TI TLE OF THE | NVENTI ON A Mobil e Cargo Cont ai ner
Scanni ng Crane CROSS REFERENCES TO RELATED
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assignees' United States Patent Serial Nunber

6, 604, 904, issued August 12, 2003, for Method for

Buf fer Crane Operation in Cargo Container Handling and
TITLE Q¥<FHE INVEANTIONe May 7, 2003. The present invention

is also related to the assignees’ United States Patent

Serial Nunmber 6,602,036, issued August 5, 2003, for

Adfab8E e En TS s oot ear  omance vy 7. 3003.

These pat ent dlsclosures are incorporated herein by
reference. BACKGROUND OF THE | NVENTI ON FI ELD OF THE

CROSS RWENRENCES T REIDATHED ARPRICAGI@NS to an
apparatus primarily for the purpose of nonintrusive

scanni ng of cargo containers for nuclear based weapons

which i s, intended for use duri ng[gcont ai ner_transfe
Thepirsent MVeniion ¥nglatedip assignass rnitebntatosiatent Serial Number
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t hout” sl ow ng the quay crane contai nér trans

2003, foﬁBuﬁe:r Bridde Cmne fDﬁCtatnganﬂamertPMldKDmgS(BpEratlﬁl\iﬁﬁIid 8l8o passed
is a nobile cargo contai ner buffer and scanni ng crane

to allowantviedViay 7ad80%r $heser prentadiscdoswmes atreinvnerporatad dierein by reference.
transportation and a quay crane pickup buffer position
and whi ch suspends the cargo contai ner being

BACK RO AFRAR ARENEIONG 'on by & crancooara

appar atus before depositing the cargo container at the
i ntended transfer buffer deposition

FIELD OF THE INVENTION

The present invention relates to an apparatus primarily for the purpose of
nonintrusive scanning of cargo containers for nuclear based weapons which is intended

for use during container transfer between a ship and land transportation.

More particularly it relates to a buffer crane having radiation emission scanning
apparatus arranged for nonintrusive interrogation or inspection of cargo containers while
each container is being transferred between a ship and quay side land transportation

without slowing the quay crane container transfer cycle.



position. Specifically it relates to a nobile platform

havi ng a bridge crane nounted thereon for transferring
w@a00go3sent ai ners between either a quay crane PCTKSI04/025722

position, or quay side land transportation, and a
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| and transportation such as a truck trailer chassis or
a predeteteyiasd tiegpeotion pesibichifer rapdstidn @niskivn diakivptibyy ba agitayeboard
crane for transfer to a ship. DESCRI PTION OF THE PRI OR
apparatusigefone dapevitiorg the cargo eantaioet attthadntended wransfhr buffbodeposition
.. the world, considerable effort is being given by
positiodgnal ysts to i mproving security measures W th respect
to the maritinme industry and United States port
operations. At the present tine, based on the
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i nbound containers to U. S. ports. Apart from

physi cal Iy unl oadi ng and i nspecting the contents of
DRECRIPATON 2F THREPRIORARRI ternative is to
non-intrusively inspect each container such as by
x-ray and when nore sophisticated neans of

In view of recent terrorist activities throughout the world, considerable effort is
being given by analysts to improving security measures with respect to the maritime
industry and United States port operations. At the present time, based on the Automated
Tracking System, an intelligence based search system used by U.S. Customs, it has been
estimated that the probability that contraband will be discovered in containers that are
entering the U.S. is less than 50 percent. Thus, the maritime industry provides a delivery
system for weapons of mass destruction and every other container could possibly conceal
an atomic weapon which, if exploded in a U.S. port, in addition to causing massive

destruction, would essentially end international trade.



noni ntrusi ve i nspection are devel oped, such as gamm

ray scanning and neutron analysis, inplenenting the
was@soss3phose devel opnents in addition to x-rapCbhasmd4/025722

systens. The use of x-ray machinery in one nmanner or

anot her for the purpose of inspecting containers is

Thiesuethodsi to he emplpydddio improve UeS.gquant sccuridyvswagrprove severely
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expected, and obvi'ous,” configurations, conbinations,
nonintrusivk mspestpmpnEetdevelfopadparchtay anthaveayescanhhesandteaitgnsanalysis,
have essentially added processing steps to port
implemegargihicarns ofdheser dayelipaerits inpadditien e &Hiasidagedsistems.
conpl exity of the processing steps essentially
interrupted the established system of port operations.

ﬂ}?{%@ﬁﬁftﬁ%}q é%fci@rﬁ {lrg §bg Wﬁgl‘r %I%(;tg%giﬁog Fﬂ%bgrpose of inspecting
cont:;tin%(l’:g1 :i‘sggfsegssea he tlﬂ)eg gﬁlneﬁ?t Wedr B @ STOWE N dedHit e %%hgégglrlst designs,

scanners r cargo contal ner exam-natl on,

structuréd, @t SofAs Wf appaatuzsdisdlosedtit thehRioe Gwi, WHEOEK hwid been developed
reduce port productivity by disrupting highly

for the atevalpbishohepoof thepgreatficooty ectnescpmposes) gnd abquetdmeents of
. term nal space. The primaiy disadvantage is the
containgrgostenipinspaciaon.ithe devicgs mahingssand meaihedsswhighdrave een
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I't can” be xr cycle tines for the
machinéry’28¥ qUn@siesRy l@SﬁYhéJbﬂoicE@ﬁI@% Meﬁﬁeis%ﬂti@l@jd imgetpiednie bytablished |
i proved technol ogy, all of the presently considered
system ofpors operatieik e dthis factdrecaxsesgyroblems when attempting to integrate the

technology into cargo container handling.

The problem with instituting high-energy x-ray scanners for cargo container
éxamination, apart from safety concerns, is that the equipment will reduce port
productivity by disrupting highly developed port operations and consuming valuable
terminal space. The primary disadvantage is the interruption of the cargo container
transfer process between ship and shore. Most importantly, it interferes with the quay
crane offloading cycle time which is crucial to a ship's berthing time at the dock which

must be kept at a minimum.



process require either stopping the container novenent
for processing (usually during unloading in U S. ports
w@n@5/089399 equi red, in | oading at foreign portsPCDUS2004/025722
mul ti pl e additional handling steps of the container
during the transfer process by taking it out of the
Theimsyplectian @rocagucy rdqaiires hdlding arconsainer inamabilesp tagit, can be x-
) Lan x-r Jposition for processing, . and. then )
rayed. While g ?D@C?%/ HnesdRr Hsmeray proseispay ulirsaiely by sgdiicedipyer time
. resent inventi op.permts._integratdon of.the.x-.ra
by improf @I GES UL 6 wrgien Dy oS Mo ufor Eigking the xoray
procss AREARLEr ARl cohuh B OhRAEBIGL S Shethy durin
unloadin(?ﬁﬁ_f@m{ tpbﬁg andsFaeqnhioed, i deRits ECforeigh Worky bF H{Lﬂﬁﬁ!e' additional
uring the cargo container transfer between ship and
handlings$tepeofithemmntainet éuringthiedramsfertpreceps by takimpdt buboithe mormal

. cycle. The nobile cargo container scannjng crane
handlinggiyple mpdde e adiohandligetsten, Bbap KB positiondor popcessing, and then
. departs substantially. fromthe conventional concepts
retumm%ﬁ'ge %ﬁ?@ﬁ%“@%%%ﬁﬁ?ﬁ?%@’og]? the technical literature,
and in doing so, provides an apparatus primarily
devel oped for the purpose of nonintrusive cargo
The I Ly Shi
B8 e ARER et MU TR, il GR1 A B B
station method of crane acratdorediscRsed impleprie pabdined rdl@ted apparatus and
~ producing a transfer cycle wth a buffer inclusive
methodsprfdudthrrasaioeperativaiwheretynthedospcotionpratess sar ascinyconcurrently
) integrated.into the container transfer cycle for
during the,garge copinirardrangien batweemshipgingd sbpre witheut wéerruption of the
operat jon. SUMMARY OF THE I NVENTION I n view of the
quay cr@%?@&ﬁfeﬁéyﬁ own and obvi ous di sadvant ages i nherent in
t he known types and net hods of container inspection
presently utilized in port operations, the present
The Bl OdhrBb @VhEHSerds cBENIN R A ordRRBA d'Seco®liBlg to the present
architecture of construction for integrated car go
inventionaipaits substas izt from e congersivng] entteptyosial desigia dw@templated
transfers wherein
by the technical literature, and in doing so, provides an apparatus primarily developed for

the purpose of nonintrusive cargo container inspection during transfer between ship and
shore as described above, but it accomplishes the result in a different and improved
manner for producing a transfer cycle with a buffer inclusive procedure for container
inspection which is easily integrated into the container transfer cycle for faster processing

times and more efficient port operation.



the same can be utilized to maintain port efficiency.

The general purpose of the present invention, which
wowdos/obs9descri bed hereafter in greater detailPCT/85S1004/025722

provi de a new and i nproved cargo contai ner inspection

appar atus _whi ch _has pmany of the advantages of the
SUMMéEf%DEFftHEJMENTmt ai ner inspection mentioned and

descri bed above and many novel features and advant ages
that result in a new integrated cargo container
f Whi j | gl AR&eRH n
e A e e AR the know
types andlth&ho@$ bf 6dniaRidr dhdpretibM pRsehilyutiliasdlimpore bpéaitions, the
known, either alone or in any conbination thereof. The
present pveatioh prowides i aawi methodpappagattiar ayul arehitedties of construction for

_ scanni ng/ buffer crane. It ihé:)o rised of .a wheel .
integratpshoange CoplaReoNAPISORednTing ship gadEhere; Gonipigeranyfers wherein

The platf.ormhas.at.|east a.first predeterm ned
the samg Gap EFHEIZB@W E}alﬁégbg?ﬁﬁiﬁm%%'ti on | ocated thereon
for a cargo container where it can be | ocated for

pi ckup or deposition by a quay crane. A bridge crane

The JRIEPiIGRPORVSE thBQrideat fvietitiandvhichandlest described hereafter in
engagl ng "and suspendi ng or depositing and releasing a

greater denipisaopravidera ive pnd édpradvetivardd cattaimee despectidmepparatus
__ position on the platformand noving the container the
which Has manyanfithe adeagagepoidetpsioniaticlorms oif cppiizgdnspasHON

. depositing the contajner onto fruck trailer chassis ., .
mentiongARIAEIBEr bAPONE BHORGHY 48 ErEapren fuf iftartieifiesult ina
. _predet erm ned _posi.ii QR, | .| I :
new intEAlE ) B5RRT ol Por o CR VLIRSS L ARR b Ao BRered obvious
f ioligAthyf Biot AriRyrRdatAh LY inssediRnl hh@Reretofore
suggesttQ %’a(%rhegl(eg]el@lg%lgagy eeg@{ge%cﬁ)eg position frolmglgetruck
known, dithet &oné 298 hfy dbiiddsatbndbmyfor al ongside the |
- platformand then novi ng and depositing the container
onto the first predeterm ned deposition position. A
contai ner scanning i nspection apparatus i s nounted on
the platformand formed to non intrusively inspect a

ﬁﬁgé@%ggﬁpﬁg@i%{é&? %@E)_i,letcgregobcrgnqggelg src%rﬁ%in%t/bﬁﬂ?r &ahONH is
comprised of a wheel mounted platform formed for movement in a quay area. The
platform has at least a first predetermined container buffer deposition position located
thereon for a cargo container where it can be located for pickup or deposition by a quay
crane. A bridge crane is mounted above the platform and arranged for engaging and
suspending or depositing and releasing a cargo container disposed at the first
predetermined position on the platform and moving the container the first and a second
predetermined position and then depositing the container onto a truck trailer chassis
disposed below or alongside the platform at a third predetermined position. The bridge

crane is also arranged for engaging and raising the container to the platform height from



The the nore inportant features of the invention have
been broadly outlined in the preceedi ng sunmary of the
WO poosfsizen in order that the detail ed descri pt POIUS2004/025722

t hereof which follows may be better understood and in

the trind b0 LS BRI sEOL DO A ATPEQYTENL e

.. additi,on f res Y ' b4l »
cssis GG R, P L AEF b RLAT R e b o e
coninef ket PRI CARERIRA ISHP, bR
inspectid gRi4tad iembadicdes thefplhtfernh Aue fornadd iomatelmidsivdly inspect a
to be understood that the invention is not to be
container positieded by ithe begge crranei ab the gecohé predes¢rinzined position.
construction and to the arrangenents of the conponents
which are set forth in the foll ow ng description or

Tﬁhkﬁi{f{og% %%25’3%%;*%? %f(e:)%? © @.Qﬁligg _ %rgt h %ﬁ%égﬁ?g?dly outlined in the
preceed SRR 7 R0 R AR BT G2 AL CRAEIRHL P orkat wich

follows RN REVinaSIRT MW Sed¥r SAPHRYAREsdit condiitioar toldne
pui pose of description and shoul d not be reguarded as

improvelemt in thg. arAmaylehbdtten sppscidte@dTheretdre additional fdainaies of the
) _the invention is based will appreciate that the
inventiop shatepill bn desssivedinereinafiesand whichstilelarm thesybiest awtter of the
. rraé/%c[ dily be utilized as a basis for the designing
claims agp ¢ ms, structures, apparatus, systenms, and
net hods for carrying out the several purposes of the
present invention. It is inportant, therefore, that

Wihe r€§lp§'bﬁ§) the I AARMHPELRand BEfoHE B IR aLRME VA EfYeferred

constructions 1n so far as they do notdepart fromthe

embodimphtr dftthath stopdnafetdihdt priebenindersvent thantheRuvthgon is not to be
. _the purpose of the appended abstract is to enable the
limited iorits applSativn so K detailnnfi canstdetian _Rndie tlearrangenends of the

compongpis HRigh #1% F<prfeb 1nine FICat P BRI O RR TRIFHICHAR T t
accompettrpyeing %}'e?v{)itnggn cl’hleGﬁ%{;lcl,nt}oenr ﬁagarlble of being created in other embodiments
and of being practiced and carried out in various ways. Also, it is to be understood that
the phraseology and terminology employed here are for the purpose of description and

should not be reguarded as limiting.

As such those skilled in the art in which the invention is based will appreciate that
the conception upon which this disclosure is predicated may readily be utilized as a basis
for the designing of other forms, structures, apparatus, systems, and methods for carrying
out the several purposes of the present invention. It is important, therefore, that the

claims be regarded as including such equivalent constructions in so far as they do not



phraseol ogy, to determ ne quickly fromcursory
i nspection the nature and essence of the technical
waoele@sioassey e of the application. The abstract iBCTEs100€025722

intended to define the invention of the specification,

whi ch i s nmeasured hy, the clains, nor is it intended to
depart ﬁl?@lﬁﬁerﬁpﬂliﬁr@l 500p§ afle prespt 1BVeRtiR.i nvention in any

way. OBJECTS OF THE INVENTION It is therefore an

i mportant object of the present invention to provide a
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port ope I's anot her object o e presen

and Tradey8RIOMTte! Snd v egicearidly, aatkapartdlly fEodts, Whgineers and
apparatus which i's integrated into the quay crane
practitiongusl of thé attrvains fueer notrfgmaliarawgb thopatanhard legalveems omi p
and shore. It is_a further object of the ?resent
phraseology et degermine guerkily &rom gMISPTEINEPEFON e dRtUIE aRdssencgof the

. r cont ai, ner_het ween buf.fer.station an n
technicaf RSy S RoRE IS, TRy Bh et i EIPSE MiEBiieq B efine the
. _ ot On.emLas ¥ . . | :
iveniof 8 ABARRS) SUTRARCLARNS ) ind SuBbl Hor O R3fhced o
limiting @& 8 ehetopB of Wid irkentioN@h bhyivagl | y reciprocating x-ray
apparatus for inspecting cargo containers suspended by
said crane while they are being transferred between a
ship and shoreside 7operations. And it is yet a
further object of the present invention to provide a

j i ansfers cargo contai ners between
OBJECﬁQﬁgﬁﬁy@gﬁiEﬁ nd a buffer station for pickup or
deposition by a quay crane and which pernmits radiation

em ssion inspection of said cargo containers while

IS SREBEARE aBNnfRr@AnE bBfRet StiheMedcntiifchlioR$b WRGHdE B&argo

two positions.
container nonintrusive inspection apparatus for port operations.

It is another object of the present invention to provide a cargo container inspection
apparatus which is integrated into the quay crane cycle of transferring a cargo container

between ship and shore.

It is a further object of the present invention to provide a mobile crane which
transfers be cargo container between a buffer station and land transportation with an

intermediate position for radiation emission inspection.

It is still another object of the present invention to provide a mobile crane which
carries longitudinally reciprocating x-ray apparatus for inspecting cargo containers

suspended by said crane while they are being transferred between a ship and shoreside



O her objects and advantages of the present invention
w || becone apparent when the description of the
w@ppanaides of the present invention i s consi deP€DUSIV04/025722
conjunction with the acconpanyi ng draw ngs.
. DESCRI PTION OF THE DRAWNGS FIG 1 is a side elevation
operatiogs. 5 typical quay crane with a scanning crane of the
present invention |ocated thereunder; FIG 2 is ais a
per spective view of the scanning crane of the present

AfMEN QR ﬁ%gp obfecPBLiR rent filventidnis g?oxi/iﬁe AMnEBEe crane

view of FI G nd FIG 4 1s ais a side elevation of
which trih$PersZar £8-G6ita bk betre e Him PhRESPIRRBoREMBA BHIEr station for
Reference is made to the drawi ngs for a description of
pickup drhieppsigbehbyedqeaybadnerend sthichpepmitsediationvenissmm inspection of
) wherein |ike reference nunbers represent like elenents
said cargmcpnEspWREE SESRANEaE byraidsrane durisg wippsier depyesn thedwo
t he drawi ngs which shows a typical container handling
diuay crane | ocated dockside in a shipping port. It is
mounted on rails disposed parallel to the dock edge
13. The quay crane traverses the wharf to position
Oth&Cdtjettd aBH Ad9GhtabtS o LARIrERYE RENABARVIPMRIcohiteag¥ént when
of container cells~of the adjacently berthed ship 17
the descripeion tofiehdapparatusloftles presedinavemiomisngnbidedgbinceaenaion with
the present invention is shown disposed bel ow the quay
the accompmyingdmamangs.he support legs 21. It is nounted on
pneumatic tires 23 for independent novenment on the
wharf whereby it can be |ocated at variable positions

pescrIFI AT OFPEETRAPINGS 'S Thier o cant 1 overed.

shor esi de back reach 2 .

position

FIG. 1 is a side elevation of a typical quay crane with a scanning crane of the

present invention located thereunder;

FIG. 2 is a is a perspective view of the scanning crane of the present invention

shown in operation;

FIG. 3 is a is an end view of FIG. 2; and

FIG. 4 is a 1s a side elevation of FIG. 2.

DESCRIPTION OF THE PREFERRED EMBODIMENT

Reference is made to the drawings for a description of the preferred embodiment



The scanning crane 19 is a lowprofile buffer crane
whi ch can be positioned underneath a quay crane
wWheidmss399 t s support | egs during container hanPlCT/N§2004/025722
operations. It is contenplated that a buffer/scanning
crane could aJso be utilized in_a railroad stackin
of the prgaend inygirion whenginybke Fefgrrace mugtheaﬁmpé%@nah@e e&%ﬂ%& pn
a%.doc.ksi de, so the term"quay crane" as used in the
COTESPRUCHEEIYS descri be the environment of the invention is
i ntended to include these and other types of container
storage yard and rail yard contai ner handling cranes as
ReférencfRIBAGNEEFIG. MBfithetdralvides which shbiveh §bial esMater
nobi | e cargo contai ner buffer/scanning bridge crane 19
handling quagpemat il dbloeased dotlenqit at @ chippinghgorpr Ese movinted ot iraibs
) The crane_ is conprised of a multiple tire 23 or a .
disposedypaiallekigghe doek egeail B orlheuay syanegiravarsesdhe aerf & pesition
. for. i.ndependent vene in ua rea.. |t i .
iself 0 pEG et rahapRg HoeretiBe e oBFSitaipst sofls pghe adjacently
t I; £an FREr
berthed SR Hfikn APRRRTE B it TR EaltE bRORE beodeP Tl B O rosen:
inventioBU3 ¥hGRAMEspHREM bEISY tHRY Gualy FBYEREHHREh T ARGRITEedE 21. Tt is
where contai ners picked off ground | evel transporters
mounted an pheuhatic éidess23i fatiadepkndent ot bygntoe th whed wiperbyy it can be
the quay crane for transport to a ship. The | anding
located gleviablhpesiberbhelpunet ddacens tatheuduayrcraneiesthgubetaveen the

ffectively and even re sp when construc Wi th
support s TR SRS TS Qrlbr eSS descri bed

in the patents described supra and incorporated

herein. The Il anding deck or platform 27 has a first

THeALSh SRRt PPR 4 1&&@5@%&%&?&?%%@%&1 & be positioned

cont al ners whi ch have of fl oaded froma ship by a

undernedthay qedaa@ane’l 1\eeweert e kappat kegh &l nthringasitgineeHaddlom
| and transportation can be | anded until picked up by

operationke I apntemapletetidhat a huffedscanoing ahng cotldi Asd be stilized in a
. predeterm ned position_ is |labeled the "first" for .
railroad geagkineayatdnuidirsosess bidecioyraddic papestrar il ps deskvifpeso the

i on n . . L
term "qlllziyscrgr?esJ et15| weedn the 2RSS gess’ctrﬁ)% the environment of the invention is
intended to include these and other types of container storage yard and railyard container

handling cranes as well.

Reference is made to FIGS. 2-4 which disclose a mobile cargo container
buffer/scanning bridge crane 19 in operation as contemplated by the present invention.
The crane is comprised of a multiple tire 23 or a wheel supported platform 27 having a
floor and formed for independent movement in a quay area. It is essentially a landing
deck mounted on legs so that container transporters can pass underneath. Containers can

be landed on the deck and temporarily stored by a quay crane when they are removed

9



in container transfer operations except in the one
specific node of crane operation: ship to shore
wo e@sssspe Conversely, it is the | ast predet erP@TE82004/025722
position in a shore o ship container transfer.
erefore, the designation f%s a fjrst position is an

T
from Shlggeaqdrcgr\yh%r@m@mla st o th gciincbley e aSRP R it bt landed

0 i , e i . . .
and st ki bR ol e e BB Rl PO TRIEEL e taning
deck car? Hf&ﬂé/ ?ntcpoﬁ ke a%{ﬂergr%@%ﬁi%‘&fé&ixieﬁeaﬁ@ BU& BRfre §b Wtlen

on t uftfer deposition position of the scanning
construdiédnéth mhbitiplé larsling pesieibas forneatngs tas desé tehin the patents

actually be comprised of a nunber of [anding positions
describefdmupthand erpop@atiedsheremge of contai ners during ship

| oadi ng and unl oadi ng operati ons whereby the scanni ng
crane can also function as a buffer crane as taught by

he rel ated. and,i.ncor at e at | t hough. a sS4 Ral
iR fngRos B IR AL hah S Sul B SRl B e 1Y e
deposicSREERRR 31, 9H8c By d BEFAALPLCIRA ] OphY Oone or e
containds eRgParliFérréd HOaP %dﬁf@ggbﬁamrn@ﬁa_ B Firlde@ undi3 pydkiedup by the
in the preferred enbodi nent of the invention, isS a
quay cranesfoe ndasfepos htshipn Thisrfesepredeteanined positioed o 1abéled the "first”
noni ntrusive exam nation. It can also_be a | anding
for desigasian pirpasgseand drpsupss meeessatilypleseribe Ha paFitignAsFayeaigace step
which is enployed. In ter of rel.ative time, the . .
240 A B PRI QB X Bl e ABR SREPI e Mifer ) g, Ppergtion: ship

cont ai n bej t. f i :
o shoreS LB\ AL S5 e AR BILBoR RG] 8
contain&EAR O nﬁléé@fo&g,l tBE 1dR8ichRidi s & YktSdsitiBh Rfan! diBitfi¥election
crane 1 n order to accor%pl I sh the
simply bétanesthcanbstrihanedigrt need inMh@imestraintir.indfeetignay containers
crane requires tine to engage a container, either on
being landieg bo iredUniied Stases, aindehatcsetjignasrstatowithitie quiap erane landing the

. dockside transporter .or a huffer crane, and then to
containey figst on the butfer deposition position of the scanning crane.

in cont

This first predetermined position 29 can actually be‘comprised of a number of
landing positions for the temporary storage of containers during ship loading and
unloading operations whereby the scanning crane 19 can also function as a buffer crane as
taught by the related and incorporated patents although a single buffer deposition position
can be sufficient under some conditions for the scanning crane to function adequately as a

buffer crane.

The scanning/buffer crane 19 has a second predetermined position 33 which, in the

preferred embodiment of the invention, is a suspended position where a container is held
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t he contai ner to shipboard cl earance hei ght while
translating it horizontally between ship and shore,
war@sossm f or | owering the container to an accCRPCHUS2004/025722
deposi tion height and position for release either in a
.shipboard cel| or onto a_predeterm ned position on a
for noninfyses exammation. dhean alsgbsaiandingmesianedepending wenythe type
crane tr.ansf.er. cycle ti i nvol ves consi derably nore
OfS"amEfr%PRaﬁ%tHSFﬂ“é%é%ﬂﬁ?i?@[eafane needs to engage a
container, to lift and nove it a short distance into
i nspection position, take the necessary tine to scan
In term8 R réfatide RiRad, tthé bcathind\erahk qg%ﬁrr@n%ﬁgelgﬁig‘%ﬁsts or hold onto
position. As a result, the scanning crane, en
a contaifarieingmiramdeirad debuddneshipped ahérerfor azeasoanblyrlong period of time
) scanni ng operation w thout interrupting the quay crane
during the ganster ppeyatiomein wslatiaadophe eyele tinseipf &e qHayoirase 1 hin order to
1b ftglgr. crape i ch includes mijl.t inI e | andi ng/ st or age
accompbsgls RS CH BV ERSTHOGAL AR PN 2 GORFaIDCY unct i onal  buf f er
operation is achieved, but even a single buffer
cont ai ner | anding position on a scanning crane will be
Tabgubg chite f0feqReet e ‘ﬂ’(‘)%n%agé‘ hicBht-RG" ?ﬂh%d §higﬂ8a°rﬂ in a
cases where the quay crane transfer cycle tines are

containes ¢élflj @i shiokdsrds from a Aobkdidgeany 1 o alBRIffir@far®) agd Biddd to lift
of | eg supported crossbeans 37 above the nobile

the contgineit focshiplzoadd géeeeaade heigitanlsile trendlatigg it hafrizonéalysbageeen ship
containers it is intended to handle. It is arranged
and shore oanHgAJOR P eetip theconipiger Ocw acHate dsppsitian beight and

posion S B L SO RO P i on o bt
cane ox AR PSR PR A AR ANTSF L AT Go T

considerbb§ thbid t#maBars EEORAnRISASMRS ARdH8do RASASd #B8nialHe@U@Nift and
an opening in the floor of the landing deck. In those

move it s sharh distarscevingy mspbaial pesitdog ealkeibghtecossdey titreeto scan it, and to
. crossnenbers extendi ng between the | egs of a quay
deposit i pihe predstermined releaserpgsivion. Bs apssultithe scanndng giane, when
.__container. transporters uPder t he scanning crane, In )
functlon{r}ga]ln acf;\gr@e’:r ORI LagPertorm the scanning operation without interrupting
the quay crane cycle times. The related patents, supra, disclose a buffer crane which
includes multiple landing/storage positions to ensure that a fully functional buffer
operation is achieved, but even a single buffer container landing position on a scanning
crane will be sufficient for performing a buffer operation in those cases where the quay

crane transfer cycle times are sufficiently slow.

A bridge crane 35 is mounted on a pair of leg supported crossbeams 37 above the
mobile platform and generally spans the length of the cargo containers it is intended to

handle. It is arranged for engaging either a cargo container mounted on a truck trailer
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necessary to lift or deposit containers fromand to
transporters parked al ongsi de the scanning crane. To
wa@le00s0353he support rails for the bridge cranePOnUS1ve4/025722
crossbeans 37 woul d be extended to project laterally
. over the adjacent truck parking positions with ]
chassis ¢igpesedesides bclovanr ploogside tmplatfona asitheithardpredetearmined
... for for.raising.a container_froma trailer chassis
position,§ 1Dhgent T oR RPRGIGHILGEoRNe T ORI Pee  SisAran ers the

contain B8RO Y 5 SL MBS BRAHEFD g gppming

the floot éﬁﬂh%!lé‘ﬁdiﬁg Rk Ot BbseSitdRiohd vierE e @E;ﬁ‘iﬁé@héiitgﬂﬁgnder the
contai ner Tandi ng position(s) and depositing i

crossmehttereettendingdidteeenitedisgs bhe quay dgmeds dindted waBay not be
.. containers between |and transportation (third _
possiblegpaliisteetontainer ariporiory urded thscagoing enanae I thadicage, it would be

oo G i B 5 S Bpo Ehsi v
sannin SR 7586, BESubbA by L Fos AN b SRR 7
would PSRLAER 15408 Bty £ GPSRILERIL A ey pigobhdi
cantilevereddeaar piojeadiapesi ti on. However, it could be a

deposition position nost |ikely on the |level of the
first predeterm ned position as will be described. A

AP SE800 Bg SR o8 S LIS EOREL O gy o
psr GGG 3 D AP RS FPUATES el b Y or
patonE LDl 8, EPHSHLIBATE Dy 48 RS Ay e i

predetertd1f€d eenthfifr !w?/c}iﬂgpggi@ipn@) RadRpbatihg itMetdl I%Edtﬁéldwords, the

for substantially ength of "the platform The
bridge csarandves estebimers betdepo $artd wmspottatioh €tharddsiedstetmored position)
position on the front of the scanning apparatus )
and the qugiperane fangting pasitions (first predetermined position) with an intermediate
container hold position (second predetermined position) for container examination during
the transfer cycle. The second predetermined position in the preferred embodiment of the
invention is a suspended position, usually above the third predetermined position.
However, it could be a deposition position most likely on the level of the first

predetermined position as will be described.

A container scanning inspection or interrogaﬁon apparatus 39 is mounted on the
platform 27 and formed for reciprocating longitudinal movement on a trolley 41 above
the platform to traverse the length of a cargo container 43 and suspended by the bridge

crane 35 at the second predetermined position 33. It is mounted on a wheeled trolley

12



The scanni ng apparatus can be provided with a hold or

rest position at one end of the platformas shown in
WO-R@5/08530D permt the vertical transfer of conP@i/ng2084/025722

bet ween the second and third predeterm ned positions

il S DT G2 o g S R DAL RIS
. " i si , . i tructi
st RSB B4 B0 s 5o BRIV PGP 0

apparatiétsupbéfithlagannl ng apparatus, the reciprocating and
translating platform41 is nounted on tracks 45 so it

can slide fromone end of a container 43, suspended at
the second predeterm ned position 33, to the other. In
Thescppniagiappacitug H2 cae he provjdep patha beldwin restrositiematoene end
e to traver he length of a.container but it is
of the 0B SHOR ok ICh 4 (PUReBUNERS ST aDBIR A GOBla mass between
[ PR Eelal e {0.9ne. or re posit.ions
the secchft A bisARLOTRE L o FRIGS ST, leaP R DiRistedity., Such o
ol £ . S s _
o poEh R0 L LEAPRARL A g5 A ER onec,
due to thEoshytsicad constitieidn At sfpaf:e bR Bﬂ?ﬁﬁ@ﬁ’ﬂ}ah%ﬁlable and utilized
_trolley platform. Reference is made to Fig. 3. The
scanning epparatvg, Higpechtrosatdy anviraistateg fytfohe 4rie seminted on tracks 45
invention includes a focused radiation emtter 47

s0 it candidledaomrong e @l aicargainkr ¢B, isperdes! atahe secand predetetmined
posttioniC 6 i S ot Q4 BURRERPCE Mo wrskiing ammmeitu wil G be cble o
cverse 356 ERROP ERHBRL M B Rl BE T B RER Betiques
that it will 8hfyadBdah hoed J[(Féfn%"gﬂ Bré#ﬁs‘?ﬁ&ﬁssin%‘rﬁqéd?&’cb #hd Rgth of the

i ng. e u

emtter and its shie scanni ng appara

containes Wp Possibanchtld dlel feyedaihaids RIon. Ans@ich Wikké,aRs séSord predetermined
shield to prevent radiation fromscattering downward

positionjooublt bea bubfesdepesitiod pokitiodeonitie Keore oditle scannknglappezatus
ersonnel | ocated under the platform27. A shield door

UOHGYP@ﬁﬂﬁﬁhﬁfed on rollers can be provided under the
scanni ng

Reference is made to Fig. 3. The scanning apparatus 39 envisioned by the present
invention includes a focused radiation emitter 47 housed in a shield 49 which directs
radiation toward the container 43 suspended at the second predetermined position 33 as
shown by the dotted lines. A receptive screen and radiation shield 51 are positioned
behind the container and supported by the same reciprocating platform or trolley 41
which supports the radiation emitter and its shielding. The scanning apparatus support
and trolley platform 41 also functions as a shield to prevent radiation from scattering
downward in order to protect dockside workers and truck driver personnel located under

the platform 27. A shield door 53 mounted on rollers can be provided under the scanning
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13apparatus to cover the access door in the floor of
the | andi ng deck during scanning to prevent radiation
wo e@s08Bachi ng the truck drivers and dock per sPemEb2004/025722
When a cargo container is transferred by the bridge
crane fromeither the | andside trangportation (third
apparatysrte fever herrsgessodaariip the Bpox pkthglagdiag gdeek dpripgscanning to

redet erm ned), | andin osi tion to the intended
prevent PRyt hiesbuio@ Gr sk ik and dodCatrdimtd Gur' ng

transit at the second predeterm ned position 33 and

t he noni ntrusi ve scanni ng apparatus 39 noves al ong the

WESYL Rao ¢difain@P i ththsRirAdd B edhid R &8RS floRCeither the landside

suspended container 43 at tHe second predeterm ned
transporgeiint (thind pe¢dvtenihed positibhpor thewpngdrand dirsheredatesmined)
. transportation truck trailer chassis or noved to |and,
landing pasiting 25f totthe itfended vacaiving degdsitien ppsitides iéiqstappgd during
. g sitions 29 The esentl% av%:&gabl e. scanni ng .
transit a ppd psafletermipgd Pogion 3 & BORBLushe S@gﬂﬂﬁl&waratus

39 mov SR A5t B DRI AL FRE B oG o 4

at the segtBH% ﬁge&:t%gng:@ Soﬁﬁ@h HePGE it B 3HRPIdwercldnkd tHRNLAG |

e place in‘relation to the scanning apparatus may

transporbicitfritic trafler @n@sivor dvdde 1eahbaioneloftie beffdepadidgedirst
on the landing deck at a buffer position while the

predeternwiand) posidppal@t us perforns its function. In each
case, radiation em ssion fromthe scanni ng apparat us
either interrogates the containers or is detected by

D RS L SR LB EHEE B
gamma Wdéjcgét%i:st 'aga .e@gh@uﬁﬂg BEuSE dnhifsis RRadif e MhdsB SR dices may
en new and inprovet KONl hvasrve scanni ng equi pnent

not requEMOth¥apabilitF PR Mohh (ks eshthRer tdScanddi BbsifiBning it at one
em ssi oh gerierati on or detection equi pnent with the

place indelagionao thé s¢dmdingnagraestaa nyay adsiicomt pndpeahitihe container to
apparat us, and nounted on the translating platform
be deponitetl on ¢l lavding dedktas agridéamosdppawhile theseanaing apnsnaits
as com ng . . . . .
performs 1ts function. In each case, radiation emission from the scanning apparatus either
interrogates the containers or is detected by the scanning apparatus. So the term scanning
apparatus includes all forms of radiation emissions generation and detection equipment
used in the present invention. When new and improved noninvasive scanning equipment
evolves, it can be substituted for the radiation emission generation or detection equipment
with the deletion of the unnecessary radiation protective apparatus, and mounted on the

translating platform. Modifications to the present apparatus are envisioned as coming

within the concept and apparatus of the present invention as claimed.

The present invention and provides a container scanning crane which can function
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wi thin the concept and apparatus of the present
i nvention as clainmed. The present invention and
WEe@3i0ss39 a cont ai ner scanni ng crane whi ch canPdT/ns1000025722
l4as a buffer between two port operations and all ows
h t her, port operations,tq continye uninterrupted. )
as a butfedBefyels ehhon Aehions Aad aflab@dis olfier PerPRsEHisTrcontine
: i 0 [ huf rt er.ations. .
umnterr\hclgtﬁh\ @@E\?x‘i‘tgt %aﬂmﬁig Jr%'ére}@ﬂ%'c%ﬁzys \;Vﬁlﬁer: E%f)pgﬁlﬁ)er-ﬁﬁiocated in a buffer

tinue unctFon w thout "1'nte
WherebySEAPOITEhFHAS RIPuE @S Al GiRVWithbWAdErAIARG. "Ple scanning
i ndependent handling of the contalners a I ncl udes a

crane proeidepite oati ddge alahe for iﬂﬂbﬂérﬁie@lah@zbdlmg)éf fie\donenih &R and
i scanni ng apparatus along the |length of a container
includes\ihicgipraeaiingcisolley tiabts eapable affraoxingrthe nearming eppdiatus along the

ri dge.crane sitions, the sganni ng apparat us above
length OfﬁgOﬂ@gp&rpﬁgcg %ﬂ%ﬁee@bgwﬁﬂfg @ﬁiysféeﬁﬁ%ﬂmng Cges Hagy bridge crane
el ' f,trucgks on the wharf., Th
position ek g o Ardi af o lohait PR R (i s not
interferel With #hé few oF Wﬂsﬁ)ﬂ"ﬂh%nw%rﬁ' TH@SMiﬁ$ E?efn'eqﬁ ﬁntiffdéﬂ%%dent
facilities. Thus it will be apparent Tromthe
machinefwhiep @anbedas@atied@in portd tvith@inimen idddifitdtidisto the facilities.
preferred formthat it will fulfill all the objects
and advantages attributable thereto. Wile it is

hllustrated and described in considerable detail
Thus &iwill bhappaiorinrpwrthe Soregpingndaseriplinn véthe imventon in its

' f h

preferred B b AP i SRl e et oo, white
s ' At aj npi ne, Conpri.sing. a
s llusd A D BEER B o RSP e SRRk B S Brishe
limited tb'3ugh AURAYIs A5 Bave BB LR i fighr
e prgdeternfned g%??%?“@éﬁﬁggﬁgg&gﬁéggy?%8%5%%§?%ngtﬁg
appendeti efsitrgd t her eon where a cargo contai ner can be | ocated

for pickup or deposition by a quay crane, a bridge

crane nounted above said platformand arranged for

engagi ng and
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suspendi ng or depositing and rel easing a cargo
contai ner disposed at said first predeterm ned
w@ems33m on said platformand noving sai d conPEi/82004/025722
between said first and a second predeterm ned
[tion, said crane also arranged for depositing said
VVE‘:Lgﬁﬁkhiner onto a truck trailer chassis disposed bel ow
o] j ' I.[:d: _predet er m ned
155pPIASHED (tRdlnd ShAlE dnd SlbHEH CO0 o1 her o
said platformheight fromsaid third predeterm ned
position to said second predeterm ned position from a
atwhwek niduaitéeplacioassiosmdd Sposedpaelcntnrvealcnn @s h d@ag at¢h, said
pl atform and then noving and depositing said contal ner
platformplpaang at tast a Srstpredrsemined buffde postaineo ndqpositidnopgsitiom located
a_contai ner scanning j nspection apparatus npunted on
thereon WhCEe praigodiomtainer ¢y hetpcateddon prkupanepositiopdut a guay crane,
cont ai ner positioned by said bridge crane at said
second predeterm ned position. 2. The nobile cargo

a BB 8e El%ﬁﬂfgdnﬂ)o%%ﬁgir lﬂégﬁ#rgiaﬁﬁ Jarf’éﬁigéﬁ f{)f‘%x?ig%g and

scanni ng apparatus 1s r reciprocatl

suspendln@n@d ddpdsiilg dMRIENRIngh c&abloRtahdralispdsed tat axiarHet t he
| engt h"of a container positioned by said bridge crane

predeteratinsdpdsitien @ndsapt platfoemmdntedopingi satdoont8ine betwaxni dagd first and
cargo contaj ner scannjng crane of claim1l wherein said,
a second pregeterginasdeasaiion.fail engne also asramigad fpodenasying saifl gestainer

ot U 5P Db e ) S e
pode LS RSB LT B e o e

from saidl-thitB $ré@RREnFine@HY8iHoAND RulEfecSR@ PR dAAiAES 88§iti6h ddth a truck
1 which includes a floor having an openi ng above sald
trailer clidskisdligosde betow nedl@sideisakt plagfoehnrgd then moving and depositing

said container onto said first predetermined deposition position, and

a container scanning inspection apparatus mounted on said platform and formed to
nonintrusivly inspect a container positioned by said bridge crane at said second

predetermined position.

2. The mobile cargo container scanning crane of claim 1 where in said scanning
apparatus is formed for reciprocating longitudinal movement on said platform to traverse
the length of a container positioned by said bridge crane at said second predetermined

position,

3. The mobile cargo container scanning crane of claim 1 wherein said first
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position through which containers are lifted fromsaid
third predeterm ned position to said second
w@e@desspni ned position, and a sliding hori zonP@l/UsS2004/025722
shield to cover said opening when said scanni ng
apparatus is operating. 6. A nobile cargo container
predetergumathbwiercleadimgaqmspionsineldss aimeltiphe thereaf tolpermétrsaid scanning
fornmed for Li\#degendent novenent in a quay area, said
crane to SWBatiosy a5 hBWEHCaNe] east a first predeterm ned buffer
cont ai ner deposition position |ocated thereon where a
cargo container can be |located for pickup or
499RThbbiRcd 0% oAt er S Aing Rrifd (tafth ANFHARUAER second
above said plratform and arranged for engagi ng an
predeterfiigREpeHingn & a sepeatitd positiog. rel easing a cargo
cont ai ner disposed at said first predeterm ned
position on said platformand noving said container
bet ween said first .and a suspended, second . . . .
Spridednebins pgosEstaingscanring Enmel dryp lavhichdasludes
depositing said container onto a truck trailer chassis
di sposed bel ow or al ongside said platformat a third

IR RS ORI HboYt R R pRURRRT PORT MRy
poﬂﬁonﬂhﬁﬁ?ﬁﬁﬁ@kﬂ%@nﬁ&&h&hﬁﬁﬁﬁ@dﬁ@hﬂsﬁﬁ@ﬁ@dpﬂﬁﬁﬂﬁhﬁhﬂa@@ﬁﬁontosmd

position froma truck trailer chassis di sposed bel ow
second medettongedgesgring apiat f orm and t hen novi ng and

depositing said container onto said first

predeterm ned deposition position, said platform

havi ng a.fl oqr includi ng an, openi ng,above,said.third .

asTiding tiAGRAl SDisle 49 FeYeh PR BBIIER I FrABNE WRRaEHus is
operatin ontainers are lifted fromsaid third predeterm ned
p ébsition to said second predeterm ned position, a
cont ai ner scanni ng i nspection apparatus nounted on
said platformand formed for reciprocating

6:. Q@ﬁicﬂdiwf d@go TBNAIRAcAhifA cthnel Ruftising 0 traverse the
ength of a ‘

a wheel mounted platform formed for independent movement in a quay area, said
platform having at least a first predetermined buffer container deposition position located

thereon where a cargo container can be located for pickup or deposition by a quay crane,

a bridge crane mounted above said pla{fonn and arranged for engaging and
suspending or depositing and releasing a cargo container disposed at said first
predetermined position on said platform and moving said container between said first and
a suspended second predetermined position, said crane also arranged for depositing said
container onto a truck trailer chassis disposed below or alongside said platform at a third

predetermined position, or for engaging and raising a container to said platform height
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cont ai ner positioned by said bridge crane at said
second predeterm ned position to nonintrusivly inspect
W@ 2@6/n08BdNer positioned by said bridge crane aPCHEBZNNF025722
second predeterm ned position, and a sliding
horizontal shield to cover, said cgpeni ng will send

from saigthygd p rguped esiHienig Saidrarard Brodstespaned pagtion grom a truck

trailer chassis disposed below or alongside said platform and then moving and depositing

said container onto said first predetermined deposition position,

said platform having a floor including an opening above said third predetermined
container landing position through which containers are lifted from said third

predetermined position to said second predetermined position,

a container scanning inspection apparatus mounted on said platform and formed
for reciprocating longitudinal movement on said platform to traverse the length of a
éontainer positioned by said bridge crane at said second predetermined position to
nonintrusivly inspect a container positioned by said bridge crane at said second

predetermined position, and

a sliding horizontal shield to cover said opening will send floor when said

scanning apparatus is operating.
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