgu@ao&w%amaﬁ %gh}:gglgldgektzbg over-head

. transverse P a-schematic top

pl an view (ﬁreférélﬂkrﬂia% Ppair 684N débrs Ransifrative to close completely fofi g. 10B is
a schematic top plfan view of. a fender for a side of a shi

docki ng nodirydotinshipirepaic avosbaifter pumping out the enclosed water grom cﬁéoi. . _
hematic f t ' | v t | | { :

ot uat orS ark PR et Bsn tyion S oefaef fERhgned apBfE ofnedindabit e

fitling affispaehged itrs titferloseddte 0P dolROBD 6 riie theleve] of ship 20 and -

“decrease transfer distances between overhead transverse beam assemblies 28

and ships 20. . Storage and transfer area 40 has an exemplary number of three
areas 66 for container storage. Storage and transfer area 40 is accessed by
10 flatbed trucks 112 and rail flatcars 110 (see Fig. 6) on roads 68 and tracks 70
entering through entrance 36 and leaving throﬁgh exit 38 The switching
operatiohs for the train system may also be automatically controlled by the . |
central computer system (not shown).
In Fig. 4A, three container transport vehicles 26 aré depicted with
15 right container transport vehicle 26 in the process of uplifting an attached
" container 18 from a ship (not shown). Middle container transport VEhicle 26
with container 18 is in the process of transitioning between overhead transverse
* beam assembly 28 and elevated ground conveyance rails 72 of quay 22, and is
resting on ground wheels 92. The left container transport vehicle 26 with
20 container 18 has been disconnected, as shown by the separation between
carriage frame 114 of container transport vehicle 26 and overhead transverse
. beam assembly 28, and lowered from overhead transverse beam assembly 28,
| and is resting on elevated ground conveyance rails 72, ready to be transported
to storage and transfer area 40 or to another ship 20. When container transport
25 vehicle 2_6 is connected to overhead transverse beam'assembly 28 by retractable’
wheel'cafriage 80, stop eleme_nté 74 located proximate to each end of each
transverse beam assembly 28 prevent it from traveling beyond such stop
elements 74. Container transport vehicles 26, running on electricity, are

remotely controlled by the central computer system to lower spreader 83 from



Fig. 10D is a schematic sectional view (fromthe top) of the fe_nder Fig of
'Firg.""10B showi'ng the key in the unlocked position; . N .
]1:Tlgi- s a scmﬁ’rﬁ?/‘?ﬁéﬂ op plan view of ships in noorings wth sirEr/Us9esfesnders

i hematic top
aged; 20 Figs. 12A, 12B, 12C and 12D are sc
glngngvi ews which illustrate the sequence of events that take place to
berth and noor a ship using r enot ell$- control | ed docki ng nodul es and
f ender devi ces; Fig. 13 is a schematic diagram of a

: : i jtledrame 78 by s 8hirpmi hélbt 126 (shown in Fig.
izsltgmau?re%opéalﬁggpmwm?lluc I eﬁ} si_dm e,seilrtpat i on of :Et second |
enbodi ment og%e Oé.aﬁtégﬁwepmpem RISERE AR¥aInAR18er ninal and systemis

: . ith a
oo et S OB SRRSO L R b
o e L acs e T Aol Do
embodi mgnt lgtggiiuh ind rai eaggezhgl\§e§0 Ior? roof support base structure 76 are located on '
' opposite sides of post 88 for travel of overhead transverse beams 28 on
motorized rollers 58 along longitudinal rail assembly 30 for alignment in
positioning container transport vehicles 26 over containers 18 on a ship (not
shown).
10 Fig. 4B is a top plan view of overhead transverse beam assemblies
28 which are movable by computer control on longin"xdingl elevated rail
assemblies 30 for alignment in loading and unldading of containers 18 from -
ships 20. Elevated ground conveyance rails 72 conduct movement of container |
transport vehicles 26 on ground wheels 92 to storage and transfer area 40. »
15 Stops 74 are shown for limiting the traversal of container transport vehicles 26
on overhead transverse beam assemblies 28. Retractable wheel carriages 80 are
positioned on top of each container transport vehicle 26 in a folded position,
~ and can automatically swivel up and rotate to contact drive wheels 122 to wheel
flanges 116 and ride on overhead transverse beam assembly 28.
20 Fig. 5 shows a diagrammatic sectional view of service portal area.
60 which is designed to service ship 20 with conventional shore service
. connections 94 such as electric power (shore power), sewage discharge,
compressed air, telephone, water, fuel, and the like. Retractable service hamess
boom 96 with s_uppoft brackets 98 for service connections 94 projects from
25 service portal area 60 to ship 20. The flexible service connécdons 94 are
encased in metal conduits 100 inside service portal area 60, and conduits 100
are flexible at hinge 95 of harness boom 96. Conduits 100 are accessed for
maintenance by platforms 102 with stairs 104. A retractable gangway 106
provides pedestrian access to ship 20. A longitudinal access tunnel 62 is

‘30 provided for electric utility carts 108 for use by the termin—a_l -personnel. .
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- of f shore iwoaam6¥savi gabl e waterway (such as a bay or har bor PCHUS§¥/4H65
access tunnel for truck and rail access to the terninal fromthe nainland.

Simlar reference characters are used in the several figures to denote
corresponding features. 5 DETMR-LED DESCRI PTI ON OF THE PREFERRED
EVMBODI MENTS THE TERM NAL Ref erring now to the

drawi ng, and in part Fil6ais & sshematp seetienal view pf a ArankpPrHPR W FONWGINGTY g, 1A,

as -a-first _g dj : ite. PLesent s ann iy enti vi des a
- cont ai ner -§ﬁ%’%& %&%ﬁ%?ﬁd g% &OSPE{’?g%%#%ﬁ%?ggabc& C.{‘ﬁg 01(#:l g‘.rgﬁlgggrr?géesonuner al -
.10, const r HeiwagutiDaciesS RGBS dléat@l shaw/ridia actBisCiRack 70 kdaveides an
aut omat ed over head beam and el evated ground rail transfer system

- gener al | y. yuerfgrence betweemtruck and srilwdy imsatfic,canut toaflaciticans dosble stackimg( not
shoun) Boused B eonh ol BLab e o Hark 9l ol PRE SRR AP0
3 ]t“ F?‘ rgg- wé? shown in Fig. 7. Posts88RE S%PSWOHE’ bf Q%fa'ﬁt@ﬂf RfRiRdaial number
rails 30, which in turn supports overhead transverse beams 28. Fuel storage '
tanks 184 are shown located in a compartment between dock 200 and container
storage area 66. The central computer system is capable of facilitating rolling
10 wansfers of containers 18 between container transi)or: vehicles 26 and trucks
112 or flatcars 110. This feature eliminates the neeﬁl for either vehicle 10.come
to a complete stop before commencing the transfer of one or more containers
18, therefore saving valuable time in the transfer process.
In Fig. 7, a cross-section through the three storage areas 66 iss.
15 illustrated to show elevated truck road 68 and train track 70 with respective
flatbed trucks 112 and flatcars 110. On the right, container transport vehicle
26, which is attached to overhead transverse beam assembly 28, is shown lifting
container 18 from stack 64. | |
In Fig. 8, container .transport vehicle 260 is shown loading a
20 .. container 300 onto a flatcar 110 using four cables 82 (2 cables hidden) passing -
| through an open space between elevated ground conveyance rails 72 on which
. | container transport vehicle 260 is traveling. Cables 82, which are attached to
- spreader 83, are lowered from container transport vehicle frame 78. Spreader
83 attaches to container 300 in four conventionally available holes located in
25 the corners of conta_iner-i& Spreéder 83 can adjust to the length of different
size containers 18 (e.g., 20 feet, 40 fee; or 45 féet long). Second container
transport vehicle 270 has another container 302 ready to load on a flatbed truck
(ndt shown). Truck 112 underneath has already been loaded with container
304.



docks, graving (dry) docks or locks 200 (hereafter all referred to as

"docks"). Each dock. 200 preferably includes cai sson -deers-24-shown-+-A-- -

-Fig. 3, buivowie1ss shown in Fig. 1A to enable view ng of ®OIANIZOSI6HNI ch
.may be hingedly secured to dock 200. Caisson doors 24 (Fig. 3) may
have a hol |l ow steel structure and 20 open outward and cl ose across the
entrance of dock 200 with the requisite6- conventional |ocking and

seal ing el ements. Conventional support bl ocks 47 ~required for
dry-docki ng are showThenmethakisatiofiovdeheddefransierge 22m asdemply 28 and of The
required punp roons 23 for floodi-ng and dewateri-ng dock 200. are - _ -
pr ef er abl y CPHAINEISFRANSROFSERICIE 26 3 uspated i Kigsn PR Angi9§. 51854

I ndi vi. dual i own . being: 11 r t.al L
transport VAP odF Bl el SARMEeC R LRt SATERIC LN RePad
rail - Haasedred beathtaesenbly I8, aBede assexstle P8l REsf $B6x de@munithi ty of

| ongi tudi nal |y spaced overhead transverse beam assenblies 28 and a
pl ural i By wheel Bargeasrlsiél 3nd an elespiepowen (phast) rail 128 yndesseatbifpes 30. Note

JI[D?:-Ia-} Utsgg / grgégr%gz%!g %Qn';()agnérr@alﬁ/slpgyta\lehicle 26. Pre%épaﬁ%,/ ﬁl)%%%zrlive wheels 122 in

sets of two are driven by two motors 124 through a transmission located in
wheel carriage 80. Alternatively, it is possible to provicie a drive on 6verhead
beam 28, through an electric linear motor system (not shown) in lieu of electric
10 rotating motors 124.
As shown in Fig. 9B, each side of container,transport vehicle frame
78 has an electric wire rope hoist assembly 126. Hoist 126 in turn raises and
lowers wire rope cables 82 (not shown in Fig. 9B, see Fig. 4A) which are
attached to spreader frame 83, which in turn is lowered on top of cohtainer 18.
15 Spreader frame 83 has rotatable locking pins (not shown), which enter
containers 18 at sockets (not shown) located in each of the four corners thereof, |
and rotate to lock in. Once spreader 83 is locked onto container 18, _hoist 126 is
engaged to raise spreader 83 attached to container 18 until container 18 is fu_llY
drawn up into container transport vehicle 26. Lowering of container 18 and
20 disengagement of ccatainer 18 from spreader 83 follows the reverse procedure
from that described hereinabove. Fig. 9B also shows retractable wheel carriage
. 80 with its drive wheels 122 positioned on wheel flanges 116 by operation of a
pair of actuators (such as hydraulic rams 140) which raise and lower_retractable
wheel ca_niages.BO on command from the central computer system (not shown).
25 Rams 140 are attached to carriage frame 114 of container transport vehicle 26.
The detachment of container transport vehicle 26 from overhead
transverse beam assembly 28 begins with the extension of an hydraulic, _
pneumatic or electrical actuator (such as jack-up rams 138 shown in Fig. 9C) to
permit the ground wheels 92 of container transport vehicle 26 to rest on

30 elevated ground conveyance rails 72. Rams 138 continue to extend until



-9- containers 18 is always nmaintained in the same direction to reduce
t he - conpléxities of transfer -within transfer-system-14.,-and ts. a._ -
“distinct MNOPHEIGE. . Roof 42 can conprise g?j:ﬂﬂépﬁmglss'
structural steel, steel strut-supported fi berglass or other suitable
materials, as one reasonably skilled in the art wll 5 recognize.

On land 32, conbi ned beacon |ight and Wssel tracki ng system 34 - may be
provi ded for the guidance of jncom ng cargo ships 20. Terninal 10 has

an ent r ancearHAge fragemdl 4risgs slighthhte aussoverhgad srivewheels 642 todiflevR) | y

ety MBSO SRRSO i AL

storage aggo,o (Fig, 9BRAthEiediererttablé wielbsriage BOtateridahd rhgatent rance 36 .

and exit , respectively, of the first embodi nent can be positioned
on any | ancetzasiaide mheel carrisigd800to a borizontal posidamwhicterctatesnshegls 4188 t r uck

o0 T2 LT 5T DB by e RSN MO e e
1 R I, OBt ol AP
Fi gs. 14 awithirbthid framieroftcentdiner wanhsport eetiicldi 26 ntVithoivhedltcarpagess80 and :
the drive wheels 122 now clear of overhead transverse beam assembly 28, and
with container transport vehicle 26 in contact with elevated ground conveyance
10 rails 72, jack-up rams 138 are lowered, lowering carriage frame 114. The
electrical contact between container transport vehicle 26 and overhead
transverse beam assembly 28 is now severed. Thus, container transport vehicle
26 with container 18 can now traverse terminal 10 on elevated ground
conveyance rails 72. Preferably, a ground rail 3-phase electric power rail (not
15 shown) contacts container transport vehicle 26 to energize the individual
electric motors (not shown) within each leg 142 to propel ground wheels 92.
Alternately, it is possible to provide drive on elevated ground conveyance rails
72 through an electric I__inear motor sjrstér_n_ {not shown) in lieu of electric
rotating motors. o
20 - THE MOORING ASSEMBLIES
Fig. 10A shows a bow mooring assembly (bow fender) generally
. ~ designated 144, and Figs. 10B - 10D show a hull side mooring assembly (side
fender) generally désignatéd 162, which assembliés_144, 162 can be used to
position ships 20 moored in docks 200. Fig. 10A 'd_epicts bow fender 144 in top
25 plan view positioned on horizon_tal rail 152 (for transverse movement) between
a pair of mechanical stops 154. .Fou'r hydraulic da.ml-)ers. 156 support H-shaped
steel frame 158 With elastomeric bumpers 160 for accommodating the various
rounded or sharp bows of ships 20 (shown in phantom). Bow fender 144 serves
to position bow 150 of ship 20 transversély in dock 200, as seen in-Fig. 11, for
30 centering a large ship 196 or two small ships 198. Bow fender 144 is capable of



term nal 10 dependent on its distance fromland 32. In Fig. 14, as a secon
. 'e'nbodi"'n'en-t-—;—"-a----gaus-evvay-,-------ge-ner-aI |y designated 15, on supports 21 is provided
20 - for raWoOaib184 uck i ngress and egress. In Fig. 15, as a gdwoshe/sies

enbodi nent, a rail and truck tunnel 17 is formed fromland 32 to the
rear end of termnal 10 to connect with a plurality of container
chutes 19 for receiving or delivering ei-go containers 18.

25 an
Fi 14 depicts as a second enbodi ment of the present invention
al ? er nat i veffertely absarbing the renergyninmgartedtd in by aslowgnoviag whirepdaiirihé such

TR accesSO¥RERe Wi aod@ nal tYom | and 32 via the rail and ¢ Ckkf‘hd .
causeuay 15 on SUPPOEl. 265,10 nd 10D lusgase e sk AR S acd Sl
connect i ngwhiemperitionstips 2amio@2dliy deakd 290.Nd.orking fender dé’%&@%ﬁf@&ﬁ“
PCT/ US9g/ Oéér?fsorm to virtually any contour of the side of ship 20 or docking module 199
(see Fig. 11). In Fig. 10B, rectangular fender element 164 with elastomeric
pads 194 is supported by fender carriage 168 that travels horizontally on two
pairs of wheels 163 in horizontal track 165 within_ the sidewall of quay 22.
Extender arm 170 with groove 172 on its upper surface is pivotally hinged.
10  between fender element 164 and fender carriage 168. An extender ram 174
 with one end pivoting from the fender carriage 168 and its opposite end having
pin 176 riding in groove 172 of extender arm 170, is motivated by hydraulic .
power unit 178 housed in fender carriage 168 to automatically adapt with
appropriate damping to the inclination of the surface of moored ship 20 or the
15 outboard side of docking module 199 (Fig. 11). Third adjustment arm 180 is
preferably positioned parallel to extender arm 170 and pivotally hinged between
fender element 164 and fender carriage 168.
Provision is made for locking fender device 162 to the hull of ship
20 via slotted rectangular mooring fitting 43 which is integral to the hull of ship
20 20 or docking module 199 (Fig. 11). Fender device 162 engages mooring fitting
43 in such a way as to restrain horizontal movement of ship 20 within dock 200,
- - yet permit vertical movement of ship 20 with changes in the draft and water
level within the dock 200. This method of horizontal restraint facilitates the
necessary alignment between container n'ansport vehicles 26 on the overhead
25 transverse beams 28 and containers 18 on ship 20. Vertical keyway 41 along
the longitudinal axis of mooring fitting 43 permits the operation of a lockmg key
-element 39 on the end of key shaft 37, which element 39is preferably oblong-
shaped and is rotatable in either direction by electric rotary actuator 35.

Locking key el_ement 39 is integrated and centered in fixed rectangular fender
30 element 164. o



rail and truck tunnel 17 to the tefm nal to contai ner chutes 19 where

—.cont ai-ner. -... . ‘transport .vehicl es (not shown) can |oad and unload cargo-
" cont ai ner YO 99/46154 Referring now back to Fig. 1RCFHSEARXul ar,
termnal 10 is essentially conposed of quays 22 and docks 200 to.the

front and at | east one 5 storage and {5ansfer area 40 to the rear, all
under one roof 42. The structure of ~“*termnal 10, as depicted in Fig.

1A, conprises a planar roof 42 (which, of | %ours_e, may be it§2ed)’

pl anar right si dewalFig-48C isiafrant ¢lgeysuanal gigy of glectriy ttaRy actuatogsp; i dewal | .

50,and a Jo 1ar i . Wi . form ng an -

= exerrpl-'ar-yﬂﬁﬂggéélfg:%z?ﬁ%gégagg%ce%ngﬁ.aqég%#%gﬁo%ﬂfog)%téﬁgbﬁsy 10 forned

by quays Zffisted rLgdeaefiship 20of Aockihg hestie dog, (Fag M9st shown in Fig. 3,
whi ch quays typically are man-made structures, However, as one reasonably

skilled in the art_ s-:clqlbiﬂa mpllaxlaéfiw Oﬁﬁﬁge@ﬁ?wa%i’ss@zvrhﬁgﬁaﬁr@ ©o#ted on
part 1 o4 aPPER easiaEy g e el tpadthicahds, ShaBlERE reagh BF,

natural |y f@sdetrelément P64 BonPfifoorih® fiting 43. ~ Optionally, termnal 10

may . i ncl ude corner lights 44 pounted on roof 42. It should be noted
~that the termnal stHigckluillsghamsnhe vemaglityigf bow fender@gsambligsy144 ante of

sover 2! | DR el Shee 1 OFI Gopok bR 388 R s pog, 00! °
gfs encaps 'dir@l_@&rgé SRIPC1 9BsGhbéred i Neft AOEk 28D With hofit6hiaPadjudhiRend sfcti oni ng
10 fender devices 162. Two smaller ships 198 are berthed together in right dock
200 with éppropriate positioning of fender devices 162. Fig. 11 also illustrates
docking modules 199 that may be used to r'naneuver.ship .196 into and out of
dock 200.
Figs. 124, 12B, 12C, and 12D illustrate the sequence of events a
15 required for docking ship 20. In Fig. 12A, four docking modules 199, which are
small, motqrized and remotely controlled vehicles, are dispatched to incoming
ship 20. A guidance system controlled by the ¢entral system of terminal 10
- sends commands to each docking module 199 to control the magnitude and the
direction of thrust of each docking module 199 to guide modules 199 toward

.20  ship 20.
In Fig. 12B, modules 199 are secured to the hull of ship20in a
. manner similar to that utilized by fender devices 162 and steer ship 20 into dock
200. |

In Fig. 12C, as ship 20 enters dock 200, the two forward side
25 fender devices 162 extend under the control of the central computer system to
engage the outboard side of each of the two forward docking modules 199, thus
establishing the line of the entrance of ship 20 into dock 200. The two forward
fender devices 162 in turn ride in horizontal tracks 165 in the quay wall, thus
permitting ship 20 to enter dock 200 without the danger of contacting the

30 sidewalls of quay 22. Then the two rear fender devices 162 extend, also under



20 a graving dock, caisson doors 24 of dock 200 (shown in Fig. 3) can be
cl osed and seal ed, and dock 200 then dewater.ed. .  Wien -dewat-er-ed, --ship-——
20 will bewo99/46lsu|pported above dock floor 25 by the use ofP@Jr’Hﬁiﬂ/QSl(ﬂ ocks,
general ly designated 47 (shown in Fig. 2), such that repairs,

I nspections and mai nt enance can be conducted on the underwater hull of
ship 20. 25 Cai sson dooR8- 24 al so. al |l ow dock 200 to function
as a | ock, - wher eby cai sson doors 24 are cl osed and seal ed, and wat er
punped i ntthetchatrol of dmmﬂnnzm@omu:@ syeteamtp epgagethet owboans side of each

transverse am asse €s i.ng of .shi O.relative.to .o ...
over head t‘?@ﬁ%%faﬁa% %q:}g%%gg}%qlqseg%zgﬁg%ﬁ;ggmﬂlg thet%uﬁlzﬁi nm ze-the transfer

di stance, and thus tdjﬁdé gﬁg%foqrea&ﬁégq@gﬁ%?g,giw“ l%addmrzo%pas HARPRPT L

vehi cl es 26 on over hea nsverse beam Ies 28 and contai ners
WO 99/ 46157ig. 12D, the docking modules 199 are deactivated, but remain in place and

PCT/ US99/ 05165 -11-
‘5 :cooperate with fender devices 162 to keep ship 20 -moored in dock -2010.

Provision is made for manual control of docking modules 199
from the bridge (control room) of incoming ship 20, via a special control '
 connection made between docking module 199 and ship 20 when docking
module 199 attaches to the hull of ship 20. Each docking module 199 can also
10 be manually controlled from a local control station abroad docking module 199
itself. During operation of dock 200 as a graving dock, optionally docking .
modules 199 can be removed from their position between fender devices 162
and ship 20, and ship 20 then moored directly with fender devices 162. In this
scenario, docking modules 199 are reattached to ship 20 once ship 20 is "
15 refloated. Use of docking modules 199 is unique in that they preclude the need -
for conventional tugboats, and in some instances also serve as a part of the
‘mooring/fender apparatus.
Smaller, more maneuverable, ships entering and leaving dock 200
may not require the use of docking modules 199, and thus these ships can be

20 moored exclusively with fender devices 162, as seen in the right dock 200 in |
Fig. 11. '

. RAPID FUELING SYSTEM
' Fxg 13 is a diagram of a high flow rate fuehng systemn 45 designed
to rapidly fuel (or bunker) ships utilizing terminal 10 of the present invention.

25 Fueling system 45 precludes the need for outside fueling barges to be brought
into terminal 10 to refuel ships 20. Fuel 183 from a land based source is
supplied through pipe 33 to storage tanks 184 located within quays 22 of
tgrminal 10 of the present invendon. Fuel 183 is pumped from storage tanks
184 with vent pipe 13, to ship 20 through pipes 1 and 2 via the filtration unit

30 186 and a pumping unit 185, respectively, to remove any im’puﬁties‘ in fuel 183.



18 on- ship 20. A central conputer systemin control station 16 controls,
I nter - alia, the transfer of -water--into and out - of deck-200 to -eptim-ze — -
car go WEVMEIH s bet ween contai ner transport vehicles 261’%%/."5)53%/%3%%, :

9 . : ! .
transverse beam assenbl ies 28 and ship 20. 5 Fig. 2is
a fragnentary sectional view of the sh_'FI[i_ berthing area conpri sing quays -

u

22 and gocks 200 of term ngl 10,dand [ stragjels theh excaviation *"d
hor g dr divst 18 Sud et Rt ioE T b or 18 PR . dfiere "™

by concr et @3/grbfired top éqgc%xéﬁctealtbfmwlg&ora%% 19AR 10¢3FRAAPDY. 3Kidki@d in the ...

art 10 wll realize, other types of fill. -may-be used-to form berns 54, and - -

other  tocnaximize theopumpiiguageicmpongvamanvediniol P ismepdatpsd@® tBer vi ce
portal ‘areas, 60 are | ocated in each be 4 of each y 22 wWith

oot udi el s e i FerBogson romEE fom gt Blel frfrsd ok Mand e ea 60 (as
best s hiheh m@sﬁ heric, e in tank 1 %%Heg@' r;ﬂﬁﬁ &4 BE DPR&Wive
assenbr?\ggn%gu%?gaauto %ré%pge\§2$rﬁéggari5 9%eam an e{s vatféd ground rai l
transfer syapoesrarbdreayceied boyworagd mnits 1§4tst pipe31. By maigtdinfrigdewal | 46 and
| eft sidewall 48. Overhead transverse beam assenbl i es ravel on

rol | ers seatmaseheriepresgyredn trpk dPE fArough piges 5 itﬁlsgﬁitéiﬁe kg

{1 0m 0pen Jgpily Bdcl0ek fsile din Or O ALER 20Rurddaraioulah bg siohed 1hat

~several t¥ansvef se beam asse ) shown i'nci 'y~ al i gned
in Fig. lAankuQuick connection 29 is conveniently provided in pipe 6. Elimination of

10 back pressures permits higher pumping rates than used conventionally, and
therefore results advantageously in less time to fill the tanks 191 of ship 20 with
fuel. The pumping rate is dependent on tﬁe capacity of ﬁﬁmping unit 185 and
not the structural integrity of tank 191 or its ability to withstand the higher back
pressures associated With high pumiping rates. The pumping rate is controlled

15 via combined feedback of pressure sensor 193 by electrical line 7 and tank level
indicator 195 by electrical line 8. Both of these devices provide signals to
pumping control unit 197, which is programmed to set and adjust the speeds of

- pumping unit 185 by electrical line 9 and vapor evacuation unit 192 by
electrical line 11 to mé}dmizé thé fate a.t.whi'ch fuemlﬂis sé’feiy pl..{mpedmébéard o

20 ship 20. Tank level indicator 195 signals pumping control unit 197 with resp.éct

to the actual level of fuel in tank 191. Pressure sensor 193 provides pumping

- ' control unit 197 with the actual pressure in tank 191. Pumping control unit 197
in turn adjusts the speed of vapor evacuation unit 192 to maintain tank 191 at
atmospheric pressure. As long as atmospheric pressure is maintained, pumping

25 control unit 197 signals pumping unit 185 to pump at a maximum rate.

 To summarize, container transfer terminal 10, with an in’tegfated |
and automated central computerized system incorporating container transport
vehicles 26 traveling on overhead transverse beam assemblies 28 and elevated
ground conveyance rails 72, has been disclosed for the loading and unloading.of

30 cargo containers 18 from container ships 20 with a minimum of time and effort.



20 that the exact |ongitudinal position of each assenbly 28 over dock area
.-.200..can........ ..be.controlled. by. the central conputer system which causes the
- assenbl i esv@ 8ordg154 traverse along |ongitudinal rail asserdis®/036650n _
their individual notorized rollers 58. One container transport vehicle
26 is shown at the right in overhead suspensi on over a stack 64 of
contai ners 18. Another container transi@rt 25 vehicle 26 with container 18
is shown at the left atop one quay 22 on el evated ground conveyance

rails 72 Qoptaia@ViB tah fitgeqiendyobe teraporaeily stopain thetireat byrtion of Wi t hin
-terminal. .20, ... ... .. .. ... ... Interquay transfer beans 130 (see Figs. 1A
- and-1B) atermjsall@ er immediasalyctpaded pRIMeitharEais flatears d AP cflatdhedgrigksween

& rar 1 A PoPhRSRREF AR HRh R Snfind Gty vl Y'o6 B0 eSEET 1O
PCT/ US99/ @ebéimum efficiency, and minimizing storage and loading time. It sholdd be
5 noted that this system can be applied to transferring cargo directly from one
~ ship to another. Terminal 10 can be congu'ucted' in or adjacent to any waterway
12 and can handle year-round operation. - | |
Now that the preferred embodiments of the present invention have
- 'been shown and described in detail, various modifications and improvements
10 thereon will become readily apparent to those skilled in the art. Accordingly,
the spirit and scope of the present invention is to be c_:‘onst;ued broadly and-

limited only by the appended claims, and not by the foregoing specification.



~ when

transverse overhead beans 28, the interquay transfer beans 130 differ only

—eid-Pe o~ that--.opt i onally they.-are in a fixed position and span %%I ally
"the entir®O09946)f4it h of terminal 10. The interquay transfer. 0 nust
al | ow cont ai ner transport- vehicles 26 to pass , abovegor bel ow
| ongitudinal rail 5 assenblies 30 (as_shown in addi.| m %ﬁé\ in Fig.
1B). Thus, a container. transport ¥3hicle 26\ mmm I ven
el evated ground rail 72 on any quay 22 can t enr t8 anot her
el evat ed gﬂ.ﬂﬁﬂl\@il 72 on anot her quay-22 by engagi ng an i nterquay
. transfer..beam 130 traversing .along a wi dth of term nal 10, and
‘transferring-toe-the desired elevated ground rail 72 destination. 10

Interquay transfer. bpans AgQuiima sgbem foFtinlddBhe comthiretfrohi dnd ro@a&igr :
shifting containers froma first shipin a first dock to a second

ship i n aCoptRiners onto cgotainer/ghipy, comprisingd in Fig. 1B, preferably the

I nterquay transfer beam 130 is ._Supported,.fromthe top b %I)ae

| ongi tudinal rail assenbl?y 30 i Bewegli t?‘é‘ftgfﬁ)&ég%ean mterc?qpe?é& B\ghf he

- contai ner sidea &P eide MR @fde? Gnd Bosubstantially open fromOfidél /i@ ASleast e

I ntersection of overhead transverse beam assenblies 28 and el evat ed

| ongi t udi rpiayrsiaptedstodionni atded0 one doclkisgid ddek imethdimg a wall o at ledst@ayd s on

the i ntersfect ion, of . the el evated | ongitudinal rail assenblies 30 and

i nt er quay ‘ArRASHES BEEOE 130, see Fig. 1B. The central
comput er. system ey creatg andy ORkAIYOBs! Met@at round conveyance rails

positioned atop at least one of said walls;
10 C. longitudinal conveyance rails positioned above each of
said walls; ' o _ _

D. a plurality of generally transverse overhead conveyance
beams constructed and adapted to be positioned substantally perpendicularly
between said longitudinal conveyance rails; and _

15 | E.  atleastone container transportvehicle constructed and
adapted to be capable of traveling along said elevated ground conveyance rails and

- _s_.aic_i parallgl transverse overhead conveyance beams and adapted to pick up, carry
and deposit a container between a container ship berthed in said dock and a

location other than the container ship.

20 2. The terminal system of Claim 1, further compn’éing a computer
. control system for controlling the operations of each container transport vehicle.
3. The terminal system of Claim 1, including a plurality of quays

adapted to form a p_lurali_ty of docks, and further comprising an interquay transfer
beam for conveying said container transport vehicle between said plurality of

25 _docks. - | |
o 4.  The terminal system of Claim 1, whereﬁy said container
ransport vehicle_ is constructed and arranged so as not to change the orientation
of the container when the container is being picked up, carried or deposited

thereby.



20 a-viable I oading plan for each ship 20 based upon its trim and

stability characteristics as well as the cargo, ballast -and-fuel- - —— v

-condi ti onswblwierk. The central conputer_systemis capROTRISHH05165

continuously adjusting the loading plan in ordance with input ‘data
regarding the tineliness of cargo not- yet arr J!Iﬂi] m("lu iﬁﬂ nal 10, and
accurately nonitors the |ocations of aljg-i nc

containers 18 in termnal 10. The central conputer system nay aI so pr ogram
and control the movegent stgl @hhufRysiehof CHIAPQL whERS | Ak d6mAnel

over head transverse beam assenblies 28, and mai ntai ns--an -opti num-wat-er -
| evel in dstructure furg@y c’omplme&a aionage ameed!d]aaem reeenali oftaspivealipofidecks;, he-

hi ghest cont over head transverse beam S._28.

VO 99/ 4615ang{/\rrl%ee{'ebyseuci1 terminal can r.ransi'a r containers between one s eD rtheg inonée -
PCT/ US99/ 03480 and another ship berthed in another dock and/or said storagé area by

- 5 utilizing said transverse overhead conveyance beams, said elevated ground

conveyance rails, and said container transport vehicles, under computerized
control. |
6. The terminal system of Claim 1, wherein said terminal
structure further comprises a storage and transfer area adjacent to a dock
10 containing railroad tracks, and whereby said terminal can transfer containers _
between one ship berthed in one dock and another ship berthed in another doék,
arailroad car on said railroad tracks, and/or a storage area within said storage and
transfer area by utilizing said transverse overhead conveyance beams, said elevated
ground conveyancerails, and said container transport vehicles under computerized
1S control
7. The terminal system of Claim 6, further comprising a railroad
access to said terminal structure for connection to said railroad tracks in said
storage and trahsfer area. | |
| 8. The terminal system of Claim 7, wherein said railroad access
20 is connected to said terminal structure by a tunnel under water.
9. A terminal system according to Claim 7, wherein said railroad
- access is connected to said terminal structure by a causeway on supports.
10. The terminal system of Claim 1, wherein said terminal
structure further comprises a storage and transfer area adjacent to a dock
25 containing a roadway, and whereby said terminal can transfer containers between
one ship berthed in one dock and another ship berthed in another dock, a truck on
said roadway and/or a storage area within said storage and transfer area, by
utlizing said transverse overhead conveyance beams, said elevated ground

conveyance rails, and said container transport vehicles under computerized control.



Fig. 3 is a schematic top plan view of term nal 10 depicting st or age
and-transfer. area 40, docks 200 and quays 22. Each dock 200-- sp
‘has a pai rWer9%46154son doors 24 operative to—d—ose—tOﬂﬁ—e{—eJ—ytg()‘r] 99/05165
drydock ship repair work after punping out t from dock
200. 5 Each dock 200 can also function as a ﬂ m ,'Em#m d above,

wher ei n wat er I's punped into the en@ﬁosed*area 10T WO 0 to raise the

| evel of ship 20 and decrease transfer di stances between overhead
transverse beam asseridl-i esTtmterrmnairsGrStsm pEClagn 1 0sfehefecamprisingrisirek ar ea

0 R RS B 0B con e e PSR

flatcars 1iPafsf@earkhg. 6) on roads 68 and tracks 70  entering through L
entrance 36 and | eaving through exit 38. The switchi n% operations for

the train system may H.so Aterminahsysterabtgordingttodiaioe 1bywhierein saidauck al
conput er_system, t hr ee cont ai ner

transpor® \ASREY 1%88%@%;%“%@36@&%@% pipugtgre by Qﬁ’fmﬁgﬂ'lrﬁfeﬁé’?’ ACE-ansport |
vehicle 26 in the prglé'?ss&ferﬁﬁhhféysfégna&cﬁfﬁﬁﬁ%@almll waRtahnald dfck rom a

ship (not shown). | e contalner "'transport vehicle 26 wi th cont ai ner
18 i s in teecessds esnnexted tcasmdttenmnagsﬂnetmhya\canmm onanppertse beam

assenbly 28 and el evgt‘}ed ound conye%,ance ra‘da i uari; and, Iai/i '
resting on ground wh StEm Hf e, %‘?f&? éﬁ}qzltﬁm%‘ th
20 contal %%‘uc&ﬁ-ehﬁ&d?&eﬂoﬁb%é’ﬁ e Gidzlze hdS RAWErePYarki adiaRaEd YN dBEk Ween

10 containing railroad tracks and a roadway, and whereby said terminal can transfer

containers among one ship berthed in one dock, andtheI: ship berthed in another
dock, a railroad car on said railroad tracks, a truck on said roadway,l and/or a
storage area within éaid storage and transfer area, by utilizing said transverse
overhead conveyance beams, said elevated ground conveyance rails, ands said
15 container transport vehicles under cémputeriZed control.
15. Theterminal system of Claim 14, further comprising a railroad
access and a truck access to said terminal structure for connection to said railroad .
tracks and said roadway in said storage and transfer area.
~16.  Aterminal system according to Claim 15, wherem sa1d rallroad
20 access and said truck access are connected to said terminal structure by a tunnel
under water.
. 17. Aterminal system according to Claim 15, wherein said railroad
access and said truck access are connected to said terminal structure by a causeway

on supports.

25 ’ 18. Aterminal system accordiﬁg to Claim 1, wherein said dockhas
the capability of actmg as a wet dock, a graving dock and a lock. N
19. A terminal system according to Claim 1, wherein sald walls

consist of dredged material covered by a concrete wall.

ref.er-ably - -



carriage franme 114 of contai ner transport ‘vehicle 26 and over head
..transverse.. -beam.assenbly.-28;--and- | ower ed- from overhead transver'se beam

-assenbl y 38099/45154and is resting on el evated—groundconveyahCHUS536572,
ready to be transported to storage and or to anot her
ship 20. Wien container transport 25 vehi cI”“EmIWE“ﬂrHﬁI ml:i to overhead
transverse beam assenbly 28 by retract2é carr4 age 80,

el enents 74 | ocated proxinate to each end of each transverse beam
assembl y 28 prevent i20.f r emdnmnal sysgnbayeordirpuohClaimi, whereil saiéwalls74.

..Cont ai ner..transport..vehi cI es .26, runni-ng-on electricity, are renotely
controlled CBW‘?WW@II Yéb‘ﬁﬁ%éﬁ’ W§et-em to | ower spreader 83 from

WO 99/ 46154 _
 PCT/ US99) 05165 21. - A terminal system- accordmg to Claim 1; further COTRnSlng

cont ai ner trefmsdlpicbnirellied deciting modifiepforaadiiag sBipsfin emooos tsaikRodlshown in
Fig. 98) for attachnment to and hoisting.a container 18.
_ 22.  Aterminal system according to Claim 1, wherein said terminal
* structure is enclosed to accommodate all-weather, year-round operation and
further comprising: |
” A. a roof on said terminal structure;
B. means for removing ship stack emissions from within
10 said terminal strucrure; | |
C. service portals, separate from the cargo handling areas

of said terminal, for providing access to a ship berthed in said dock;

D. bow and side fender mooring devices adaptable to the
form of a ship’s hull; _ N
15 - - E. service hamesses for providing fast shore service

connections to a ship berthed in said dock;

' F. caisson doors attached to said dock which open and
close, and when c_leseg_l isolare said dock from the adjoining waterway to allow
dewatering of said dock for drydocking a ship or to permit water to be pumped into

20 said dock for acting as a lock to raise the position of a ship within said dock; and
G.  ahigh flow rate fueling system for a ship berthed in
- said dock comprising storage tanks and means for high-speed pumping of fuel.
23. A bow mooring assembly for mooring a ship by the bow in a
dock of_ a terminal, comprising:
25 o A. a horizontal rail in a dock wall;
B. mechanical stop elements mounted to said horizontal
rail; ' |
C. a generally H-shaped frame having a front portion
including of a pa1r of separated bumpers for accepting a bow of a ship and a rear

30 portion wider than said front portion; and

67579.3



“In Fig. 4A, roof support truss structure 86 is supported by post 88
- and -but-tress--90- -on--f 00f -suppeort- -base-structure 76. A pair of elevated rails
59 of 5 WD@sgESadi nal rail assenbly 30 on roof support baZET&IYEGFe 76

are | ocated on opposite sides of post 88 for travel of overhead
transverse beans 28 on notorized rollers 58 along |ongitudinal rail
assenbly 30 for alignnment in pos1'2t7| on| ng cont al ner transport veh| cI es

26 over containers 18 on a ship é:
4B is a top plan view of Ever heR rahw@mmlmwﬁmswerwmmeé Whl ch

aesonnl  asoeperhr Y HEIERPA Rt Sl sREPheal HeRon ¥R Rk Pily Hotherd ¢ om

ships 20. frhgeat ed ground conveyance rai'ls 72 conduct m)vement of contai ner
transport vehi cles 26 on ground wheels 92 to storage and transfer area 40.
15 Stops 74 are showhetahy saiddramegs hnutqdrlauaamemfb)tm mecbanicab#epor t

vehicl e r d transv eam .asse r bl e
wheel gr r?qgﬁ’ggt%(?rgir gal(a @o B%rsqcﬁ 8 % pls qongg'hﬁt%éoﬁq%aq%p ?&afﬁsport
vehi cl e 263dcamanbaieas mﬂ;tyldyrbow sha esand can automatically sw vel up and
rotate to contact drlve wheél s 122 tc? wheel flanges 116 and ride on
over head transverse Béam Adedking pidesfender assembly for moonngiagship in halascka

di agrammat i c_sect.i o vi ew of service portal area 60 which is

desi gned t %Eer‘—\WE@ §HF}?“25613\Mth conventional shore service

A. a slotted mooring fitting mounted to a hull of a ship;

10 ' B. a pivotable extender arm and a pivotable adjuster arm,
each arm having opposed first and second ends_" _pivotably connected to a
rectangular fender element and a rectangular fender carriage, respectively;

C. a key element adapted to fit into said slotted mooring
ﬁtting, said key element including a shaft having opposed first and second ends, an

15 oblong element connected to said first end of said shaft, and an electric rotary
actuator connected to said second end of said shaft opposite from said first end of
said shaft; '

D. a rectangular fender element having elastomeric pads
ona front surface thereof and an aperture for said shaft of said key element, said

20 fender element bemg connected to a first end of said extender arm and to a first
end of said adjuster arm; =

. _ o E. a rectangulér fender carriage mounted in a dock wall
and pivotably a second end of said extender arm and a second end of said adjuster
arm opposite from said first end thereof;

25 F. an extender ram having opposed first and second ends

| “pii/ota.b-ly connected between said rectangular fender carriage and said extender
~ arm, respectively; - .
G. a hydraulic power unit mounted to said rectangular

fender carriage and to said extender ram and constructed and arranged to
S T

AN A R



conpressed air, telephone, water,

- har ness wogbnam% W th support

connections 94 such-as electric RRNBheciRbBEa REMMEY ), sewage di scharge,
m r servi ce c%iﬁ@ﬁ?ﬂ/%h@ 94

projects from25 service portal 20. The—itexibi-e p

connections 94 are encased in metal condw ts 100 |ﬁ'ﬂHlSI<SHE§T\Hpe%B%¢eN1 al
area 60, and conduits 100 are fle28bl e at hinge 95 of hBREREDboom 96.
Conduits 100 are accessed for mai nt enance by platforms~TI0Z Wwith stairs

104. A r et awotredticellg adpyweyaid@ender elempenyicdasimtideton ofthebale ssrface shap 20.
. A.longitudinal access tunnel 62 js 30 provided for el ectric ut| I|ty carts
1108 for us¥ipyvitheppropriimfappeaEg Ry positioning said exgendpr gy pnd - -

PCT/ US99/ 05165

Fig. 6 is a schematic sectionaf PHE08 Opeels fmomfte%(%?tsﬁléinre ancéxﬁ%rélfe#gsr -
‘ carriage for use in positioning said rectangular fender carriage longitudinally along

5 adock wall;
whereby said fender carriage can be locked and unlocked to said
slotted mooring fitting by the use of said key element.
25. A system for rapidly fueling a fuel storage tank ofa docked

ship in a t:ransfer terminal having quays, comprising:

10 A. a quayside storage tank inside a transfer terminal for
storing fuel; o
B. a fuel pumping unit connectable to a docked ship's fuel
storage tank; |
C. a fuel filtration unit located downstream from ‘said

15 quaysxde storage tank and connected to said fuel pumping unit;
D. a pumping control unit for conn'olhng the flow of fuel
by said fuel pumping unit; and
E. a vapor evacuation unit connected between said
quayside storage tank and the ship's fuel storage tank;
20 whereby rapid and safe fueling of the ship's fuel storage tank can be -
- accomplished.
- 26. A method of docking a ship into a dock, comprising the steps
Of: . | . .
_ A. providing a plurality of docking modules which are
25 remotely controlled; |
'B. dispatching said docking modules to a ship waitng to
be docked; | S
| C. securing said docking modules to the hull of the ship;
D.  guiding the ship to the dock by remotely operating said
30 docking modules; ' o

—_—
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storage area 66 and rear portions of quay 22 and dock 200. F| g. 6
illustrates °~ how truck access | ane 68 is el evated above 5}%9?/8%%?
“track 70 tWORPU6EH4 interference between truck and ra|Ivva§’ct and
to facilitate double stacking 5 of containers 18 on flatbed railcar or
flatcar 110 bel ow that of flatbed truck 112 as shown in Fig. 7. Posts
88 of steel support one of a plurality2% |ongitudinal rails 30, which
in turn supports overhead transverse beans 28. Fuel storage tanks 184
are shown located in a cofpart seswringeszidedocigng modulasd te ofenden edevices

st or age area 6%’% §1§chqc5<r al jconputer system..s. capable. of--facilitating- - . - ..

rolling 10 mopp tﬁ?ﬁlal ners 18-between-cont ai-ner- t ranspor-t-- vehicl es
26 and trucks: 112 orgfl at Bt‘t,ﬁ-h{ eed

for either vehicle to corrfe gﬁltagn%é%gprlpl et engtﬁggbgeg%iréeﬂig%qrnfrgnéc@%gt he
transfer o$aidreckingmodules)said femder devices 8lignting tied ship veighinndpevddcitabl e ti ne
in the transfer process. In Fig. 7, a cross-section

t hrough the three storage ar illustrated to show el evat ed

truck road 68 andtralntrf h respectlve f ,
and flatcars 110. On the r M’ ransport vehl THIS SHEET HAS BRENch =
is attached to overhead trahsv«ers_ enbl y 28, is shoerERLACEIDg

cont ai ner 18 from stack 64. * In Fig. 8—comtarer

transport vehicle 260 is shown |oading a 20 contai ner 300 onto a flatcar

110 using four cables 82 (2 cab+es—hdeenl_Qa§§%gg t hrough an open
space between el evated ground conveyance rails on which
This Sheet Has B Replaced

L rrrr I i



contai ner transport vehicle 260 is travellng Cabl es 82, which are attached
to spreader 83, are-lowered -f-r-oem-container- transport -vehicle frame 78.
" Spr eader WO 9886uHt aches to contai per B3003in four conventi orariugsmsaés abl e
holes located in 25 the corners of container 18. Spreader 83 can adjust to

the length of different size containers 18 (e.g., 20 feet, 40 feet or
45 feet |long). Second contai ner transport vehicle 270 has anot her
cont ai ner SOéread,nto | o a flatbed truck (not shown). Truck 112
underneath hgs alr r}v eded with cont ai ner - 304. WO
.99/ 46154 . N o B «"549 a e o
- pCT/ Us99/ 3516 N . Q. oo 16-
~The mechant sipNof overhea ansyerse c@eamasse 28 and of cont ai ner
transport I 6 areN_|lu I OS. Ban 9C.Fig. 9A
shows a top planjyre t ai ger t vehlcae 26 attamhedto
over head ®) 3
(88)
&
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transverse beam assenbly 28. Beam assenbly 28 consists of a box beamw th
5--wheel fl-anges- 116 -and-an-el-ect-ri-c.-power (3-phase) rail 120 underneath
“for eneW@PM6tS4cont ai ner transpd@t Yellcle 26. Preferabl PCTUIPOHES ve
wheel s 122 in sets of two are driven by two notors 124 through a
transm ssion |ocated in wheel carriage 80. Alternatively, it is
possible to provide a drive on overhead. beam 28, through an electric

| i near notor system (not shown) in lieu of electric 10 rotating notors 124.
As shown in Fig. 9B, each side of container transport vehicle frame = 78
--has-an-el ectrie-wre repe hoi st assenbly 126. -Hoist 126 in turn raises and
~lowers wire rope cables 82 (not shown in Fig. 9B, see Fig. 4A) which are
attached to spreader frame 83, which in turn is |owered on top of container
18. 15 Spreader frame 83 has rotatabl e | ocking pins (not shown), which

enter containers 18 at sockets (not shown) |ocated in each of the f our
corners thereof, ng rotatg to lock in. Once spreader 83 is |ocked
onto contai ner 18, hoiéa engaged to rai se spreader 83 attached

to container 18 until sontal
transport vehicle 26. Lowe
contai ner 18 from spreader
descri bed herei nabQve.
80 with its driv@
of a pair

| ower retractable

\is fully drawn up into container
Qnt ai ner 18 and 20 di sengagenent -of

% the reverse procedure fromthat
shows retractabl e wheel carriage

gned on wheel flanges 116 by operation
$ hydraulic rams 140) which raise and

SUBSTITUTE SHEET (RULE 26)



wheel carriages 80 on conmand from the central conput er system (not shown).
25 Rans~140 are attached to carriage frane 114 of container transport

vehicl e 26. WO 99/46154 The degach of cont ai ner trap@ﬂgggg,og;ﬁgi'cl-e
26 from over head transverse beam assenbly 28 begins with the extension
of an hydraulic, pneumatic or electrical actuator (such as jack-up
rans 138 shown in Fig. 9C) to pepmt the ground wheels 92 of container
transport vehicle 26 to rest (@n 3Y el Hat ed ground conveyance rails 72.
Rams 138 continue to ext®hd wuntil 9/ 46154
PCT/ US99/ 05165 A R - -17- .
carriage frane 114 \r/\jges slighly {to= drijyle wheels 122 to . .
lift . up. of f of -wheel n QRN O nsverse beam assenbl y
28. Then rams 140\ (Fi t NRAN-B8 ) | e wheel carriage 80
extend and rotate A NN AL \
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retractabl e wheel carriage 80 to a horizontal position which rotates mheels _
122 5 ,away from overhead transverse beam assenbly 28. Rans-138-and- 140 -
may OR%h dﬁ“‘s]ﬁ‘om an electricallgy dyivgn hydraulic power PGRIUSIVSFI6S
shown) | ocate within the frame of container transport vehicle 26. Wth
wheel carriages 80 and -the drive wheels 122 now cl ear of overhead
transverse beam assenbly 28, and Wi th container transport vehicle 26 in
contact with el evated ground conveyance 10 rails 72, jack-up rans 138 are
| ower ed, | ower{ng carriage fran§§114. The el ectrical contact between
n

cont ai ner transqort vehicleg 26 d oyer head . trangversg beam assenbly 28 -
I's now severed. Thus/ conta\ne trigzpq J //;

26 W\t h contai ner 18
can now tRayg conveyawce_rails 72. ..
Preferably, 4

. ._EI| (not 15 shdwn)
contacts ntfai ner fransport jvehiclie 26 to epergi zg¢ the indijvi dual
electric tqrs (noy shown) withinleach | eg L42 to}propel gnound wheels 92.
Alternately _4it is possible tlo projide drivef{on el evated grqund cgnveyance
rails 72 through an eledtric lli near notpr system (not ghown) {in lieu
of "electric rogati nmotjors. 40 - THE | NG ASSENBLIE$ - '

Fig. 10A ¢4 vs.glbov i ng fassenijl y ow f nq% ge al |y
desi gnat e@n 44,?dnd Fi 108 N10oD s a h II i fle Eg ring a®senbly (side
f ender) generjal d¢si gnét ed 16N, vihi céujassefblig@s|144y|162 cafNpg used to .
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posi tion ships 20 noored in docks 200. Fig. 10A depicts bow fender 144 in
top 25 plan view positioned.on horizontal..rail.-152-(for -transverse- .-
- nmovenent) a pair of meghanicgf stops 154. Four 05365
danpers 152&sup§g}t H shaped feep f?%ne 158 with elastgﬁgé?%*gﬁnpers
160 for accommodating the various rounded or sharp bows of ships 20
(shown in phanton). Bow fender 144 serves to position bow 150 of ship
20 transversely in dock 200, as seen in Fig.” 11, for 30 centering a |l arge
ship 196 or two small ShIpS 198. Bey/fender 144 is capable -of WO
99/ 46154 ... . .. . —~—— - O <

PCT/ US99/ 05165, Ny NN\ O\ 18-
effectively ab&ggbLQ: he ener;y |npart d to it\by| |ng ship 20
during = dagki nglpddg vhi | e jflocked. * 10B, 10C and

10D illustrate | ockifjg tsijde fdpder device 16&) A+ SItIOﬂS shi ps
20 nmoored in docK;\E Locki g fender deV|c 162|
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5 conformto virtually any contour of the side of ship 20 or docking

nmodule 299 . -. ... (see.Fig..1l1l)._-Lln.Fig.. 10B, rectangul ar fender el enment 164
"W th el ast weow/as154 ‘pads 194 is suppor2®d by fender carriREREUSSESIAAt

travels horizontally on two pairs of wheels 163 in horizontal track

165 within the sidewall of quay 22. Ext ender arm 170 with groove 172

on its upper surface is pivotally hinged 10  between fender el enent 164.and

fender carriage 168. An extender ram 174 . with one end pivoting from

the fender carriage 168 and its opposite end having pin 176 riding in
. groove 172 of extender arm 170,gis notivated by.hydraulic - power unit

- 178 housed in fender carriage %8-to automatically adapt with

appropriate danping to the inckrnation of the surface of noored sh 20 or
“the 15 outboard side of dockirgl{module 199 (Fig. 11). Third adjustgent arm
180 is - preferall yppositi aral kgl to extender arm 170 and

pi votal Iy hinged b&Nwedn —Tend el &ent 164 and fgnder carrlage 168.
Provision is nade f I fender] deyice 162 to the Qull of shipg

20 via sl ot mgor i ng flLt i oTal 43 which i W\t ooy | to e hu|| o
of shlp 20} 20.or do dgul e 199 (t 11). FenderfdeV|ce 162 engages
nooring fi sycRa jwa | nmowewrent of

ship 20 wifhin dock ﬁ"
changes in\the drabO [Ahd Jdlevel fjwithin the
of horizontal restailht f&illi t at d9 the :

. N , Y
?. E 0D ' \

. w | 3[_ - | \
N/.—j J N I LDI" | P "
R I, Ny S

)

t lgerjmT
%

ock 200. Thifgfret hod

ertical anFhent of \ship 20 with
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necessary alignnment between container transport vehicles 26 on the overhead
.25 _transverse beanms 28 and containers 18 on ship 20. Vertical keyway 41

- al ong \?ng,hﬁg‘gl tudinal axis of7m) ri fitting 43 perm gSrri9s165
operation o l'ocki ng key el enen on the end of key shaft 37,
whi ch el enent 39 is preferably obl ong- “shaped and is rotatable in
ei ther direction by electric rotary actuator 35. Locki ng key el enent

39 is integrated and centered in fixed rectangular fender 30 elenent 164.
WD 99/ 46154

PCT/ US99/ 05165. . .. < -19-

' ' ( ' ' ary actuator 35, o

in mooring fitting 43
11) . '

FI16G5
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Fig. 10Dis a top plan view of key elenment 39 shown rotated to an 5 open

-position-by rotating electric rotary actuator 35, enabling the release of ...

- “fender el emyg ogldsdsd r om nooring fittg ng; 433 pd1/Gs99/03165
illustrates the versatility of bow fender assenblies 144 and side -

fender devices 162 in nooring different sized ships 20 in docks 200. A -
single large ship 196 is noored in left dock 200 with horizontal adjustnent
of 10 fender devices 162. Two snuller ships 198 are berthed together in
ri ght dock 200 yi th appropriate positioning of fender devices 162.
Fig.. 11 also illustrigtest docki ng nodul es 199 that may be used-to - - -
- maneuver ship 196 i nfo<ay -of dock 200. - o Flgs.o-
12A, 12B, 12C, and ate the segquence of events 15 required for
docki ng ship 20. In | . four docking nodul es 199, which are :
smal |, nmotorized and tely controlled vehicles, are dispatched to
I ncom ng shi p24. gui dance systemcontrolled by the central system .
of termnal 10 ' 4 commands ©»| each docki ng. nodule 199 to contro
t he. magni tude 3 3 . directi o®@pf thrust of each docking nodul e 199
to. gui de nodulfes 199}t ongrgd 20 shi §NpO. In Fig 12B,
modul es 199 @De_seflfed tto dhe hull of ship 20 in a ~ manne imlar to
that utilizedNby f ende Ievgges 162 and steertghip 20 into dock . 200.
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In Fig. 120; as ship 20 enters dock 200, the two forward side 25 fender
devi ces 162 extend under. t-he control..of.- the-central -conputer-systemto-.-— - ..

~ engage the outhoard side of each of the t forward docki ngpsepg 16599,
thus . “WOO¥¢%H&hing the line of 9the;eer?g?ance of ship 20 1At dock 200.
The two forward fender devices 162 in turn ride in horizontal tracks
165 in the quay wall, thus permtting ship 20 to enter dock 200
wi t hout the danger of contacting the 30 sidewalls of quay 22. Then the two
rear fender devices 162 extend<al so under WD 99/ 46154
PCT/ US99/ 05165 - .. I 7o ENGE e L =20- the ..
control of the central ¢ uter sySt emxt,engage the outboard side eof -each
of the two rear docking noduPgs 13832 M bilizing the ship 20. .
Once ship 20 reaches its fin itk ohj? k 200 as shown in Fi g.
12D, the docking nodul es 1g& are agﬁl ; but remain in place and
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5 cooperate with fender devices 162 to keep ship 20 noored in dock 200.
Provision i s made for. nmanual. control-of.-docki-ng-rodules 199  fromthe

- bridge (coRypoba6189N) of incom ng shi p/2@3 via a speci al conf¢HP :
connecti on nmade between docking nodul e 199 and ship 20 when docki ng

nmodul e 199 attaches to the hull of ship 20. Each docki ng nodul e 199 can
also 10 be manually controlled froma local control station abroad docking

nodul e 199 itself. During operation of dock 200 as a gravi ng dock,
optionally cki ng nodul es 199 can be renoved fromtheir position
bet ween fendgr devices 162 .. . and ship 20;-and ship 26 then noored :
directly wth fender..devices. 162. In this - scenari'o, docking nodul es 199
are reattachpd to ship 20 once ship 20 is 15 refloated. Use of docking
modul es 199 /is uni g8 in that they preclude the need for conventi onal
‘tugboats, apd in sofe instances also serve as a .part of the _
noor i ng/ f e ppar at us. Smal | er, nore maneuver abl e,
shi ps ent ng afg’ | egqygi ng flock 200 may not require the use of docking
nodul es 1 andit hus pikhese]shi pst&pn be 20 noored excl usively mﬁyh~ﬁfnder
devices 1 a?/éeen iﬁ\{ﬂiirightuﬂ ck 200 in Fig. 11.- : _RARt o
FUELI NG SESYEM " Fig. 13 i =SgE-pR-etra—i-gh-f-bw-rat e
fueling s em 4§ si gned to rapidl y=Erel o femkctrr—sraa—)t ¢ |}i zi ng
term nal of tHe Jresent gnvention. r ~
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25 Fueling system 45 precludes the need for outside fueling barges to be

_.brought __.into.term.nal 10 to refuel ships 20. Fuel 183 froma | and

- based sour cgggiiseisa sSupplied through pi pg333 to storage tanRETUSWASKESat ed
wi t hin quays 22 of termnal 10 of the present invention. Fuel 183 is
punped from storage tanks 184 with vent pipe 13, to ship 20 through
pipes 1 and 2 via the filtration unit 30 186 and a punping unit 185;
respectively, to renove any inpurities in fuel 183. WO 99/ 46154
PCT/ US99/ 05165 -21- Fuel

183 i s punped.through pipe 3. to fueling statidh 187 of ship 20, where fuel
. 183 is routed.to pipe 4 conpected to fuel stgarage tank 191 of ship 20. In

order to maxi m ze the pupping rate, Vvapor eyacuation unit 192 is used -
to draw the =~ fuel vapor apd air _conpositi romthe top of fuel storage
tank 191, and to 5 nmmintaiph atnospheri¢ pressfre in tank 191 as fuel 183
is punped in. Excessive
| ™
ool °°l
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vapors are recycled to storage tanks 184 by pipe 31. By nuaintaining
- atnospheric pressure in tank 191 through pipes 5 and 6 as it fills wth the

‘t ank vewo 746e340sed, excessive gprugt @3al damagi ng pr essPCTAISINNSI6ES
prevented in the tank. Quick connection 29 is conveniently provided in
pipe 6. Elimnation of 10 back pressures permts higher punping rates than
used conventionally, and therefore results advantageously in less tine

to fill the tﬁks 19@1{‘ %p W th fuel. The punping rate is -

dependent on e lap Y &i ng unit 185 and not the structural '
~integrity of tank 191 or its ability to wthstand the higher back e
pressures -associ ated wth hi gh punpijing agzs. The punping rate is

controlled 15 via conbined feedback of ssufe sensor 193 by electri caI

line 7 and tank | evel i AdiGator] 195 by elfectrlit@ line 8. Both of .
these devices provide signals to PO ng- nit 197, which is
programed to set .and an &~ he sp eds ﬂfl @5 unit 185 by
electrical line 9 and vapor evgcuati iy—-—- 8Qctrical line 11
to maxinmze the rate ‘&2 ch f ship 20. -

. Tank level ir@@qtor_195 S|g | B 1 m@ respect
to the actual levd dof8 - surld=Fnsor 13 & i des
punpi ng contrgl unit 13{ W t he act ual n tank 191. Punping
control unit 1 T {145% g)a BVaTTaTTop. uni t
192 to maintain:t:L&I=’E£=a:t= Eopr e : 4 '
at nospheri c pr a33UT £ an gt ai

;J DI NG (2% 1] Eoint r ol § Ll $fgnal s

punpi ng U"lé\j\ t o puinid (gt -2 ;"”ll g:lach

()‘I
Q’I

il
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To sunmarize, container transfer terminal 10, with an int egrat ed and

automat ed central conputerized systemincorporating contai-ner-t+ansport---- - -

"vehi cl es 26ybogN@isk Ng on over head t{fnsyemnge beam assenbl i esp@Prussnsies

el evat ed - ground conveyance rails 72, has been disclosed for the

| oadi ng and unl oadi ng. of 30 cargo containers 18 from container ships 20
with a mninumof tinme and effort. WD 99/ 46154

PCT/ US99/ 05165 ' -22-

Cont ai ners 18 can bspqu Iy1 @anﬁarlly stored in the rear portion of
termnal 10 or immediately |-0aded-onto either-train-flatcars-110; -flatbed -

trucks 112 reeanot her --shi-p- 20 i ng -cont al ransp®S hi cI--es-
26 and resulti ngql‘%ﬂ 2 maxi rrum/eﬂ/qt?gxnd m n &Pt% storage _n_d___ S
| oading ti o—

| \ - |

| R

3 170 < :}'h-\v
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5 noted that this systemcan be applied to transferring cargo directly

from one’ shi p-to anot her-. Term-nal--10- can-be--construct-ed in or -adj acent -
to.any wat eMBPM6154 12 and can handl4 yéar23r ound operation. PCT/US99/05165
Now t hat the preferred enbodi nents of the present invention have been
shown and described in detail, various nodifications and inprovenents 10
thereon will becone readily apparent to those skilled in the art.

Accordi ngly, the spirit and scope of the present invention is to be
construed broadly and limted onIy by the appended clalns and not by
t he foregoi ng specifieation. - - - ----WW 99/-46154 - : R L
PCT/ US99/-05165 - - - . *33_ K WVE

. CLAI M ’
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1. A term nal system for unloading containers fromand |oading
....containers.onto..container -ships, conprising: a
- term nal sSthye6dap184 havi ng an interqgnngcter right 5 side, Iwwﬁsﬁénd
rear side, and a substantially open front side with at | east one quay
adapted to format |east one dock, said dock including a wall on at |east
t wo facing sides thereof; _ B. a plurality of
el evat ed ground conveyance rails positioned atop at |east one of said
wal I's; 10 C. | ongi tudi nal conveyance rails
_.positioned above each.of ... said walls; . D. a
- plurality of generally transverse overhead conveyance beans constructed
and adapted to be positioned substantially perpendlcularly bet ween sai d
| ongi t udi nal conveyance rails; and 15 _ E. at | east
.one cont ai ner transportvehlcle constructed and - adapted to be capable
of traveling along said el evated ground conveyance rails and sai d
paral |l el transverse overhead conveyance beans and adapted to pick up, carry
and deposit a contai ner between a container ship berthed in said dock and a
| ocation other than the contai ner. ship. 20 2. The term nal
systemof Claim1, further conprising a conputer ' ' o

194 —_— 194

—
H
T

35
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control systemfor controlling the operations of each container transport
_vehicle.. . ... <. ... .. 3. The term nal system of daim1l, including a
- plurali ty Qlo 9biaiss adapted to figrmja pdurality of docks, PCIYUSIMSLEsSCT
conprising an’interquay transfer beam for conveyi ng sai d cont ai ner
transport vehicle between said plurality of 25 docks. 4.
The term nal systemof Caim1l, whereby said container transport
vehicle is constructed and arranged so as not to change the orientation
of the container when the @ogtainer is being picked upjgay+«ied or
~ deposited t her eby. WO 99/ 46154
. PCT/ US99/ 05165

5. The t -
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structure further conprises a storage area adjacent to each of- a plurality

of docks, and whereby said term nal can transfer-€ontal ners-between-oene--—

“ship bertheq,dggmggg dock and angyhey sy p berthed in anok s69656s
and/or said storage area by 5 utilizing said transverse over

beans, said el evated ground conveyance rails, and said container
transport vehicles, under conputerized control 6.
The term nal systen1of Claim 1, wherein said term nal structure
further conprises a stdrédgd and transfer area adjacent to a dock 10

containing railroad tracKs, and whereby said termnal- can-transfer-. ~-¢-~§-~~
cont ai ners be ert‘hed i n one- dock and another shlp S
bert hed i n anot hef dock, a raglroad car on said railroad tracks, and/or

a storage area wifhin sai'd storage and txansfer area by utilizing said
transverse over hepd conveyance begans, said eljevated ground conveyance
rails, and said cpntainer transpo t %fé|C|eS under conputerized 15

control . 7. rm nal} systemof Claimé6, further
conprising a railfoad access sai d terﬁ1na| structure for connection
to said railroad [racksyjsaid - storage gnd transfer area.

8. The term nal | syst ot Claim7, whereinjsaid railroad access 20 is"
connected to said termnal structhre by a tuAneI under wat er.

9. Atermnal systemaccording o Claim?7, |wherein said railroad

/e
v
N
Y

>F | G.12A

-
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access is connected to said termnal structure by a causeway on supports.

-10. The'term nal system.of Caim -1, wherei-n-said-t-erm-nal-— -st-ructure- - -

further conpYQ8¥46184 st or age and trandfel afda adj acent to-a BERUS29/5165
contai ning a roadway, and whereby said termnal can transfer containers

bet ween one ship berthed in one dock and anether ship berthed in

anot her dock, a truck on. said roadway and/or a storage area within
said storage and transfer area, by utilizing said transverse over head
conveyance beans, said el evated groun 44 conveyance rails, and said

cont ai ner transport vehrcles under conpﬁtsrrzed control e WD
99/ 46154 X C

PCT/ US99/ 05165 R I N N -25-
11. The term nal system of Claim 10, further conprising a truck access
to said termnal structure for] connection to said fjoadway in said storage

and 22
200

199 199

Fle.12B
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transfer area. 12. A termnal system according to Claim
11, -wherei-n-sai-d.truck. .5 .access.is.connected to said term nal structure

"by a tunnelworndasisdat er . ' 19 /. 2313. A termnal spermsywestes di ng
to Cdaim1l, wherein said truck" access is connected to said term nal
structure by a causeway on supports. 14. The term nal
systemof Claim 1, wherein said term nal structure further conprises a
storage and transfer area adjacent to a dock 10 containing railroad tracks
and a roadway, and whereby said term nal can transfer cont ai ners anong

-.one.shi p..berthed.in.one dock, .another. ship berthed in another dock, a

~railroad car on-said railroad-tracks, a truck on.said roadway, and/or a
~storage area within said storage and 4whpsfer area, by utilizing said

transverse over head conveyance beang, .sai d el evated ground conveyance
rails, and said 15 container transport fehicles under conputerized
control. : 15 ' m of C aim 14, further
conpri si ngarail road . acceps and a’tr to said term na
structure for connection.to spid raipryad cks and said roadway in
sai d storage and transfer arep. _ 16. A termnal system
according to Claim 15, whereih said rai§ road 20 ?ccess and said truck
access are connected to said termnal structure b el under
wat er . 17. | A term n&l systewnaiizgingto Claim15
wherein said railroad '

k acces
tr

19.9\' _1~199.
N
162 20 | [ [ ez

o | 199 [F~res
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access and said truck access are connect ed to said termnal structure by a

..causeway.. .on supports. ...25 18. A term nal stem
"accordi ng WO E/46154 1, wherein said @0ck/haS t he capabi I‘TQ‘W%;P’“&’éﬁi ng
as a wet dock, a graving dock and a | ock. A term nal
system according to Claim1, wherein said walls consi st of dr edged
mat eri al covered by a concrete wall. WO 99/ 46154
PCT/ US99/ 05165 - 26- :
20. A termnal system according to Claim 1 wherein said vval S consi st

.of..structurall y supported quays

=\ U

162 162

l

FIG 12D
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21. A termnal systemaccording to aim1l, further conprising

renotely controll ed docking nodul es for noving ships in.or out-of--said- vt

‘dock. 5  wo 99146154 22. A term gal gysiem according to Gp@ﬁﬁsbmmgrel n

said term nal structure is enclosed to accormodate all -weat her,

year -round operation and further conpri sing: : A

a roof on said termnal structure; B. nmeans for
removing ship stack em ssions fromw thin 10 said termnal structure;

C. service portals, separate fromthe cargo handling areas of said
termnal, for providing access {3 a ship berthed in said dock e
D. bom/and si de fender nooring V|ces adaptable to the: fornlof a -
ship's hull; 15 = set-r+ee—har nesses for prOV|d|ng
fast shore service cojnectlons to a ship berthed in said dock;

F. cai sson doors attag to said dock which openf and cl ose, and mhen

dewat eri ng of said docH fp drydocklng a'ship or tq perni't water to be
- punped into 20 said ddcggf pr—acttrg—as a Iock to rfai se g.he position of ‘a

cl osed isol ate said dodk f{bﬁ\the adj oi ning waterway to all ow

ship wthin said dock; G high flowrate
fueling systemfor a ship.bkrthed in saldqgock congri sing storage tanks
and neans for high-sﬁeQQ‘Eunping fuel. ~ _
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23. A bow npooring assenbly for nooring a shi p by the bowin a dock of

a termnal, conprising: 25 A. ... a-hori.zontal -rail din-a-..
‘dock wal |l ; wo 99/46154 - 22 /maaﬂlanl caI st op el enartusdwSiesd to
sai d hori zont al rail; C. a general ly Hshaped
frame having a front portion I ncl udi ng of a pair of separated bunpers
for accepting a bow of a ship and a rear 30 portion wi der than said front
portion; and - 67579. 3 WO 99/ 46154
PCT/ US99/ 05165 -27- :
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D. a plurality of hydraulic danper devices interconnected bet ween
sai d-honri zont.al - rai l.-and-sai-d-rear -porti.on of-said generally H shaped

frane; wher eby sai23 frang3is limted in no aid
mechani cal gFEEMG + el enments, and said front portion of said‘???#%w?§ﬂ§
constructed and arranged to accomodate a plurality of bow shapes.

24. A locking side fender assenbly for nooring a ship in a dock of a
term nal, conprising: : A a slotted nooring
fitting mounted to a hull of a ship; 10 B. a
pivot abl e- ext ender .arm and. a.pivot abl e adjuster.arm -each arm havi ng

- opposed first and second ends plvohably Ccnnected to a - rect angul ar

hge, respectively;
otted nooring fitting,

- fender elenent and a rectanguEgr feq
sed first and second ends, an

;
C. a key el ement adapted tohit i Ug §afo
sai d key el enent including a shaft--f

15 oblong el enent connected f 1] LSks *Wa of said shaft, and an
electric rotary act uat or {c - second end of said shaft
opposite fromsaid first end]of q g ; : D.
a rectangul ar fender elenent haV|ngléIaat;»- { C pads on a front
surface thereof and an aperture for;édld sRgkt of said key elenment, said 20
fender el enent being connectgd to ahﬂurdt g of sai d extender armand to a
first _ ]
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eﬁ-lnd of -.séi d adj uster armf,lOOOO 4‘66 7 - &E

a

are

fender carri unted in a dock wall and pivotably a $
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ai d fj 0f ; . ap e r
o & NIRRNEHDRE PPLicATTON pypLISHED uNDER TR AT CORRREANBRINE LA
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G | aB6wsis/es,|B3BRINO] 21400, B6SBWI4EdAT 0 Ssai d rectangul ar ender _
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2 invV 3,

/[

| and away from a ship and

(57) Abstract

A - terminal and
system -for the automatic
computerized unloading of
containerized cargo from
container ships to trucks,
railroad - cars, other ships

10

(22) of a terminal building
constructed in or adjacent
to a waterway. Independent
container transfer vehicles
.(26) on an overhead
transverse beam (28) system
lift a container (18) up

transfer it to the elevated
(72) system
the

ground rail
without  changing

positioned in the quay moor the ship and maintain its
ships. The terminal can be located on land or offshore
and rail access from land.

(54) Title: CONTAINER TRANSFER TERMINAL SYSTEM AND METHOD \/

44

or storage. The terminal — =
system (10) is equipped to W* o
store or transfer unloaded W’Z’."‘: AR ¢ 306
cargo  automatically by o=yt | H /

using independent container L 2T SR = ——4— 38
transfer  vehicles  (26). ’7\\}4@@ =Trw °
The cargo ships (20) are - 7, /387 AF /3Ba
moored  between  quays //

.

container orientation, and then shuttle on elevated ground conveyance rails to other areas of the terminal to distribute the container to the
pertinent transportation system (railcar, truck, another ship) or to storage (40). Containers can also be unloaded from trucks and railroad
cars and transported to a berthed ship utilizing the same transportation system. Remotely controlled docking modules (199) may be-used
to guide an incoming ship into the quay and to assist in engaging the ship’s hull onto a bow mooring assembly (144). Side fenders (162)
position within the dock during cargo transfers. A rapid fueling system refuels the
in any navigable waterway with either an access tunnel or a causeway for truck




ship with appropriate danpening by positioning said ext e%@rﬂ 4&157 2
H. a pair of wheels mounted to said rectangular fender Q8arr§ @F 200 v
use n poswd bNEE154 sal d rectangul ar fender carriage |ongi tuelchbglosahmng 5

a dock wall; whereby said fender carriage ¢@Ue/|
and unl ocked to said slotted mooring fitting by the use of sai key V
el ement . -28-

automatically adjust said fender element to an inclination of the huil surface of a
ship with appropriate dampening by positoning said extender ram; and
H.  a pair of wheels mounted to said rectangular fender
carriage for use in positioning said rectangular fender carriage longitudinally along
5 adock wall; '
whereby said fender carriage can be locked and unlocked to said

slotted mooring fitting by the use of said key element.
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