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FI ELD OF THE | NVENTI ON The present invention relates to a suppl enental
sub-operation for cargo container handling by gantry cranes for inproving
the efficiency of the container handling cycle tine. More particularly, it
relates to a new nmet hod of operation for dockside quay cranes.
Specifically, it relates to the supplenental operation of a buffer crane
whi ch functions in conjunction with cargo container handling gantry
cranes. WD 03/050024 PCT/ US02/ 39494 2 DESCRI PTION OF THE PRI OR ART The
utilization of various types of cargo container handling gantry cranes or

quay crane y hREr easi ng the speed of |oading and
unl oadi ng iﬁ%ab&?, n?@ﬁ%ﬁi‘ypgﬁsport ships is well-established in the

prior art. However, despite

A Method for Buffer Crane Operation in Cargo Container Handling,

CROSS REFERENCE TO RELATED APPLICATIONS:

This application is related to U.S. Patent Applications Serial

Nos. filed concurrently herewith.

BACKGROUND OF THE INVENTION
FIELD OF THE INVENTION

The present invention relates to a supplemental sub-operation for cargo
container handling by gantry cranes for improving the efﬁciency of the container
handling cycle time. More particularly, it relates to a new fnethod of operation for
dockside quay cranes. Specifically, it relates to the supplemental operation of a
buffer crane which functions in conjunction with cargo container handling gantry

cranes.



t he nunerous designs, structures, and nmethods of operation disclosed by the
prior art, which have been devel oped for the acconplishnment of the
speci fi c wiojBosiozes, purposes, and requirenents of cargo PCarisar/Bew4
handl i ng, the apparatus and nethods which have heretofore been devised and
utilized consist basically of famliar, expected, and obvious
configurations, conbinations, and arrangenents of well- known nmachinery
operations. This will beconme apparent fromthe followi ng consideration of
the cl osest known and rel evant prior art. Shipping conpanies wi sh to reduce
the tinme a ship spends in port involved in berthing operations in order to
I ncrease the efficiency of each vessel. Increasing the productivity of
berthi ng operations allows ships to be | oaded and unl oaded faster, thereby
effectively reducing the ship's down tinme. Efforts are continuously being

made to further | ' i e rnvention is a significant
DERCRIETFON OF THEPRIGIEART

advancenent in rence is nmade to FIG 1 of the draw ngs
whi ch shows a typical dockside berthing operation for a ship. The prinmary
cont ai ner handl i ng equi pnment is WD 03/050024 PCT/ US02/ 39494 3 conprised of
one or nore quay cranes 11 which extend outboard fromthe dock's edge 13

across the beamrg y#lightioh éBvali@isagpeoof eargs containetthaallihg gentoy eranes ok oaded
or are to be loaded are tenporarily stored in a stacking yard 19 proxi mate

to the ship & Lo3ding: BEY bifosI 6t MEFHnBAnEREEE bf MWadiflf'Shd IMFEAAiAE of
cargo container transport ships is well-established in the prior art. However, despite
the numerous designs, structures, and methods of operation disclosed by the prior art,
which have been developed for the accomplishment of the specific objectives,
purposes, and requirements of cargo container handling, the apparatus and methods
which ha\‘/e heretofore been devised and utilized consist basically of familiar,
expected, and obvious configurations, combinations, and arrangements of well-
known machinery operations. This will become apparent from the following
consideration of the closest known and relevant prior art.

Shipping companies wish to reduce the time a ship spends in port involved in
berthing operations in order to increase the efficiency of each vessel. Increasing the
productivity of berthing operations allows ships to be loaded and unloaded faster,
thereby effectively reducing the ship's down time. Efforts are continuously being
made to further this objective. T‘he present invention is a significant advancement in
these efforts.

Reference is made to FIG. 1 of the drawings which shows a typical dockside

berthing operation for a ship. The primary container handling equipment is



i nvol ve the transport of containers between a container ship and the
stacking yard. In ship unloading operations, quay cranes 11 access the

shi pboar dwoasgsoo2€ont ai ners from above the ship and nove tPrlEFmsIv3ube ground
| evel or dockside cargo container transporters 21 such as chassis trucks,
trailer trucks, or automatically guided vehicles (AGYs). The transporters
deliver the containers to the stacking yard 19 where other vehicles or
cranes 23 transfer the containers to stacks. In | oading operations, quay
cranes |ift the cargo containers fromthe docksi de container transporters
and nove themto the ship where they are |lowered into shipboard cells. The
berthing operations involve three separate types of sub-operations: (1)
guay crane handling; (2) transport between the crane and the stacking
yard; and (3) storage yard manipulation. Quay cranes in the formof cargo

cont ai ner g&'ﬁgb’sg@ 0PNk (r§)¥ rﬁ&%r}ﬁgapla{r&esaf 1 31580 ekf2n rﬁvf%rrlathe dock's

| ongi tudin nse and trans cargo contal ners oritzontally from one
deposition area to another. The | argest of_ such gantry crane are
primarily edgatlddaerosksheidepm gﬁiapqhmgﬁpoﬁasg%rceumn%rﬁel%ﬂau%l havgdieenys
rail road yards. Quay cranes generally have either a horizontal sliding boom

or a WO 034ARfAded oPer¥ tdH:A0dQéP4re témpardrily aused hparsta yattlorprokimidtec h

can usually be raised by rotating it around its inboard end. Long span
o Ut e SR SRR e St AR e
involve the transport of containers between a container ship and the stacking yard.

In ship unloading operations, quay cranes 11 access the shipboard cargo
containers from above the ship and move them to the ground level or dockside cargo
container transporters 21 such as chassis trucks, trailer trucks, or automatically
guided vehicles (AGVs). The transporters deliver the containers to the stacking
yard 19 where other vehicles or cranes 23 transfer the containers to stacks. In
loading operations, quay cranes lift the cargo containers from the dockside container
transporters and move them to the ship where they are lowered into shipboard cells.
The berthing operations involve three separate types of sub-operations: (1) quay
crane handling; (2) transport between the crane and the stacking yard; and (3) storage
yard manipulation.

Quay cranes in the form of cargo container handling gantry cranes are
arranged to extend over a longitudinal expanse and transfer cargo containers
horizontally from one deposition area to another. The largest of such gantry cranes
are primarily located dockside in shipping ports around the world as well as in

railroad yards. Quay cranes generally have either a horizontal sliding boom or a



The present invention can be utilized wth any of these basic types of
crane designs and operations. Reference is made to FIG 2 of the draw ngs
whi ch il Iwetisasm2e typical cantilever boomtype quay cramreTikohawbng a
buffer crane 25 of the present invent#on positioned thereunder. The quay
crane cantil evered rotatable boom27 is supported by the crane
superstructure 29 nounted on crane truck wheels 31 which run on dock rails
whi ch are di sposed parallel to the edge 13 of the harbor dock. The crane
superstructure supports a horizontal gantry 3 3 disposed generally

m d- hei ght thereon at an elevated | ocation above the cargo contai ner

pi ckup and deposition areas 35. The gantry is supported from bel ow by the
main | egs of the superstructure. In the cantil evered rotatable boom design
for quay cranes, sheaves are disposed at the pinnacle 37 of the
superstructure of -the crane to wirer e 39.which is,used to
IPE S he otAMsates bR, dh T iuhER sbrSuily Be shised i tatink 1Mot s od
stowed position. The wire rope reeving raises the cantil evered boom by
rotating iinbabmbend.t £ongrsgan yardiand uay cranesiand ogpicalbnsupponteidnbey eetticdl he
superstructure. WO 03/050024 PCT/U802/39494 5 Vhile I n nost typica

docksi de agcplat&l%gr&mea g ends GARO LA LA AGLARE yHiRYs o ane
is a slida ral sa Ie can evere oom e rom crane

superstructure to Pro j ect over a shr({) ot her t pes of Iarge gantry yard
cranes The present invention can be utilized with any of these basic types of crane designs

and operations.

Reference is made to FIG. 2 of the drawings which illustrate a typical
cantilever boom type quay crane 11 having a buffer crane 25 of the present invention
positioned thereunder. The quay crane cantilevered rotatable boom 27 is supported
by the crane superstructure 29 mounted on crane truck wheels 31 which run on dock
rails which are disposed parallel to the edge 13 of the harbor dock. The crane
superstructure supports a horizontal gantry 33 disposed generally mid-height thereon
at an elevated location above the cargo container pickup and deposition areas 35.
The gantry is supported from below by the main legs of the superstructure.

In the cantilevered rotatable boom design for quay cranes, sheaves are
disposed at the pinnacle 37 of the superstructure of the crane to guide wire rope
reeving 39 which is used to lift the outboard or cantilevered end of the boom to the
upright raised stowed position. The wire rope reeving raises the cantilevered boc;m
by rotating ir about its hinge point 43 at its inboard end proximate to the

superstructure.



supported at both ends are located in |arge cargo contai ner storage or
transfer areas. All of these cranes are simlar to the gantry type crane
of FI G 2won3bkmk4 t hey enploy a novable trolley 45, usualpicy/usot/bo4ad
suspended operator's cab 47, which shattles along the gantry 33 and boom
27 suspending a cargo container |lifting spreader 49. The spreader can be
raised or lowered fromthe crane gantry by the operator and engages from
above the top of cargo containers 17. The containers are carried by a
transporter 21 or are stacked on the dock or shipboard to permit themto be
lifted by the trolley for horizontal transport. During |oading, the
containers are lifted fromthe transporter and are noved outboard al ong
the gantry to where they are lowered into the cells 51 in a cargo

contai ner transport ship. During unloading, the containers are lifted from

th | d f: ' : : t (
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t he crane gantry sections 27, 33, can traverse_fromone end of the gantry
to the ot hBandlinghquayserepe ivie slideh)atosiaraisabieeantidevesed baemi exdending from a
spreader 49 is suspended fromthe trolley by fleet through wire rope

reeving t heamghuperiauaniiahd projeaciieaakshifll aheraipes of lide gy R8s

PCT/ US02/ 39494 W re rope suspension eaves. Different or "vari abl e
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I nt erdependent berthing sub-operations: (1) quay crane .
All of these cranes are similar to the gantry type crane of FIG. 2 in that they employ
a movable trolley 45, usually with a suspended operator's cab 47, which shuttles
along the gantry 33 and boom 27 suspending a cargo container lifting spreader 49.
The spreader can be raised or lowered from the crane gantry by the operator and
engages from above the top of cargo containers 17. The containers are carried by a
transporter 21 or are stacked on the dock or shipboard to permit them to be lifted by
the trolley for horizontal transport. During loading, the containers are lifted from the
transporter and are moved outboard along the gantry to where they are lowered into
the cells 51 in a cargo container transport ship. During unloading, the containers are
lifted from the cells and moved from shipboard to shore where they are lowered onto
the transporters.

The cargo container lift trolley 45, mounted on rails on the crane gantry

sections 27, 33, can traverse from one end of the gantry to the other with a suspended

container. The cargo container lifting spreader 49 is suspended from the trolley by

fleet through wire rope reeving through a detachable headblock which carries the



handl i ng; and (2) transport vehicle novenents between the crane and the
stacking yard. A delay in one of those sub-operations causes the other to
pause andwodBesoonhi ch reduces the overall productivity of pCnasensdsoe
system Several factors can cause debays in the two berthing
sub-operations including: (1) unsteady or irregular quay crane operations;
(2) the tine required for effecting interbox connector (I1BC) installation
and renoval processes; (3) delays in stacking yard operations that del ay

t hroughput of transport vehicles; (4) the tinme required for quay cranes
performng alignnment of containers with transport chassis; (5) congestion
of transport vehicles under quay cranes; and (6) various other factors
such as machi nery operator m stakes or inexperience. Quay crane container
handling rates are nmeasured in cycle rates. Unsteady quay crane operations

result because the cranes ve cpontainers. dif n ' fhees end

upon the I'BHEIPRHSWPCRTiRN é%m ?ng)rlha nﬁ"%m’ﬁ“ %ief/‘én}bq ’ﬁ% e&'% bggt%éxged For
exanpl e, as a quay crane | oads or unl oads each colum of contai ners spaced
across t he theheadblotlhto advommodate lcorrespandangly sliffetenhgiee continerse out boar d
for each successive colum of containers and | owers and hoi sts | onger for
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7 each successive c tal ner, s to the con{)al ner handl i nagndtl me a d t he
resul ti ng kapdliag; an transport ve cle movements between the crane and the stac 1ng

yard. A delay in one of those sub-operations causes the other to pause and idle
which reduces the overall productivity of the entire system. Several factors can cause
delays in the two berthing sub-operations including: (1) unsteady or irregular quay
crane operations; (2) thé time required for effecting interbox connector (IBC)
installation and ;emoval processes; (3) delays in stacking yard operations that delay
throughput of transport vehicles; (4) the time required for quay cranes performing
alignment of containers with transport chassis; (5) congestion of transport vehicles
under quay cranes; and (6) various other factors such as machinery operator mistakes
or inexperience.

Quay crane container handling rates are measured in cycle rates. Unsteady
quay crane operations result because the cranes move containers different distances
depending upon the location of the container on a ship varying the cycle rates. For
example, as a quay crane loads or unloads each column of containers spaced across
the beam of the ship, the hoist travels a longer distance outboard for each successive
column of containers and lowers and hoists longer for each container located deeper

in the stack. The increased traveling distance and stationary time for the hoist, for



Unst eady quay crane operation, coupled with a constant nunber of transport
vehicles allotted per crane, creates inefficiencies in the overall

oper at i orwoWhesogwiay crane handling rates or cycle tine ace/ushnsg494
transport vehicles nust wait. In those instances where the quay crane
handl es containers fast and cycle tinme is short, and if the nunber of
transport vehicles is insufficient for the cycle tinme, the quay crane nust
wait. The interbox connector (IBC) installation and renpoval processes cause
both quay cranes and transport vehicles to idle. I1BCs are cone-shaped
devices that |ock stacked containers together on the ship. Wen quay

cranes lift containers fromthe ship, the IBCs are still attached to the
bottom of the container. Usually, the quay cranes nust |ower the container
until it is a few feet above the port term nal dock |[|evel where a worker

e jut SRR R ad RIB IR (iRt RondlE (ORI EheRt AL pAED o

quay crane and transport vehicle idle tinme to be induced into the system
cycle timetime. wel | as exposing the workers to the possibility of injury
froma swayi ng or dropped contai ner or any other hazards associated with

proximty to a tjn gﬁ?dcra%@fb eation) toupled svith 2ocmearit nupliberlof typspaiti ons.
WO 03/ 050024 PCT/ USOZ/ 94 I ays in stacking yard operations al so
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crane handling rates or cycle time are slow, transport vehicles must wait. In those

instances where the quay crane handles containers fast and cycle time is short, and
if the number of transport vehicles i§ insuﬁicient for the cycle time, the quay crane
must wait.

The interbox connector (IBC) installation and removal processes cause both
quay cranes and transport vehicles to idle. IBCs are cone-shaped devices that lock
stacked containers together on the ship. When quay cranes lift containers from the
ship, the IBCs are still attached to the bottom of the container. Usually, the quay
cranes must lower the container until it is a few feet above the port terminal dock
level where a worker crew can reach underneath and remove the IBCs. The
installation processes are just the reverse. The IBC operations cause a significant
amount of quay crane and transport vehicle idle time to be induced into the system
cycle time as well as exposing the workers to the possibility of injury from a swaying
or dropped container or any other hazards associated with proximity to a lifted load

and to continuous transport vehicle operations.



yard before returning to the cranes. Disruptions in the flow of transport
vehicles to and fromthe quay crane | oading area are caused by nunerous
factors swolvzasoodsi ver inexperience and | ack of fam i aripcy/usor/bosbhe
apparatus and | ayout of the yard, as ®8ell as yard worker inexperience,

whi ch cause the delays in the stacking yard operations. |[|f the disruptions
are sufficiently severe, then the quay cranes nmust wait in idle for a
transport vehicle to return. Another source of delay results when quay
cranes expend tine aligning a suspended container with a contai ner
transport chassis during the container positioning and deposition process.
The transport vehicles do not park in precise |ocations under the quay
cranes. As a result, each container placenent is in a slightly different

| ocation. This process of container lifting spreader alignment with the

Fi nal Ty, congeaPFaNe of Sekinboara cuharut iR Hefyldp e ARRRERAEeT

rate at which containers are noved to and fromthe container ship. The
si t uat i on dositaiesmirandpartecchidles: Thewehigles load er unload sontaingss At thg stackpeg al | el
and the ship carries refrigerated containers. The orientation of the
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9 properly orjent the containers on the transport chassis whereas,.
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workers. inexperience and lack of familiarity with the apparatus and layout of the yard, aswell
as yard worker inexperience, which cause the delays in the stacking yard operations.
If the disruptions are sufficiently severe, then the quay cranes must wait in idle for a
transport vehicle to return.

Another source of delay results when quay cranes expend time aligning a
suspended container with a container transport chassis during the container
positioning and deposition process. The transport vehicles do not park in precise
locations under the quay cranes. As aresult, each container placement is in a slightly
different location. This process of container lifting spreader alignment with the
transport vehicle causes time-consuming delay in the quay cranes operation.

Finally, congestion of transport vehicles under the quay crane slows the rate
at which containers are moved to and from the container ship. The situation is
exacerbated when there are several cranes working in parallel and the ship carries
refrigerated containers. The orientation of the refrigerated containers on the ship

often requires that vehicle traffic flow two ways under the quay cranes in order to



The buffer crane - operations and nmethod of cargo container handling
contenpl ated according to the present invention departs substantially from
t he conveotososmbk4 concepts, designs, and nodes of quay cr @ca/UspEBED4 ON
taught by the prior art. In doing so9 the present invention provides an
apparatus and new nmethod of sub-operation primarily devel oped for the

pur pose of inproving the overall efficiency of berthing operations by
reducing or elimnating the delay problens described above. It
acconplishes the result in a different and i nproved manner and an overal
new nmet hod of operation for the dockside handling of cargo containers. The
buffer crane of the present invention functions mainly by establishing a
tenporary storage or hol di ng operati on between the quay cranes and the
transport vehicles which reduces the interdependence therebetween. The

buffer operation in effect .constifut ofif,al: irbctiffaleRw t Wo
of the t hrRFEPERY ORERE e GPNYRE ﬂﬁs‘%&@z‘iﬁ dg{?gér%g%{]hae?]?ﬁ%ﬁﬁgagn% t ransport
bet ween the crane and the stackin yards. The tenporary storage reservoir

pernits t heogldatestedess comgestian and dangss te thecdgpkawerkess.even i f no
transporter is available, or conversely, for a transporter to extract a
container, Of OPROSBUFFAN Rrdnd . DpEratiBAE" atl methudnof fcatd® dontainer daadling
el sewhere. When one of the two sub-operations experiences a delay, the

ot her sub WD 03/ 050024 PCT/ US02/ 39494 10 operatj on.conii.n rk. wth
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conventional concepts, designs, and modes of quay crane operation taught by the'

prior art. In doing so, the present invention provides an apparatus and new method
of sub-operation primarily developed for the purpose of improving the overall
efficiency of berthing operations by reducing or eliminating the delay problems
described above. It accomplishes the result in a different and improved manner and
an overall new method of operation for the dockside handling of cargo containers.
The buffer crane of the present invention functions mainly by establishing a
temporary storage or holding operation between the quay cranes and the transport
vehicles which reduces the interdependence therebetween. The buffer operation in
effect constitutes a container reservoir between two of the three berthing sub-
operations: quay crane handling and transport between the crane and the stacking
yards. The temporary storage reservoir permits the quay crane to take or deposit
containers even if no transporter is available, or conversely, for a transporter to
extract a container, or deposit one in the reservoir, even if the quay crane is

elsewhere. When one of the two sub-operations experiences a delay, the other sub-



SUMMARY COF THE | NVENTION In view of the foregoing known and obvi ous
di sadvant ages i nherent in the prior art types of quay cranes and berthing
operati onwopses®es |y existing and utilized in seaports, tPoa/UmzsEnt

i nvention

operation wherein the same can be utilized to inprove the efficiency of

provi des a new crane constriwcti on and net hod of quay crane

cargo container ship berthing operations. The general purpose of the

present invention, which will be described hereafter in greater detail,
to provide a new crane apparatus and net hod for

operation
above, as

whi ch has all of the advantages of the prior art mentioned
wel | as many novel features that result in new nethods of

berthi ng operations, which are not anticipated, rendered obvious,
or even inplied by any of the prior art of quay cranes and port
berthing operations either alone or in any conbination thereof. The
present invention is a buffer crane sub- o&erati on for cargo container

suggest ed,

handl i ng.

dperatsora coptihags towatbcwsthdthebbi

in conbination with a quay crane. The steps conprise providing an

i ndepende
mul tiplici
dedi cat ed

cont ai ners between the platformand cargo container transporters |ocated

bel ow t he

ga‘yga &g{,g,@g@@ibrgmﬁpsoz/ 39494 11 novabl e pl atform having a
y of ¢

al ner | andi ng positions disposed thereon and a

argo con
crane engaged with the platformarranged to nove or transfer

SUMMARY OF THE INVENTION

In view of the foregoing known and obvious disadvantages inherent in the
prior art types of quay cranes and berthing operations presently existing and utilized

in seaports, the present invention provides a new crane construction and method of

quay crane operation wherein the same can be utilized to improve the efficiency of

cargo container ship berthing operations.

The general purpose of the present invention, which will be described
hereafter in greater detail, is to provide a new crane apparatus and method for
coordinated quay crane operation which has all of the advantages of the prior art
mentioned above, aé well as many novel features that result in new methods of
berthing operations, which are not anticipated, rendered obvious, suggested, or even
implied by any of the prior art of quay cranes and port berthing operations either
alone or in any combination thereof.

The present invention is a buffer crane sub-operation for cargo container
handling. It is a method for dockside buffer crane cargo container handling in

combination with a quay crane. The steps comprise providing an independently

coordi nated quay crane

is

err operationcwhie thordedayest shbndl i ng



platform The platformis positioned dockside under the quay crane and
containers are noved by the quay crane between the | anding positions on
t he pl at fwomsasa24 shi pboard cells of a docksi de berthed shicp/USGoBd4a4 ner s
are also concurrently noved by the dadicated crane between the platform
and cargo container transporters |ocated below the platform These nore
I nportant features of the nethod of the invention have been broadly
outlined in order that the detail ed description thereof which follows may
be better understood and in order that the present contribution to an

| nprovenent in the art may be better appreciated. There are additi onal
features of the nmethod of the invention that will be described hereinafter
and which will form suppl enmental subject matter of the clains appended
hereto. Wth respect to the clainms hereof, and before describing at |east

one preferred, e i ment .of the.inventd on in detai it 18

under st ood™PKakRIe E’F?gpq'ﬁ&é"%’?%ﬂ “&“@“P}b‘ilg qfézaﬁgeo 9 qlgrafapﬂmigtpso sﬁ?&s ilais‘%olsg% to
the details of construction and to the arrangenents of the conponents
whi ch ar e theteonandh dedicated ¢rah¢ engaggd saticthie platformoarrangedso move ¢r fransfice
drawi ngs. The invention is capable of being created in other enbodi nents

and of be&d}ﬂaiﬂe&%én\c)@@%g;ag%lgggghgﬁclﬁ%f%%ﬁfﬁh@&anw&rs Rlcard Bello»'g&he o be

understood that the 9494 12 'phraseol ogy an

ot "bo’t oo Hattermasiie platior is posttioned dbckskde nder the qudy Srané and Sontainers
are moved by the quay crane between the landing positions on the platform and
shipboard cells of a dockside berthed ship. Containers are also concurrently moved
by the dedicated crane between the platform and cargo container transporters located
below the platform.

These more important features of the method of the invention have been
broadly outlined in order that the detailed description thereof which follows may be
better understood and in order that the present contribution to an improvement in the
art may be better appreciated. There are additional features of tﬁe method of the
invention that will be described hereinafter and which will form supplemental subject
matter of the claims appended hereto.

With respect to the claims hereof, and before describing at least one preferred
embodiment of the invention in detail, it is to be understood that the invention is not
to be limited in its application to the details of construction and to the arrangements
of the components which are set forth in the following description or illustrated in the
drawings. The invention is capable of being created in other embodiments and of

being practiced and carried out in various ways. Also, it is to be understood that the



As such, those skilled in the art will appreciate that the conception upon
which this disclosure is based may readily be utilized as a basis for the
desi gni ngwofosostees fornms, structures, nethods, and systemsTfusn2/s®p4 yi ng
out the several purposes of the nethed of the present invention. It is
inportant, therefore, that the clains be regarded as including such

equi val ent steps in the nethod in so far as they do not depart fromthe
spirit and scope of the present invention. Further, the purpose of the
appended abstract is to enable the United States Patent and Trademark
Ofice, and the public generally, and especially scientists, engineers and
practitioners of the art who are not famliar with the patent and | egal
terms or phraseol ogy, to deternmine quickly fromcursory inspection the
nature and essence of the technical disclosure of the application. The

bst C . . . . : ofe dfidesenpor Andt i on,
abstrac :Té}é@gé(g?jg{&m% h“ﬁ“ﬂ?‘gﬁ%?“qﬂf’yé@hmm foyrethe  putp6Xe senpito i on

which is , nhor is it intended to be limting as to
t he scope of the inventi in.any way. WO 03/050024 PCT/US02/ 39494 13
OBJECTS wwpquaaﬁn@nftﬁé’ref ore an inportant object of the present
invention to provide a new sub-operation for shipping port berthing

oper ations whi cAspuchitisse shilledfif ¢hie anperithappreciabethatthe conesptionapenagdreht i ons
and the container transport vehicles which service a stacking yard. It is

anot her objecty of \ hNeiHaSSE Hay rRYGT bOUtififePaLY bdSis FoPtHe! ddsighiss of betier f o
forms, structures, methods, and systems for carrying out the several purposes of the
method of the present invention. It is important, therefore, that the claims be
regarded' as including such equivalent steps in the method in so far as they do not
depart from the spirit and scope of the present invention.

Further, the purpose of the appended abstract is to enable the United States
Patent and Trademark Office, and the public generally, and especially scientists,
engineers and practitioners of the art who are not familiar with the patent and legal
terms or phraseology, to determine quickly from cursory inspection the nature and
essence of the technical disclosure of the application. The abstract is neither
intended to define the invention of the specification, which is measuredlby the

claims, nor is it intended to be limiting as to the scope of the invention in any way.



guay crane berthing operations which provides an internediary | andi ng deck
formng a cargo container reservoir between quay crane handling and

docksi de wehBosm24 t ransport. It is a further object of thecprussssi44
invention to provide a buffer crane ®Bperation to work in conjunction with
a quay crane to increase the efficiency of berthing operations by reducing
idle tinme of the quay crane and contai ner transport vehicles. It is stil
anot her object of the present invention to provide a new gantry frane
apparatus for the sub-operation nethod having a protected service deck for
port operators to performIBC installation and renoval operations while
the containers are |anded on the buffer crane whereby neither the quay
crane nor the container transporters need to idle during those operations.
WO 03/ 050024 PCT/ US02/39494 14 And it is yet a further object of the
present in '@. | emental independently novabl e gantr
crane mhléﬁﬁSESﬂﬂ%kﬁtﬁbﬁgg Q@@‘Bﬁ ntly existing quay cyanes mﬁthgut g
addi tional tracks on the dockside and which provides a |anding deck for
containers and perforns a suppl enental buffer sub-operation to quay crane
operations and permts |IBC renoval independent of quay crane involvenent

to increase t hq o Iﬂe?étﬁ éﬁl?xﬁggg%ﬁﬁ]ﬁtmﬁ@rpk&@ﬁt WehBIY E PELVIOE a T

crane cargo COI’] dal ner

sub-operation for shipping port berthing operations which provides a buffer operation
between quay crane operations and the container transport vehicles which service a
stacking yard.

It is another object of the present invention to provide a buffer operation for
quay crane berthing operations which provides an intermediary landing deck forming
a cargo container reservoir between quay crane handling and dockside vehicle
transport.

It is a further object of the present invention to provide a buffer crane
operation to work in conjunction with a quay crane to increase the efficiency of
berthing operations by reducing idle time of the quay crane and container transport
vehicles.

It is still another object of the present invention to provide a new gantry frame
apparatus for the sub-operation method having a protected service deck for port
operators to perform IBC installation and removal operations while the containers are
landed on the buffer crane whereby neither the quay crane nor the container

transporters need to idle during those operations.



O her objects and advantages of the present invention will becone apparent
when the nethod of the present invention is considered in conjunction with
t he accowpanysmgs dr awi ngs. DESCRI PTI ON OF THE DRAW NGS FIPGT/UK02/39494
schematic diagramin plan view of a st p berthing operation and a cargo
contai ner stacking yard; FIG 2 is a side elevation of a typical quay crane
with a typical buffer jib crane of the present invention |ocated
thereunder; FIG 3 is ais a perspective view of a typical buffer jib crane
of the present invention shown in operation; and WO 03/050024

PCT/ US02/ 39494 15 FIG 4 is a perspective view of a cargo contai ner
predeterm ned deposition position on the |anding deck of a buffer crane.
DESCRI PTI ON OF THE PREFERRED EMBCODI MENT Reference is made to the draw ngs
for a description of a preferred enbodi nent of the apparatus utilized for

| mpl ementi ng ¢ he, et Hoc o ARl e56BL g1V BRY itkent K& s Cpickias ance

nunber s repres S Oon orrespondl ng VI ews. Ref erehce 1s made

to FIGS. 2 and 3 of the draw ngs which show ay&p rane éf and a glffer
ji b crane sapplemental independentbomavatle gamtry grage %b‘?q‘ié’ep%‘f’? 1eqrfapregamt

crane is low profile so that it can be positioned underneath a quay crane
during  existing quay cranes without additional tracks on the dockside and which provides a

landing deck for containers and performs a supplemental buffer sub-operation to
quay crane operations and permits IBC removal independent of quay crane
involvement to increase the efficiency of berthing operations by reducing the quay
crane cargo container handling cycle times.

Other objects and advantages of the present invention will become apparent
when the method of the present invention is considered in conjunction with the

accompanying drawings.
DESCRIPTION OF THE DRAWINGS

FIG. 1 is a schematic diagram in plan view of a ship berthing operation and a
cargo container stacking yard;

FIG. 2 is a side elevation of a typical quay crane with a typical buffer jib crane
of the present invention located'thereunder;

FIG. 3 is a is a perspective view of a typical buffer jib crane of the present

invention shown in operation; and



contai ner handling operations. It is contenplated that a buffer crane could
also be wutilized in a railroad stacking yard as well as docksi de under a

| ar ge brivwoe3mso02straddl e crane, so the term "quay crane" paI/usezeb4vh t he
clainms is intended to include these tsypes of cranes also. FIG 3 shows the
buffer jib crane in operation. It is essentially a |anding deck where
containers can be | anded and tenporarily stored by a quay crane when they
are renmoved from shi pboard or where containers picked off ground | eve
transporters can be landed until they are picked up by the quay crane for
transport to a ship. The buffer jib crane is a gantry frame formng a

rai sed or el evated upper platform53 with WO 03/050024 PCT/ US02/ 39494 16 a
subpl atform 55. The buffer crane sits under a quay crane and interposes a
cont ai ner reservoir between the quay crane and the container transport
vehi cl es. The Eﬂgy crane can .take or .extract containqéﬁ thergﬂgan nd the
buffer crane cahlGef 1%8MPETPGRILF NIEVE of B5aL80 SAMtAEr predqtermuged depositipp
creates a new and additional sub- operation in ship berthing operations

whi ch r edupesitignan the faneing/ d¢ak off arbuffer cango cont ai ner handl i ng. The quay
crane 11 deposits containers 17 onto the top of the buffer crane or
retrieves themfromthe upper platform53 called the |Ianding deck. A

subpl atform 55 di sposed bel ow the | anding deck is a working area for port
operators called a service deck. The IandiRﬂBdeck can support multiple

cont ai ner sDESGCRIRTION F THE PREEERRED EMBODIMENT

Reference is made to the drawings for a description of a preferred embodiment
of the apparatus utilized for implementing the method of the present invention
wherein like reference numbers represent like elements on corresponding views.

Reference is made to FIGS. 2 and 3 of the drawings which show a quay
crane 11 and a buffer jib crane 25 which are located dockside in a shipping port. The
buffer crane is low profile so that it can be positioned underneath a quay crane during
container handling operations. It is contemplated that a buffer crane could also be
utilized in a railroad stacking yard as well as dockside under a large bridge or
straddle crane, so the term "quay crane" as used in the claims is intended to include
these types of cranes also.

FIG. 3 shows the buffer jib crane in operation. It is essentially a landing deck
where containers can be landed and temporarily stored by a quay crane when they
are removed from shipboard or where containers picked off ground level transporters
can be landed until they are picked up by the quay crane for transport to a ship. The

buffer jib crane is a gantry frame forming a raised or elevated upper platform 53 with



reservoir in the buffer operation. Container transport vehicles 21, such as
chassis trucks, trailer trucks, or AGVs, drive alongside the raised

pl at f or mwo osiosdees del iver or receive containers to and fPcarusofrgv4buf f er
crane | andi ng deck. A dedicated cont® ner handling crane 57 engaged with
the buffer crane platformnoves the containers between the |anding deck
and the transport vehicles. Port operators can also performcertain tasks
on the containers fromthe safety of the service deck 55 while the
containers rest on the landing deck 53. Wth current nmethods of operation,
both the quay cranes and transport vehicles nust sit idle while the IBCs
are installed or renoved. The buffer crane systemall ows port operators to
performIBC installation and renoval operations while the containers rest
on the WD 03/050024 PCT/ US02/ 39494 17 upper platformso that neither the
gantry cr anegudiaifolfiess " 2P BubfeP XRARSiO Widet & HELP ordli bl iffefpddEE a
attachnment” or Tenoval process. I'n addition, service personnel ca verify
container identification, re-mark a container, or perform ninor conhﬁgner
servi ci ng CRRt3IBET reserveiristwesn the quay, Frage aﬂaéhle EANLRIRET {TARTPORTVEPAT RS-

upper platformor |anding deck 53 has fore and aft and | ateral edges 59,

61, 63. | nyajerietal fake of ekeaitontaindrs theefroasan therbuffer iceame dantdeliver
platforns 53, 55 are supported at the |ateral edges 63 thereof by four

i ch ar ¢ SOREERED, MetRamafo (i BRRSEIH R o GrRBRESH e pdd SaARRPRY EC, | g

sill beans 67. Each sill beam connects the bottom of o
operation in ship berthing operations which reduces quay crane cycle time in cargo

X=sC

container handling,

The quay crane 11 deposits containers 17 onto the top of the buffer crane or
retrieves them from the upper platform 53 called the landing deck. A subplatform 55
disposed below the landing deck is a working area for port operators called a service
deck. The landing deck can support multiple containers to function as the container
reservoir in the buffer operation. Container transport vehicles 21, such as chassis
trucks, trailer trucks, or AGVs, drive alongside the raised platform to either deliver
or receive containers to and from the buffer crane landing deck. A dedicated
container handling crane 57 engaged with the buffer crane platform moves the
containers between the landing deck and the transport vehicles.

Port operators can also perform certain tasks on the containers from the safety
of the service deck 55 while the containers rest on the landing deck 53. With current
methods of operation, both the quay cranes and transport vehicles must sit idle while
the IBCs are installed or removed. The buffer crane system allows port operators to

perform IBC installation and removal operations while the containers rest on the



two vertical support colums at the | ateral edges of the crane and provides
structure for the gantry wheel drive area. The integral structure provides
structurawosuppmes for the |oads fromthe dedicated cont @cmarsozsane 57,
called a slewing jib crane, for the tuffer containers 17 deposited on the
| andi ng deck 53, and for energency inpact situations and accidental
occurrences. The platforns are supported on pneumatic transport wheels 69
for independent novenent of the buffer crane 25. The transport wheels 69
are secured to the sill beans 67 with a gantry drive for independent
nmovenent of the buffer crane 25 underneath the quay crane 11 and al ong
docksi de. 13. The wheels are rubber tires so that the crane can operate

wi thout tracks or rails and can turn. Since the quay cranes nove al ong the
dock as they wunload each successive row of container cells along the

I engt h of n%@ﬁrgmrmndd@qhmﬁﬁmaM@g@ﬁwwﬁﬁénef:ﬁieuﬁﬁ@paﬁ@stemaeed tonidlerust
e

i kewi se | ong the dock to remain positioned under the quay crane.

dri ve ot e decity atedieiordemgiat HotBRY | Toddiptly SEyis SAEne ChE™
nove. By varying the speed of the tires, the crane can nove in all,

di rect i onsverif§ ¢contaimer idéntdicationare-mark acontaineropr piesformqMINArheONtMBET s ar e
aligned parallel to the edge of the dock which allows the gantry franme of

o R AR I s e ey, e o e
turns by varyi n”([:lh}a rﬂgpgp Slgltfofrg%ﬁgndoﬁg ‘32&{‘ 53 ihgg f(grg%n "att anid lateral edges 59,
61, 63. In the preferred embodiment of the present invention, both platforms 53, 55
are supported at the lateral edges 63 thereof by four vertical support columns 65
disposed at the corners of the gantry and which are interconnected at the lower ends
thereof by two interconnecting sill beams 67. Each sill beam comiects the bottom of
two vertical support columns at the lateral edges of the crane and provides structure
for the gantry wheel drive area. The integral structure provides structural support for
the loads from the dedicated container crane 57, called a slewing jib crane, for the
buffer containers 17 deposited on the landing deck 53, and for emergency impact
situations and accidental occurrences. The platforms are supported on pneumatic
transport wheels 69 for independent movement of the buffer crane 25.
The transport wheels 69 are secured to the sill beams 67 with a gantry drive
for independent movement of the buffer crane 25 underneath the quay crane 11 and
along dockside 13. The wheels are rubber tires so that the crane can operate without

tracks or rails and can turn. Since the quay cranes move along the dock as they

unload each successive row of container cells along the length of the ship, the buffer



As indicated earlier, the |l anding deck 53 of the buffer crane stores
containers 17 tenporarily as a container reservoir or pool thereby

functi oniwg :a®sibe essential buffer platform The | andi ngcadacske/as9provi ded
with at | east one predeterm ned | andisng position formed on the | anding
deck and has position guides to receive and gui de containers being | owered
onto the landing position. In the preferred enbodi nent of the invention, a
mul ti pl e of predeterm ned | andi ng positions are dispersed over the |anding
deck. The term "predeterm ned" means that they are specifically |ocated
for automatic control of the crane operation. Generally between two and
five parallel landing positions will suffice for the intended purpose of
provi ding a container reservoir or pool. Access to the containers is

provi ded by the attached dedi cated i ndependent cargo handl i ng contai ner
crane in the formof a slewing jib crane 57 as well as by the quay crane
11 from above. The dedi cated WD 03/ 050024 PCT/ US02/ 39494 19 crane has

cont ai ner ¢hahé nfigst BRORIsRiMSveSaons firrdpel td eerm@ineositivnzduader thelquag eraree
| andi ng deck and the transporters |ocated al ongside the platform The

or odet or m et el g ey (R AL AR AE-RRIC HE IR, Reff Pobfleo s o

deposited on the |anding deck is provided by openings 71 therein at_ the

pr edet er ni metbrspmsl brakesthaGilidve theentirs befferndrang systemgdo mpveh By waringgheleck

may be required depending upon whether the IBC installation and renoval

operati onsgalq JFREdreS the crane can move in all directions and is omni-directional. A
majority of the time, the wheels are aligned parallel to the edge of the dock which
allows the gantry frame of the buffer crane to move in the same direction as the quay
crane. In order to stay parallel with the quay crane, the buffer crane performs small
turns by varying the wheel speeds on each side the crane.

As indicated earlier, the landing deck 53 Qf the buffer crane stores
containers 17 temporarily as a container reservoir or pool thereby functioning as the
essential buffer platform. The landing deck is provided with at least one
predetermined landing position formed on the landing deck and has position guides
to receive and guide containers being lowered onto the landing position. In the
preferred embodiment of the invention, a multiple of predetermined landing positions
are dispersed over the landing deck. The term "predetermined" means that they are
specifically located for automatic control of the crane operation. Generally between
two and five parallel landing positions will suffice for the intended purpose of
providing a container reservoir or pool. Access to the containers is provided by the

attached dedicated independent cargo handling container crane in the form of a

slewing jib crane 57 as well as by the quay crane 11 from above. The dedicated



aut omat ed. Shock absorbi ng nechani sns dimnish the force of the continuous
I npacts which result fromthe container |anding operations as well as

I mpact s vwwoab/0smecur in enmergency situations. The pneunat PCTrusobgsotires 69
augnent the shock absorbing nmechani siws. The | andi ng deck protects workers
who operate below, on the service deck 55, from exposure to injury and

I ncl ement weather. Reference is nmade to FIG 4 of the draw ngs whi ch shows
a container landing position 71 on the |anding deck 53. These positions
are defined by angular slides 73 that vertically guide the containers into
pl ace during landing on the deck to sinplify the placenent of the
containers thereon. During lowering of the containers onto the buffer
platform the bottom edges of the containers engage the gui des which stop
resi dual container sway of the suspended |oad and laterally displace the

container intqQ proper alignment onto.the respective de 1LE 41 on.
The descen%ﬂaﬁﬁ%aéﬁﬂ tneg i \WW&QW@%&S" m%veggqrﬁglile{sn %g;ﬁ/éirl i cal
direction. Therefore, the WO 03/050024 PCT/ US02/ 39494 20 contai ner |anding
process r ehundingsddckamdithe tiansporterk dotatad alengsidethecplatforml i zed with

contai ner transport vehicles. This saves considerable tinme by reducing

o o POS L TP Hrding: QU SCWEN Enoleh B! REGHIGRS sifaBinkaifedandhen (he

quay Ccrane operators O curren ure fatigulng con i tions.

Essentially, nmuch less tinme is. spent on tq‘eg pl acemfg]%gof a. cont ai nerd
because t hpreggteymiiedilanding positionse AA¢wsspia therbatton of the CopaNErsIFRogite

adj ustnents. The guides al so place the containers in specific o
on the landing deck is provided by openings 71 therein at the predetemned

positions. Different types of openings in the landing deck may be required
depending upon whether the IBC installation and removal operations are manual or
automated. - Shock absorbing mechanisms diminish the force of the continuous
impacts which result from the container landing operations as well as impacts which
occur in emergency situations. - The pneumatic rubber tires 69 augment the shock
absorbing mechanisms. The landing deck protects workers who operate below, on
the service deck 55, from exposure to injury and inclement weather.

Reference is made to FIG. 4 of the drawings which shows a container landing
position 71 on the landing deck 53. These positions are defined by angular slides 73
that vertically guide the containers into place during landing on the deck to simplify
the placement of the containers thereon. During lowering of the containers onto the
buffer platform, the bottom edges of the containers engage the guides which stop
residual container sway of the suspended load and laterally displace the container
into proper alignment onto the respective deposition position. The descending

container slides downward along the guides in the vertical direction. Therefore, the



| ocations so that the jib crane may accurately nove to the predeterm ned
deposition and pick-up positions above the | anding deck by autonmated
control. Woe3sk®a ng jib crane 57 shown in closer detail iPCTRIS®R/3R94S
engaged with the wupper platform53 ofo the buffer crane 25 and noves the
cargo containers 17 between the |anding deck 53 and the transport vehicles
21. The jib crane is conprised of a slewing armature 75 which is conprised
of at least a pair of articulated sub- armatures. A main first sub-arnmature
77 is pivoted on a support post 79 and secured to one of the |ateral edges
of the | anding deck. The inboard end of the first sub- armature is pivoted
on the post for rotational novenent in a horizontal plane around the post.
A second sub-armature 81 has its inboard end secured to the outboard end

of the first sub-armature and also is pivoted thereto for rotational
novenent in a horizontal plane. The second armature supports cargo
container lifting apparatus 83 at the outboard end thereﬁf whi.ch ca

rotate nor eontamer kB@ingprosess reamiresless ouzasiew thanspuren mehodsutiized yith g
armature is arranged to provide full two-dinensional horizontal notion to

each of t ol MandSerk VRRIME. N¥hisiaiRes chasiderbly tiimenby redutindeontafriec! es
below, in order to nove or transfer cargo containers between the platform

The ¢ or m * BOHOARINE TRARIGBGbs 1} ARTRboEn NG PRk Griid: SF A G185, a0 ™
dock level either level wth or below the | anding and service decks. It is

possi bl e t bakratére wheaapartheersdure fitiguingoanditions. Essentially, much less time is

spent on the placement of a container because the quay cranes do not need to perform

.tédious positioning adjustments. The guides also place the containers in specific

locations so that the jib crane may accurately move to the predetermined deposition

and pick-up positions above the landing deck by automated control.

The slewing jib crane 57 shown in closer detail in FIG. 3 is engaged with the

upper platform 53 of the buffer crane 25 and moves the cargo containers 17 between

the landing deck 53 and the transport vehicles 21. The jib crane is comprised of a

slewing armature 75 which is comprised of at least a pair of articulated sub-

armatures. A main first sub-armature 77 is pivoted on a support post 79 and secured

to one of the lateral edges of the landing deck. The inboard end of the first sub-

armature is pivoted on the post for rotational movement in a horizontal plane around

the post. A second sub-armature 81 has its inboard end secured td the outboard end

of the first sub-armature and also is pivoted thereto for rotational movement in a

horizontal plane. The second armature supports cargo container lifting apparatus 83

at the outboard end thereof which can rotate more than 180 degrees.



the dock at a | evel above the buffer crane | anding deck and the term
"below' is intended to cover such a | andscape, but there is no known
conpar abl wosBsmk4 on. The slewing jib crane 57 arti cul at eeclyusowsawng each
armature at each of three rotation pmints: the connection between the
support post 79 and the inboard end of the first sub-armature 77; the
connection between the outboard end of the first sub- armature and the

i nboard end of the second sub-armature 81; and the connection between the
out board end of the second sub-arnmature and the cargo container lifting
apparatus. The second sub-armature supports the cargo container lifting
apparatus at its outboard free end in the formof a |lifting spreader
suspensi on bl ock 83 which can rotate nore than 180 degrees to turn a
suspended lifting spreader 49 and attached cargo containers 17 end-for-end
around a verti cple dewing @mfatureris arranged orgrovidei fulll twoedimensianiabhorizentabs .
The first and second sub-armatures and the cargo container lifting

apparatus arge unt ed [ hi I 1@ermt
T i 11 mngpebRu ety Clhe iRk ORL bomaater BlpBillopoBSHE wld e vehflErT
cargo contai ners WO 03/ 050024 PCT/US02/ 39494 22 deposjte n the | andi ng
deck at a Hedone] inbrdentorhevesopipdnsierAree coRAINCES BEIWSAY tk%?%ﬁ“&&?ﬁm quay
crane it is positioned under. The cargo container lifting apparatus

ORI L5 A st ol e e e 3,
rope driven  Hes positiont Bt TR Saste e gintly FARL 8 BodilBVel cither level with or
below the landing and service decks. It is possible that the transporters could travel
the dock at a level above the buffer crane landing deck and the term "below" is
intended to cover such a landscape, but there is no known comparable situation.
The slewing jib crane 57 articulates by turning each armature at each of three
rotation points: the connection between the support post 79 and the inboard end of
the first sub-armature 77; the connection between the outboard end of the first sub-
armature and the inboard end of the second sub-armature 81; and the connection
between the outboard end of the second sub-armature and the cargo container lifting
apparatus. The second sub-armature supports the cargo container lifting apparatus at
its outboard free end in the form of a lifting spreader suspension block 83 which can
rotate more than 180 deérees to turn a suspended lifting spreader 49 and attached
cargo containers 17 end-for-end around a vertical axis to reverse the longitudinal
orientation thereof. The first and second sub-armatures and the cargo container

lifting apparatus are mounted on the support post at a high enough level to permit the

lifting spreader suspended from the suspension block to pass above cargo containers



engage and hold containers while they are being lifted. Each corner of the
spreader has a twist lock to |lock onto the container at the corner

casti ngs woesesf24 The |ifting spreader can be control | edproy/ushe3ayane
operator to reciprocate in the length2of its engagenent to a container to
accommodate different size containers in the lengths of 20 feet, 40 feet,
45 feet, and two containers of 20 feet each, |inked end-to-end. The cargo
container lifting apparatus 49, 83, also has the ability to perform

i ncremental adjustnents of the container's position to facilitate alignnment
with the transport vehicles 21. The apparatus acconplishes this result by
giving and taking varying anounts of slack in the suspension ropes. In
this manner, the apparatus can skew, list, and trimthe container, as well
as nove the container laterally and longitudinally. The lifting device

therefore an UICk| 0Sy t by

el i nat | nfenanep st Siding AEK QAR PCHToRihe SEgHRTAE riAlicoray) REGDY,

buf f er crane 25 includes an automated control system for partlal operatlon
of the dedicomthitr guayerans iptsspasittonedimdgsr go contai ner |ifting apparat us
over WD 03/050024 PCT/ US02/ 39494 23 presel ected positions on the |anding

deck and to movgp g?ﬂf@d E&{tﬁm‘éﬂﬂﬂnﬁg’ parafisesperdies by reellieirs hedvpagingrout ur e

57 noves aut omat i t ween pred erm ne posi ti ons above the [anding
deck 53 to gengral positions vari qu nsport .. The
crane oper a@R?rFf the suspeasioy @ga&g% tﬂ?ﬁéﬂ%ﬂ%@ aPet Spirader ¥ 85 Whlefébyrrhe

apparatus is considered rope driven. The lifting spreaders are mechanisms that

engage and hold containers while they are being lifted. Each corner of the spreader
has a twist lock to lock onto the container at the corer castings thereof. The lifting
spreader can be controlled by the crane operator to reciprocate in the length of its
engagement to a container to accommodate different size containers in the lengths of
20 feet, 40 feet, 45 feet, and two containers of 20 feet each, linked end-to-end.

The cargo container lifting apparatus 49, 83, also has the ability to perform
incremental adjustments of the container's position to facilitate alignment with the
transport vehicles 21. The apparatus accomplishes this result by giving and taking
varying amounts of slack in the suspension ropes. In this manner, the apparatus can
skew, list, and trim the container, as well as move the container laterally and
longitudinally. The lifting device therefore can quickly position containers on
transport vehicles thereby eliminating the time-consuming task from the quay crane's
cycle time.

The buffer crane 25 includes an automated control system for partial operation

of the dedicated crane to position the cargo container lifting apparatus over



predet er mi ned cont ai ner deposition positions on the |anding deck to perform
cont ai ner engagenent and pickup froma position and for contai ner

deposi t i owoas/os0026¢el ect ed position. Conputer control perf@ecraspz/eaapsi on
alignment of the cargo containers wiah respect to the | andi ng deck
positions and general positioning of the container lifting spreader above
the container transporters. The buffer crane operator controls the slew ng
armature for accurate alignnent of the lifting spreader with the transport
vehi cl e for container pickup or deposition. Conputer software

automatically controls the turning rates of the three armature rotation
points to insure that the novenent is snooth and |inear during both
operator and automatic control of the slewing arnmature. The slewing jib
crane 57 hel ps reduce traffic congestion of transport vehicles beneath the

uay cran - t abidbt t iwielk socddingited he
quay géﬁeéeie%gﬁibr%g}d&s diPhe mﬁ‘dlgg detk ¥nd o ERHRIRNEARER 0 e

verti cal rigerated cohtai ners are handl ed, transport vehicles
often need to flowin opposite or_two directions under the Cr. s to
acconmodat ®ofign. t hBe sieWmg, amatyre é%lt‘%?Y‘i?ﬂ%“tBF‘apﬁéﬂY g\ch"ﬁ%pr B%g%&d ) 'ﬁg‘?ner s
com ng off the ships. Because the slew ng crane can reorient the

cont ai ner spésticHy Atrsielthe mm%‘]mmmm gemeral tpoaitions aboWOtHE3vabiens transport
PCT/ US02/ 3%494 24 chassis, the buffer crane systemw |l allowtraffic to

Ilhg\rNeib; ?ggﬁgﬁqgcéLgnngtﬁg?%eraﬁ}f é)?ﬂ}a%eﬁg %258l $rothOfife blt€mativee.

ra congestion.

predetermined container deposition positions on the landing deck to perform
container engagement and pickup from a position and for container deposition at a
selected position. Computer control performs precision alignment of the cargo
containers with respect to the landing deck positions and general positioning of the
container lifting spreader above the container transporters. The buffer crane operator
controls the slewing armature for accurate alignment of the lifting spreader with the
transport vehicle for container pickup or deposition. Computer software
automatically controls the turning rates of the three armature rotation points to insure
that the movement is smooth and linear during both operator and automatic control
of the slewing armature. |

The slewing jib crane 57 helps reduce traffic congestion of transport vehicles
beneath the quay cranes 11 because it has the ability to rotate containers about the
vertical axis. When refrigerated containers are handled, transport vehicles often need
to flow in opposite or two directions under the quay cranes to accommodate for the
different orientations of the refrigerated containers coming off the ships. Because the

slewing crane can reorient the containers to correctly position them on a transport



The service deck or work platform55 is disposed bel ow the | andi ng deck 53
to provide space for IBC attachnent and renoval operations. As nentioned
earlier, woioshsoe rent net hods of operation, both the quapctnmsnesv4snd
transport vehicles nust sit idle whid4e the IBCs are installed or renoved.
The quay cranes 11 nust pause and hold the containers 17 a few feet off
the ground so that personnel can manually install or renpve the IBCs. The
proximty of the personnel to the lifted container is also a safety
hazard. The | anding deck 53 of the present invention covers the service
deck 55 so that the workers are never in a situation where lifted | oads are
freely suspended overhead, as can occur in present operations, which is an
i nherently dangerous situation. If the height limtations for the buffer
crane are restricted, it is possible that the service deck cannot be

| ocated directly bel ow the |anding. deck. T situation.may.require a
mul ti pl e othassisethe bufer crape systervili fﬁfﬁi‘é E&Pfg‘é&%@%‘ﬁ 1§ gRe d’&%%i% tﬂé‘?“g?m“t
deposition positions on the |anding deck for the service workers to operate

from In tise éwéléiﬁ% yerdnmdsuadanhet beaeanhiéreby dedicifig thevameurithef raffic ce
deck 55 so that the service worker personnel can install and renove the

| BCs from bel ow. through the openings 71 in the | anding deck 55 while the
cont ai ner YUEESIULf el y on the WD 03/050024 PCT/ US02/ 39494 25 upper

platform This service deck provision of the buffer crane sysiem all t he
safe and ef fi ci Ehe senvicteaddcktarovorkrplatfemp94lis dispesad b@@.thﬁim&‘%ﬂ%%gﬁrt
operators

to provide space for IBC attachment and removal operations. As mentioned earlier,
with current methods of operation, both the quay cranes and transport vehicles must
sit idle while the IBCs are installed or removed. The quay cranes 11 must pause and
hold the containers 17 a few feet off the ground so that personnel can manually
install or remove the IBCs. The proximity of the personnel to the lifted container is
also a safety hazard. The landing deck 53 of the present invention covers the service
deck 55 so that the workers are never in a situation where lifted loads are freely
suspended overhead, as can occur in present operations, which is an inherently
dangerous situation. If the height limitations for the buffer crane are restricted, it is
possible that the service deck cannot be located directly below the landing deck. The
situation may require a multiple of lowered service decks disposed between the
container deposition positions on the landing deck for the service workers to operate
from.

In the buffer crane system, the landing deck 53 covers the service deck 55 so
that the service worker personnel can install and remove the IBCs from below

through the openings 71 in the landing deck 55 while the container rests safely on the



with a work area within which to renove the IBCs fromthe cargo containers
deposited on the | anding deck either by hand or with I BC renoval nachinery.
Machi nes wo Bobwb4 cs can be provided to aid I BC install at ipom/zson3suesnova
operations for further reducing the train and danger for worker personnel
and increasing the speed of quay crane operations. As a result, the quay
cranes and transport vehicles do not need to idle or wait while the IBC
installation or renoval process occurs. The buffer crane operator works in
an operators' cabin 85. It contains all the autonotive and the slewing jib
crane 57 controls. Logistics are included to help the operator comunicate
with the quay crane operator and the service deck workers. Since the
operat or must conmunicate with so nany individuals, it is essential that
conmmruni cation be clear and sinplified to insure safety and productivity.

Signal lights t he ndi ng. deck [ kA di crane
driver whi &Peré’gﬂf efl—glsasfeé‘gltgs (%81( %g%‘agghéﬁtqhé t%Hgfag ﬁfa?jltegs')'% %gj\i/gﬂ%‘??g%%y
been unl oaded. There are indicator lights controlled by the service
wor ker s whiafe ané lefficiknt installatioorandereoyyabobthe IB{es. h#trpromides Bost Ppgratoseen
renoved or not so that the operator does not prematurely nove the
contai ner. yffie, %?(aér‘éé wRRInNWhi&Y t6§8mdVEnhe TBER £HOR fthe cat@ cobh@idrane

n o

driver by reaso the conputer controlled positioning of the slew ng

armature at the _predetern.ne posi tion positians t he | andi deck. WO
03/ 050024 éﬁpmﬁgéﬂ%&&imrgz%g %egfee@er b5 chand g, vath ilg&cmﬂ}?\@g nacinery’
al ternator provides power to the buffer .

Machines or robotics can be provided to aid IBC installation and removal operations

for further reducing the strain and danger for worker personnel and increasing the
speed of quay crane operations. As a result, the quay cranes and transport vehicles
do not need to idle or wait while the IBC installation or removal process occurs.
The buffer crane operator works in an operators' cabin 85. It contains all the
automotive and the slewing jib crane 57 controls. Logistics are included to help the
operator communicate with the quay crane operator and the service deck workers.
Since the operator must communicate with so many individuals, it is essential that
~ communication be clear and simplified to insure safety and productivity. Signal
lights on the landing deck automatically indicate to the quay crane driver which
containers are to be loaded onto the ship or have already been unloaded. There are
indicator lights controlled by the service workers which tell the buffer crane operator
whether the IBCs have been removed or not so that the operator does not prematurely
move the container. The operator cabin provides simplified controls for the crane
driver by reason of the computer controlled positioning of the slewing armature at the

predetermined deposition positions on the landing deck.



crane system The engine and alternator couple rests on one of the sil
beans along wth the fuel tanks. Wather protected steel enclosures
protect tweodios®el engine and alternator couple from wearcanmbopsssi bl e
damage. During operation of the buffex crane, an el ectronic system
automatically aligns the buffer crane with the quay crane along the cargo
container transporter traffic |anes. The system can be conprised of
optical, radio, or ultrasonic devices to nmneasure the distance and relative

position of the buffer crane to the quay crane. Information is linked to
the quay drive systemelectronically which repositions the buffer crane
until it is in the correct position directly below the quay crane trolley

track and parallel to the quay crane quay wheels. Another electronic system
insures that there is no interference or collision between the quay crane
spreaders. Wth two devices accessing the buffer platform the quay crane
and sl ewi ng j iAdigsahengingwhichiis cp@plegmamah@matmmwdc%meramdhe;bm e6i on.
The el ectronic systemwi |l identify the position of the quay crane lifting

spreader drfine §4%th € The@ngidl dhdiRen 6t 'restd B ofik oF e §ill3REm has
features trhact | nprove pr%g{t}ctivi ty andcggg‘leteys of 0port oepgrg’tei o%?.ﬁsr%?e

B R B A SR R e
accommodate the electronic |inking systens. There are no costs invol ved
whi ch WO dlehiRe0esuETiodto@as add possible damage.

During operation of the buffer crane, an electronic system automatically aligns
the buffer crane with the quay crane along the cargo container transporter traffic
lanes. The system can be comprised of optical, radio, or ultrasonic devices to
measure the distance and relative position of the buffer crane to the quay crane.
Information is linked to the quay drive system electronically which repositions the
buffer crane until it is in the correct position directly below the quay crane trolley
track and parallel to the quay crane quay wheels.

Another electronic systetﬁ insures that there is no interference or collision
between the quay crane spreaders. With two devices accessing the buffer platform,
the quay crane and slewing jib crane, there is potential for interference and collision.
The electronic system will identify the position of the quay crane lifting spreader to
ensure that this does not occur.

The buffer crane system has features that improve productivity and safety of
port operations. The buffer crane is a stand-alone machine. It can operate with any

existing quay cranes. The quay cranes require only minimal modification to

accommodate the electronic linking systems. There are no costs involved which



woul d be due to required extensive crane nodifications or crane downti ne.
Because the buffer crane travels on rubber tires, the buffer operation
does not weqaiosm®24racks, so there is no need to install a@dditsonssbsrail s
on the port surface. The buffer crane’has the advantage that is easy and

| nexpensive to install and can be applied to many cargo contai ner handling
ports in operation today. The present invention constitutes a nethod for
docksi de buffer crane cargo container handling working in conbination with
a quay crane. The method is a ship berthing sub-operation and conprises
several steps, the first of which is providing an independently novable
platformhaving a multiplicity of cargo container |anding positions

di sposed thereon. The novabl e platform has a dedi cated crane engaged
therewith which is arranged to nove contai ners between the platform and

cargo  co &HIH‘BE dhé BeRairk @ ektehSive cethelinbdifichtienydratrine dowiitime pBacdusem i s
positioned on the docKside under the quay crane. Cargo containers are

noved by the quay crane hetweepn the ' 11 m and
Shi pboar d tbepPeHané HavlS PAGuDRs Hsh R PR P 3tEE Hoet ot RAuRE HacRe?
noved by the dedicated crane between the pl atform and caﬁpo ont ai ner

t r ansport goshdre éseneddtbonstah additonhbrapts oo thepors sertgces t T of
containers by the quay crane. The term "concurrently"” neans that both

cranes can,b | i itg GhstaBtand earSBeapplied to anys only
t hat peri 353 %flv%ﬁﬁé@maggs %?%egg%ég&ﬁg%?itg dgggsainti ng or ?gtlri evi ngys

containers fromthe platformthat the WO 0?3/ 050024 PCT/ US02/ 39494
cargo container handling ports in operation today.

The present invention constitutes a method for dockside buffer crané cargo
container handling working in combination with a quay crane. The method is a ship
berthing sub-operation and comprises several steps, the first of which is providing an
independently movable platform having a multiplicity of cargo container landing
positions disposed thereon. The movable platform has a dedicated crane engaged
therewith which is arranged to move containers between the platform and cargo
container transporters located below the platform. The platform is positioned on the
dockside under the quay crane.

Cargo containers are moved by the quay crane between the landing positions
on the platform and shipboard cells of a dockside berthed ship. Cargo containers are
also moved by the dedicated crane between the platform and cargo container
transporters located below the platform concurrently with the movement of
containers by the quay crane. The term "concurrently” means that both cranes can be
operating and moving containers at the same time. Itis only that period of time when

the quay crane is depositing or retrieving containers from the platform that the



28 dedi cated crane nust remain clear of the platform The dedi cated crane
can be operating to deposit or renpve a container with respect to a

t ranspor twoahiosdoe4 but the automatic controls of the crameTmseysabsit from
mechanically interfering with the qusy crane. The nethod of the present

I nvention includes the separate step of performng interbox connector
installation and renoval operations while containers are tenporarily
positioned on the platform The nethod of the present invention also

i ncludes the separate step of independently noving the platformto each
operational position of the quay crane on the dock as the quay crane noves
al ong said dock to unload the length of a container ship. The nethod of
the present invention also includes the separate steps of utilizing three
different types of dedicated buffer cranes: (1) a slewing jib crane; (2) a

bri dge cr a&@dicg{éﬁ.&ﬁe sl F@xﬂgﬁ@cﬁa‘aeiﬁ thel BEatRRED 08 hie Ode FRORES ichfheledid BE

crane cargo contai ner Ing 1n conbinatiton wth a quay crane therefore

resol ves many of the delay issues describe earlier. Even mﬁgn%oge Bf t he
sub- oper at PPFTEting tdepPSH 0% FRNAYG Y COMGIST ZWIBHEERGHE FO 3 FIRFRATHYECHEIg AW dhE | S
del ayed, the other sub-operation may continue by accessing the containers

on the buf hgtonfdtidt dontidls bheheletaeesresedt 1 frum tmevhanivallgddreefesinghwitticthay,
and the other crane continue its work. The conplete elimnation of IBC

install ati on
quay crane.

The method of the present invention includes the separate step of performing
interbox connector installation and removal operations while containers are
temporarily positioned on the platform.

The method of the present invention also includes the separate step of
independently moving the platform to each operational position of the quay crane on
the dock as the quay crane moves along said dock to unload the length of a container
ship.

The method of the present invention also includes the separate steps of
utilizing three different types of dedicated buffer cranes: (1) a slewing jib crane;
(2) a bridge crane; and (3) a straddle crane.

The method for dockside buffer crane cargo container handling in
combination with a quay crane therefore resolves many of the delay issues described
earlier. Even when one of the sub-operations of quay crane handling or container
dockside transport is delayed, the other sub-operation may continue by accessing the
containers on the buffer platform. The delayed sub operation can address the delay,

and the other crane continue its work. The complete elimination of IBC installation



WO 03/ 050024 PCT/ US02/ 39494 29 and renoval operations fromthe quay crane
cycle tine provides a huge inprovenent in the efficiency of berthing

oper ati orwo oBos@amary, the buffer crane systeminproves pcadisor/smpiy and
efficiency of port operations by prodi ding a buffer operation between the
guay cranes and transport vehicles sub-operations. This buffer allows quay
cranes and vehicles to operate independently so that delays in one sub
operation do not slow the overall productivity. Additionally, the buffer
all ows port operators to performtasks on containers such as marking and
i nspection while they sit on the buffer platformrather than having the
quay cranes and transport vehicles wait while those operations are
performed. Thus, it will be apparent fromthe foregoing description of the
invention inits preferred formthat it will fulfill all the objects and

Conei dor iR "haiosf SHRERiG T fhe ot by € i DIpUUER EBPMARIEERE 11

details as have been set forth except as may be necessitated by the
appended dnahesfficienqyzofiBntiong ppwatiens/ 39494 30 WE CLAIM 1 1. A nethod
for dockside buffer crane cargo container handling in

In summary, the buffer crane system improves productivity and efficiency of

port operations by providing a buffer operation between the quay cranes and
transport vehicles sub-operations. This buffer allows quay cranes and vehiples to
operate independently so that delays in one sub operation do not slow the overall
productivity. Additionally, the buffer allows port operators to perform tasks on
containers such as marking and inspection while they sit on the buffer platform rather
than having the quay cranes and transport vehicles wait while those operations are
performed.

Thus, it will be apparent from the foregoing description of the invention in its
preferred form that it will fulfill all the objects and advantages attributable thereto.
While it is illustrated and described in considerable detail herein, the invention is not
to be limited to such details as have been set forth except as may be necessitated by

the appended claims.



2 conbination with a quay crane, the steps conprising 3 providing an

I ndependently novable platformhaving a multiplicity of cargo 4 container
| andi ng pweimiosons4 di sposed t hereon and a dedi cated crane eagasezizsws h said
5 platformarranged to transfer containers between said platformand cargo
container 6 transporters |ocated alongside or below said platform 7
positioning said platform docksi de under said quay crane, 8 noving

contai ners by said quay crane between said | anding positions on said 9

pl atform and shi pboard cells of a dockside berthed ship, and 10 novi ng
containers by said dedicated crane between said platformlanding 11
positions and said cargo container transporters concurrently with the
novenent of 12 containers by said quay crane. 1 2. - The nethod of claim!]l
i ncl udi ng tVWE &iledIME: performing interbox 2 connector installation and
renoval operations while containers are tenporarily 3 positioned on said
platfprm 1 3. The meAhgdild fdraiotisidd) Gubfer NGand) Rafios RoRlained dRBRINIRN I ¥
noving said 2 platformto each operational position of said quay crane on
sai d gdock as ste)ii d .quay,., 3 crane noyes, al ong sai.d dock to unload the |ength
of a €ont ai {REALIGA{IRN P50 %ﬁfﬁ%@m 31 1 4. The nethod of

claim1 wherein said dedicated crane is a slewing jib 2 crane.

3 providing an independently movable platform having a multiplicity of cargo
4 container landing positions disposed thereon and a dedicated crane engaged with said
5 platform arranged to transfer containers between said platform and cargo container
6 transporters located alongside or below said platform,

7 positioning said platform dockside under said quay crane,

8 moving containers by said quay crane between said landing positions on said

9 platform and shipboard cells of a dockside berthed ship, and

10 moving containers by said dedicated crane between said platform landing
11 positions and said cargo container transporters concurrently with the movement of
12 containers by said quay crane.
1 2. - The method of claim 1 including the step of performing interbox
2 connector installation and removal operations while containers are temporarily
3 positioned on said platform.
1 3. The method of claim 1 including the step of independently moving said
2 platform to each operational position of said quay crane on said dock as said quay

3 crane moves along said dock to unload the length of a container ship.



1 5. The nethod of claim11 wherein said dedicated crane is a bridge crane.
1 6. The nethod of claim1 wherein said dedicated crane is a straddle
crane. 1wo.03hs50et hod for dockside buffer crane cargo conteairneso2/bend! i ng in
2 conbination with a quay crane, the 3teps conprising 3 providing an

i ndependently novable platformhaving a nultiplicity of cargo 4 container
| andi ng positions di sposed thereon and a dedi cated crane engaged with said
5 platformarranged to transfer containers between said platformand cargo
container 6 transporters |ocated alongside or below said platform 7

posi tioning said platformdocksi de under said quay crane, 8 noving
containers by said quay crane between said | anding positions on said 9

pl at f orm and shi pboard cells of a docksi de berthed ship, 10 noving

contai ners by said dedicated crane between said platformlanding 11
positions and said cargo container transporters concurrently with the
novenent of 12 containers by said quay crane, WO 03/050024 PCT/ US02/ 39494

32 13 perform ng portions,k of i,d _dedi.cated ¢ . t al d gLy
aut ot ed 14 dont r die mEhgd Gt g THEE Y RHiCERAFaREls SRRRhEROTY
renoval operations while 16 containers are tenporarily positioned on said

pl at¥ orm cadie. 17 i ndependently noving said platformto each operati onal
position of said quay

1 5. The method of claim 1 wherein said dedicated crane is a bridge crane.
1 6. The method of claim 1 wherein said dedicated crane is a straddle crane.
1 7. A method for dockside buffer crane cargo container handling in
2 combination with a quay .crane, the steps comprising

3 providing an independently movable platform having a multiplicity of cargo
4 container landing positions disposed thereon and a dedicated crane engaged with said
5 platform arranged to transfer containers between said platform and cargo container
6 transporters located alongside or below said platform,

7 positioning said platform dockside under said quay crane,

8 moving containers by said quay crane between said landing4positions on said

9 platform and shipboard cells of a dockside berthed ship,
10 moving containers by said dedicated crane between said platfofm landing
11 positions and said cargo container transporters concurrently with the movement of

12 containers by said quay crane,



18 crane on said dock as said quay crane noves al ong said dock to unl oad
the length of 19 a container ship.

WO 03/050024

PCT/US02/39494
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13 performing portions of said dedicated crane container handling by automated
14 control,

15 performing interbox connector installation and removal operations while
16 containers are temporarily positioned on said platform, and

17 independently moving said platform to each operational position of said quay
18 crane on said dock as said quay crane moves along said dock to unload the length of

19 a container ship.



