1 SYSTEM FOR THE TRANSFER, STORAGE AND DI STRI BUTI ON OF | NTERMODAL

CONTAI NERS FI ELD OF THE | NVENTI ON The invention rel ates
gener al | ywoaoa/sy®eem for the transfer, storage and 5di PCTiUs2di1i108468%
i nt ernodal contai ners. BACKGROUND In the gl obal industry of

international trade goods novenent, the primary method of shipping invol ves
the use of transoceanic ships, trains, and trucks. Marine term nals have
been the primary facilities in which sHi ps specifically built to 10
deliver containers are noored under_ gantry cranes specifical :l,f/TddeSI ghed to
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gantry cranes, massive ingH (NFEHROBAE (Ebi,\gngq\jgﬁrsal |l el and adj acent to
the waters edge and are positioned with the crane boons outstretched over

the water. This area of crane _position and the area of land i mredi ately
under and surroundi ng these 15&%@5_&% to on the west coast

| ongshoreman’ s ygg RAktiah r@léte%"@eri@r&@' "8 system for kRE taRERE, SiBRIYcAAERA
imediately further inland is typically suifaced by bl acktop, cConcrete or

firm paVi ngisiutian of wdgreogdakeantaieersupon whi ch vehicles transport containers
to and fromthe pier side gantry crane area highline. This large |and area
imedi ately further inland is desigge@oND t he tenmporary storage, 20
stacki ng or parking via wheel ed chassis of containers and is referred to as
t he container yHythe giobaldadusjry Qfrpiermtional frde pagdspmpsemsitl the erimaea of
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railroads, of crane position and the area of land immediately under and surrounding these
15 cranes is referred to on the west coast longshoreman’s vernacular as the highline.
The large land area immediately further inland is typically surfaced by
blacktop, concrete or firm paving which create a surface upon which vehicles
transport containers to and from the pier side gantry crane area highline. This
large land area immediately further inland is designated for the temporary storage,
20 stacking or parking via wheeled chassis of containers and is referred to as the
container yard. Typically, another large flat paved surface area of land within the
marine terminal usually adjacent to the container yard area is referred to as the on
dock rail yard. This section of land is dedicated to containers assigned to
intermodal transfer via train. The gate is the entrance and egress area of the
25  marine terminal whereby trucks enter and leave the facility carrying the containers
whereby the use of a wheeled chassis or flatbed is required to make a container
mobile.
For decades, attempts have been made to invent facilities, apparatus, or
automated storage and retrieval systems specifically designed to improve the
30 utility of intermodal container transfer currently practiced by railroads,

conventional marine terminal operators, and stevedores.



conventional marine term nal operators, and stevedores. 2 BRI EF SUMVARY
A systemfor the transfer, storage and distribution of internodal

cont ai nerwoabtia3pioaral ity of lengths is described. The P¢ISAICOMERE Ses a
first storage area conprising a first plurality of shafts arranged in a
grid pattern along a first and 5 second axis. The shafts di sposed in rows
along the first axis are configured to store internodal containers of a
plurality of lengths. The shafts di sposzed in a given row al ong the second
axis are configured to store internodal contajners of a corresponding

|l ength. The system al so conpri seSRERISYMMARY of gantry cranes slidably

di sposed al ong Wh§sfeint fr 1A riingrad s?d?éﬁé‘%@%%tﬁi@ﬁotfhﬁeﬁﬁ&fa@%nt%fn%?s The
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configured to store Internodal containers within a range of g?
corresponding to the rows of the shafts along the second axis. A pIur ity of
overhead cranes are slidably associated with the plurality of tracks. The overhead
cranes are each configured to attach to and transport the intermodal container
from the platforms to either one of the shafts or to a second location which may be

20  atunnel car or a land side docking area.

In accordance with a first aspect, the gantry cranes are disposed on the
roof structure.

In accordance with a second aspect, the first axis is substantially parallel to
a quayside axis of a port and the second axis is substantially perpendicular to the

25  first axis.

In accordance with a third aspect, the shafts disposed in each row
corresponding to the second axis are configured to store intermodal containers of
uniform lengths.

In accordance with a fourth aspect, the shafts disposed in at least one row

30 along the second axis are configured to store intermodal containers within a range

of lengths.



3 In accordance with a fifth aspect, the first location is a

contai ner ship and the second | ocation conprises any one or nore of a
tunnel cawoan1i@a3r@nd-si de docki ng area. | n accordance wrCh/Us26li1%08488aspect ,
the tunnel car is configured to traverse 5 the rows of the shafts di sposed
on the first axis. The tunnel car is configured to receive an internodal
container fromone of the plurality of overhead containers and deliver the
i nt ernodal contai ner to anot her one of 3 he plurality of overhead cranes.

I n accordance vvlth a seventh aspec he tunnel car travels along a 10

pat hway that is %@m%ﬁmpamtwaﬁlﬁhaﬁspept the tinsklocatian isaxicentaigr ISBPaAH bel ow
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aspect, the system further conprises a |and-side docking area conprising
any one or depfiegafeaa rail train or an internodal |and vehicle. 15In
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capaci ties correspon e ‘arrangenent

i nt er nodal aodrdezhverehhe id@cootai comthiner tatanodizestoree sutheepluaityt difeovepineanf
storage shafts along the first axis. In accordance with a tenth
aspect, t h&" 8%t ance bet ween adj acent carbodies is configured to correspond
to the di stancelheatvadanadjvdibent sevendr rasgatt, chattanmer sarstravedsl along e subset
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of assi gnedr evehbsfdrapeanes are configured to load and unload a plurality
of i nternobdal &ital géars on o and fromthe contai ner platforns of the rain
se

train either gpogWiIky 7R, PIIARERTRSCY the system further gomprises &i3Ade with a

twel fth aspReldocRing Méa BoRbHSIAG ahy ofé oPhtré OF BRail Fain3) aASHleaRBehIlghene of a
plurality of gantry cranes. In accordance with a thirteenth aspect,

the pl at f ovBBIC®r e each confi gured to support at |east two internodal
containers at ajf highdad WA AInH aghd, %er%nStear?ﬁrc%hﬁinge@%csna%nw gr by the

overhead cranes and the gantry crane, respectively
carbodies. Each carbody is conﬁgured to support at least one intermodal
container based on their respective lengths and the plurality of carbodies are
arranged in an order based on their respective container length capacities
corresponding to the arrangement of the lengths of the intermodal containers

20 contained in at least a subset of the row of storage shafts along the first axis.

In accordance with a tenth aspect, the distance between adjacent
carbodies is configured to correspond to the distance between adjacent
intermodal containers stored in the subset of the row of storage shafts along the
first axis.

25 In accordance with an eleventh aspect, each carbody has an assigned
overhead crane. The plurality of assigned overhead cranes are configured to load
and unload a plurality of intermodal containers onto and from the container
platforms of the rain train either separately or simultaneously.

In accordance with a twelfth aspect, one of a plurality of platforms is

30 assigned to one of a plurality of gantry cranes.

In accordance with a thirteenth aspect, the platforms are each configured to
support at least two intermodal containers at a first and second staging area

separately accessible by the overhead cranes and the gantry crane, respectively.



4 In accordance with a fourteenth aspect, the platformfurther
conpri ses a nechanismto nove internodal containers between the first and
second stw@i2og/@ras. | n accordance with a fifteenth aspettus2aihe3syst em
further conprises a bulk 5 platforml|ocated external to the storage area.
The bul k platformis configured to receive cargo that is not an internodal
container and transported the cargo to a third |ocation outside of the
storage area. In accordance wi“th a sixteenth aspect, the system
further conprises sensors to communicate the |ocation of the internodal
cont ai ners on t Re@gosdansenyvitib anfardeeih tasPack e lebpamdudhesscomprises g
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rectangul ar nodul es constructed from structural girders.
accordance &%ash an ei ghteenth aspect, the shafts each conprise cell guide

tracks formng fhadloh@ed s Hbbitn AspblCuRORN Rirufe? domBR¥Ss a bl
accordance with a nineteenth aspect, the container cell bays are

r ect angal aplatfoonilocaiehryteomhfio ther stdrage areppdite kulk pfatfarmés corffigured to
correspondi ng.l e . - Ln i i t,,.. 1he
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of hei ght s tlElmbveatgpnowutsidé el/tbke st@@yeasaot her enbodi nent, twenty-first

aspect, the systemfurther c rises second .st or age conpri.sing a
Second plural 1t opednarts Wit Bngilrrh 2369t GacvERh iRy EREPHRSY and
second axi senddre ts bambhsintbasptheddcationraiwise adtengdaheoritainsts @xihe @attorm

confi ayr ed ta/ stothe 'hnt &r nodal containers of a plurality of Iengths and the
shaf t s i sFBYEHWAINANGSIPLAYSG #RPal ong the second axis are configured to

store 25 i nter rpdédor@ariveaiviie s s@fentedht I8pEEN tHa ghafengidhintdraenriacidem
further co rise? a second roof structure di SF(fp",erd at a di stance at | east

above the SelBMHATBPAYRS SsTUCeALramysfudyagtdf™® conprises a plurality of
tracks correspondhssbrighdehith S eighteehth 88ddt Sthdi sAseshddl edraprideecaircond

axi s. . In accordance with a twenty-second aspect, the first and
second r oofduide tracks forming an aligned plurality of the container cell bays.

15 In accordance with a nineteenth aspect, the container cell bays are
rectangular sections and configured to support a container of a corresponding
length.

In accordance with a twentieth aspect, the shafts each comprise a floor that
is adjustable to any one of a plurality of heights above ground level.

20 In another embodiment, twenty-first aspect, the system further comprises a
second storage area comprising a second plurality of shafts arranged in a grid
pattern along the first and second axis. The shafts disposed in rows along the first
axis are configured to store intermodal containers of a plurality of lengths and the
shafts disposed in a given row along the second axis are configured to store

25 intermodal containers of a corresponding length. The system further comprises a
second roof structure disposed at a distance at least above the second storage
area. The roof structure comprises a plurality of tracks corresponding to the rows
of the shafts disposed along the second axis.

In accordance with a twenty-second aspect, the first and second roof

30 structures, including the plurality of tracks, are coextensive to provide an extended
path for the overhead cranes to the second plurality of shafts.

In accordance with a twenty-third aspect, the system further comprises a

second plurality of gantry cranes slidably disposed along the first axis and



30structures, including the plurality of tracks, are coextensive to provide
an extended path for the overhead cranes to the second plurality of shafts.
I n accor dsioce1visrdza twenty-third aspect, the system fuPChars2eiompiBESes a
second plurality of gantry cranes slidably disposed along the first axis
and 5 extending outside of the second storage area. The second plurality
of gantry cranes each configured to attach to and transport an internodal
container to and froman internndal |and area adjacent the second storage
area. In accordance with a twenty-fourth aspect, the system further
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the art fromthe follow ng detailed description. It is to be understood,
however'? tﬁnl U3e detailed description 20 and specific exanples, while

i ndi cating pref ma@drcﬁmb@dmﬂmwmanfuﬂm@snycgsmtysitémemﬁev@orr@lrigeagiaV@in by way
of illustration and not nb_t ation. Many changes and nodifi catjﬁons W thin
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spirit themng@fork #t BeSart BVLBILsRIhtiale bWstegaddn matwbrkTodi fi cati ons.
In accordance with a twenty-sixth aspect, the subterranean network further
15 comprises access for utility lines and access to at least one passenger
transportation network.

Other objects, features and advantages of the described preferred
embodiments will become apparent to those skilled in the art from the following
detailed description. It is to be understood, however, that the detailed description

20 and specific examples, while indicating preferred embodiments of the present
invention, are given by way of illustration and not limitation. Many changes and
modifications within the scope of the present invention may be made without

departing from the spirit thereof, and the invention includes all such modifications.

BRIEF DESCRIPTION OF THE DRAWINGS

25 Preferred and non-limiting embodiments of the invention may be more

readily understood by referring to the accompanying drawings in which:
FIG. 1 is a perspective view of one embodiment of a system for the
transfer, storage and distribution of intermodal containers of a plurality of lengths.
FIG. 2 is a top plan view of the embodiment of the system depicted in FIG.
30 1.
FIG. 3 is a side cross-sectional view of the embodiment of the system
depicted in FIG. 1.



BRI EF DESCRI PTI ON OF THE DRAW NGS 25Preferred and non-limting enbodi nents
of the invention may be nore readily understood by referring to the
acconmpanywogodriamoags i n whi ch: FIG 1 is a perspecrivseonioawsef one
enbodi ment of a systemfor the transfer, storage and distribution of
internodal containers of a plurality of lengths. FIG 2 is a top plan view
of the enbodi nent of the systemdepicted in FIG 301. 6 FIG 4 is a
partial side view of the enbodi nent of % he systemdepicted in FIG 1.

FIGS. 5A and 5B are front and side views of the internodal yard and

adj acent shaf t sF1G.14 i$s@ Paftiah§idendew off dig RPRAMNGHE Oz SYHM AR deH &Y

| engt hs, tigs5pverhead cranes and the carbodies of the rail train.

FIG 6 is a top viewof a row of shafts along the second axis and an

i nt ernodal rai | Fia¥.doAlaneg SR &Pﬁer@@nta&n% Slde views mfghe 7intpsmpgalsyardeansher at i on
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overhead cranes and the carbodies of the rail train.

FIG. 6 is a top view of a row of shafts along the second axis and an
intermodal rail yard along a first axis.

FIG. 7 depicts the operation of the overhead crane in transporting the
container within the structural network.

10 FIGS. 8A and 8B depict the operation of the overhead crane as it
transports a container from a storage shaft onto a platform.

FIGS. 9A and 9B illustrate the relationship between the overhead cranes
and the carbodies and the relationship between the storage shafts and the
carbodies, each with respect to the plurality of container lengths.

15 FIG. 10 illustrates the subterranean network comprising the rail train,
passenger train, and utility network.

Like numerals refer to like parts throughout the several views of the

drawings.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

20 Specific, non-limiting embodiments of the present invention will now be

described with reference to the drawings. It should be understood that such
embodiments are by way of example only and merely illustrative of but a small
number of embodiments within the scope of the present invention. Various
changes and modifications obvious to one skilled in the art to which the present

25 invention pertains are deemed to be within the spirit, scope and contemplation of
the present invention as further defined in the appended claims.

The various embodiments disclosed herein are directed to a system for the
transfer, storage and distribution of intermodal containers of a plurality of lengths.
Among the many advantages of this system is the concentration and automation

30 of freight terminal operations within a structural network. Within this structural
network, intermodal containers of a plurality of sizes are preferably stored in a

predetermined and repeating pattern based at least on the relative dimensions of



transports a container froma storage shaft onto a platform FI GS. 9A
and 9B illustrate the rel ati onship between the overhead cranes and the

car bodi esweanditttsgtoeel ati onshi p between the storage shaf PeTASA011/084688

carbodi es, each with respect to the plurality of container |engths. 15FI G
10 illustrates the subterranean network conprising the rail train,

passenger train, and utility network. Like nunerals refer to like
parts throughout the several views of t’he draw ngs. DETAI LED DESCRI PTI ON OF
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on an opposing side of the quayside gantry cranes 7. The land-side gantry cranes
4 may be disposed on top of a roof structure 33 that is separate or congruent with
the roof structure 33 of the quayside gantry cranes 7. In providing both quayside
and landside gantry cranes 7, 4, the system 1 permits access by any number of
20 different intermodal transportation vehicles and allows for any number of
simultaneous operations relating to the transfer and distribution of intermodal
containers C stored therewithin or directly between different types of intermodal
transportation vehicles (e.g., between container ship C and land vehicles).

The operation of the system 1 will now be described in the context of

25 transfer, storage and distribution of intermodal containers from the container ship
S to the rail train 51.

The quayside gantry cranes 7 align their boom and hoist lifts 2 by slidably
moving along the rails 10 along the first axis A-A to attach to intermodal
containers C on the docked container ship S. The roof structure 33 spans an area

30 atadistance above a plurality of vertically disposed storage shafts 9 and include a
plurality of parallel tracks along the second axis B-B that each support a plurality
of overhead cranes 37 that provide access for the intermodal containers C to and

from the storage shafts 9 disposed underneath the roof structure 33.



FIGS. 1-6 depict aspects of a system 1l located in a marine term nal having
10 a waterside W (also referred to as quayside Q docking area for

cont ai nerwehopg3goand a | and- si de docking area Y for | amdThss@d/os4688 ght
transport. In a preferred enbodi nent, the system 1 includes a
plurality of quayside gantry cranes 7 slidably supported along a first axis
A-A by one or nore rails 10 disposed on top of a roof structure 33. A
plurality of |and-side gantry cranes 48 15 may additionally be provided in
a manner simlar to the quayside gantry cranes 7 On an Opposi ng side of the
quaysi de gant r yBethatheupysith @nddand-sidaagimtargnasr arfedericiedyn 5éGai dpbsed on
top of a rQ@fer FbUGE YeRsBRdhGRfantrd cRARAAHBNH uSRNATMSMNe pirishn iR tHeof
structure 33 of the quayside gantiy cranes 7.” I'n providing both quayside
and | andsi deaygidge @pdclapgeiler ganmry cranesyst érdol npehave dhey s SURPOAIE nunber
of 20 dif ' : r :at | cke f ny
nunber of E@ﬁ%ﬂ%&]%ﬁg@ﬁrtghﬁ%%ﬁﬁ P%ﬁé’tr)}[’gﬁn&é ?’P%ﬂg‘%@bg‘ﬁ?”&f&?{‘?. buti on
of i nt ebnodedascefrand that canaiths pet tolndheswseli Basausk thecqlaysisiet anselandi f f er ent
types of i r I spor Lon vehicles, (e , ep, cpnt aj ship C
and | and VEL@?&%@@{ %@&oggr‘gtae}tr%nHS ﬁ{éﬁebgy@%e?ﬁ% %Rﬁ%fdpgoév?’b%%dgéé;% bed in
t he cont extundérneath theansfagrbe stoumed bansdomigstshialiat9 emiabf store eterowakl
containers fromthg container ship Sto the rail train 51. The

guaysi de ggﬂ?weﬁghes 7 align their boomand hoist lifts 2 by slidably

novi ng al ong t heithardspedtOtoatramgpoitirey tangst whixh s Ao dispoatt dnha tstandatder nodal

containers.C on the docked contai ner i p.,S. , The roof ructure 33 spans an
orea 18 aineind SreBRsscr B Splitn 79, P pakadiim, P fodleinad e g
Ehgft?‘ 9 arn@bﬁii\rectarge aﬁhdﬂé:dﬁ@ioisé& o«afe; Séﬂiﬁb{heeﬂagtdx@érhél tal?)tgé@rt]drbge %eéaagﬁ axis

-B that each support a plurality of overhead_cranes t hat praovide access
for the i nt'@PARAIAINEIM a!%ﬁerm 78%@”8&#‘@??&% frethet slosaRe AniEnseogaifinsposed
under neat h ghbgef PEmMdaNEHiE 33. 8 Bot h t he quaysi de and | and-si de
gantry cranes 7, 4 depicted in FIGS. 1-3 differ fromthe freestanding
gantry cranes cReRERNRS oM Edthienexemnlany Raration of hRatysiame 1gihe vansidend

I and- sijde %@Hw ¥rdhe8e8ach uthiz€@ Mt 1R f hitScrPH ckdtafHePROSA Pl dtaiRBMOr K
required of the freestandlg‘gﬂgant ry cranes, which occupy significant 5

areas of | &h® 3 Aad deliuensie € cootaien&rto el apdality O platforquafdi e and
| and- si de r : Ug}gﬂ&- F t t he
space unde%ﬂ%}g{%retg hegﬁﬁ:%@e tgegéfﬂp. e(IZI fga@@oérgg% 7gﬁgas'f ?slégﬁmegm%rtﬁ e

i nt er nodal 68@ssigheetsitC. Wth respect to transporting cargo which is not

di sposed in 2 Skandalfliendd BCLIRAR) JRERLAT BRhg o tihdr PLAKLEr B 1R Thi s
bul k platform 79 is confirgured to receirvé cargoand 1s di Sposed on a
separ at2@ r aldrageaearaidng thet fivet stioAadyalcagerlinear traak §pdinat is veldsdl kolpddat f or m

79 t th f furth t t ti t her. int dal
vehi ol o RSt GPREGe otieed o’ ebRiARST Yyl RaRab el % alrors ne
quaysi de B3 dglivtr yhec camemher Gac fonet of az@ualityoofsbvdrhédd 2ranesad adticha

contalner i Pty S B oy R A VR BTSSR, Sk © o
quaysi de gaRmisr B-B.r ame a/phfsral chasimsne thd etoidnaad 8sBiignatstamtiblly
25 perpendicular to the first axis A-A and each track is has a defining hallway 22
having a width configured to accommodate a given length of a container C. Thus,
each overhead crane 37 is associated with one of a plurality of storage shafts 9
which are specially configured to store a containers C of a corresponding length.
The platforms 63 may include sensors to register information about the
30 container C disposed thereupon, such as its dimensions, contents, origin,
destination, and any other information relevant to the transportation or storage of
the container. The platforms 63 deliver the container C to the appropriate

overhead crane 37 that accesses storage shafts 9 configured to store the



The platfornms 63 are slidably disposed along the outer perineter of the 20
storage area along the first axis A-A along a |inear track 62 that is

wel ded, bwbted/r4o0t herwi se fastened to an outer wall 5PC®fUSRé18/034688iCt ur al
network. The platfornms 63 deliver the container Cto one of a plurality of
over head cranes 37 which provide ingress to a plurality of storage shafts 9
di sposed in rows along a second axis B-B. In a preferred enbodi nent, the
second axis B-B is substantially 25 p@r pendi cular to the first axis A-A

and each track is has a defini nq hal | way 22 havi ng_ a wdth configured to
accomnmodat 0Rtaler &nbpeatyen itgflerdiborlp A RE@ferted smbediment ntheRiztsEWO S fsane 37

| s associ alghfguréd tcgﬁéﬁ%&i;r’% 8t RLSf &ld FnYerﬁ{odéFéHrﬂ@ﬁen%r@fatt% frstBhé Qei%rﬁj

specially configure ore a containers C of a corresponding |ength. The
pl at f or ns GBAMYATEEAE7UBR Whiahdd seParataleacesseible i ibeyefheadhanes 3/hand 30

cont ai ner i d r ; it i j : i gin,
destinati O%égﬁ%@g%yg%ﬁﬁe(ﬁéhﬁén’éf‘érr%%@%béﬁély él%evcgktg(??? %a?%ﬁi@gﬁﬁz ﬁ{)n or

st or ageSof 1tihedudembathrgantry Thengsl Aendonerhead dedriescd’ atnessiogtcantainer€G o t he

appropri at r d ﬁ%? 7.t - esses. st.or t jgured to
store the ng}cﬁ%tsgﬁ%epr)lg bagg’d'tE)J]nalé?'ga%reeﬁbg&%!n?ﬁg'ﬁ s%ﬂ%rraze?gfera%ﬁ eér;f‘%g%% gr)ent , the
pl at f or m 63void acamflijog edsgazesupport at | east two i nternodal containers C

at a first and gecond stagin a, 6 69 whi ch i.s separately .accessi bl e by
t he over head crg‘ﬁggrt%ef %f}ggvn[ %ea[ﬁ‘la%/’s%geqLbaé'ﬁl[dreygacr}tgn%@%, }Seg%gg‘tef%vaesl y.
Because t héadipgraatacsos®fo thbesesyisd etaging dred 80| vicd eainbaplreagienbeymci3aares 7 and
over he cranes 37 accessing cantainers. C on the sa latforme63, . jt is
Gost radie. tH5 fEarha Ho08 nais peoaea 28 Tiaring tuadsbs T e edid PRt hg

gi r _spacg. via an _e;@l%néidhto|ﬂ@érimwl‘ﬁﬂ'hﬁhaﬁr&spg,rtstth@_cahlta}h@'r d)e%gagé_ tHe eutane 7 is
epi cted as havi an access to the _second stagi ng are . via crane

spr eader bé‘@ﬂﬁ?qgﬁ‘?d“%@eﬁ{%a-o&b’?‘ ﬁb%%rr%farﬁ@@m%ngg%ﬁﬁsi‘%t@ama@r%@?ﬁg an
access to Ranbisidd osthadiiaeor 83 cobel kA tRNpIAMIIBNSS Qaragfe MRt SCORE tRd t hat
transports the container C across the outer wall 57 of the storage area. In

a pref er r e§eetfsbefpaBALare? B8 i5insthestieryPhfeaplaformy 68 Cleser dpdhes peaySie t he
plat fonm 63r&] 0Stfe bRtHAR 63 W inblide mELIIAGE &MY B ShitNhet BhtgiREON

staging area 69 is on the side of the platform63 closer to the quayside
15 area. Thetyaestthefirat @8d sagondwrasit@smechani cal means to shift the

contai ner bet V"eﬁféé.hﬁ8fde.rp§ﬁs Bl]ﬁ'éjtaﬁﬁ&f?’bql tlﬁ@ﬁbérjaﬁ&%(gfsth§7ove_[,ﬁéagscraZ'ﬁ§ s¢epi cts

one aspect of the operation o e over head cran e over ea.d cr anes
37 are eacHhsl| ovkahgad asenesi 3t @e wiach slidablyfassopiatadabvith yonpuotiewalpsaliB9 al ong
t he second i - T Ve - iner Cvia
an associ a ggfeﬁlggss?’ Q%Qrﬁgagr}esén&%ig %@g_e%r e gfé‘%’gﬁ%%grgﬁﬁ%%’? ,aq%%éqg{}} deways
39are d@Dsposeidinendkvineat bssdo@tedbbdist neabanisre @3 bna paeferred mmbadinent,

traveling in the direction.of fhe seco xis B:B onl each..one of the
ol ural 1ty S Blifadal a8 Yiostd BatRRaR BRI P io ofP o e

cor r espond tragelingrinwhe tlirsdtion ag ¢hes fedond dXisalB-@only.hAssachteafittse BuBlityal | of
the storage,shafts 9 cessi ple 25 by an iven erhead crane 37 are
cont i gur ed Of 8UGRRY ASARERSRer Witeriatt eloPLSiilienty TesROTL G EPEnly, a
si ngl e | engtdragd Bha&fRE0 plodbens edec@ s BEBItall Githé BB rady stiafedRbea@Ribil ner s
are |1 SQ standard contai ners havi ng\xgne of ffi ve comon standard | engths of

20, 40,2545 DY48a9yeB30YeIBead RN G\isalGr CRfigiuaRfE 1Q HRipTEs CoNtaingy & RE %econd

axi's B-B akcgrreitndid @dnlofe pchérabyNg siigledichgihdan @hetpi6fedBl @nR@aimént,
contai ner Iagnt tehi%"cermodal containers are I1SO standard containers having one of five
common standard lengths of 20, 40, 45, 48 and 53 feet, the rows of storage shafts
9 along the second axis B-B are configured to store one or a range of the

30 foregoing container lengths.
Once the overhead crane 37 attaches to a container C delivered by the
platform 63, the overhead crane 37 may transport the attached container C to the

appropriate storage shaft 9 within that row based on any additional ones of a



Once the overhead crane 37 attaches to a container C delivered by the

pl atform 63, the overhead crane 37 may transport the attached container C
to the apmpoapriviar@2st orage shaft 9 within that row baseaComsasny/oagsdsti onal
ones of a 10 plurality of parameters other than its length, such as, for

exanpl e, container contents, container weight, Iength of expected storage
time, origin, destination, etc. Storage shafts 9 within a given row nay be
designated for containers based on any 1unmber of par aneters based on the

types of containers Cthat are stored 5 Alternatively, the overhead crane
37 may traRdpdity af rarameiashadheiothes it fengtiyi sucht Ag 5 xaswi®nePntaipat i on.

The second chaglsl @nfaibr Weidhtt 1A of BpdBe@ sidtatificsicfgind ARkl ionr 2 23

conprising any one or nore arail train 51 or other internodal |and

vehi cl e, s@&th a®rage shafte 9 wﬁ@ntaj@mer reamayAs designatecdfos sgniaingsk bassl

di sposed aly t r ng the
first axis Hr‘%yar]%é?n\g? détrr%nbtaSég htgéf(zirﬂ%%?éicgﬁtg %%ﬁ@ ta%rgfsst g

assi gned fddtemaftlf/@r’,eﬂ"te beer@ead seghe /s maly  rénrspottothegetizahed edrdaiger ke f| rst

axis AA L8l B4 8L KERIDOTIRI PR, Bl il Bl &y pel cars

45 maytravers ir e fengt h storage via a car
pat hway 48 Ian'ﬂlomde ldnderhg emZ&Bompomng@ngrmt@rmamcm‘sa; rdoetraeen! orl&hdi f f er ent

rows of stora fts .alaong the first axis A-A than is provided by the
pl at f or ns @G&Wﬁd%ﬁ agfj (83'8%1" F’ﬁ%‘r%a tr(lj'ctrsjlccess only a subset of the avail able
storage shafts %he awmel ¢a‘rs&5pfe®blearloeg1tramso©ﬁ diepbsedtdiend arpa&iwa;fm tpat hway 48

traverses the entire storage area the first axis,K A-A sirabl e

o moeiiBT olrrRees Ui sprae ata g ah Bpdtd 0 A Bl ofh Blwormenkeiigeat S hor

yet not soS@isosretLamet @atsnﬂsrm@y?%e\l\eééigrid@ﬁfdm&iﬁﬁﬂeﬁt &gt fs%gﬁr‘eﬂfsheﬁ@rdlr anes

37 and an a%tached co taiH as it interse ? nd &%pses over the tunnel
5] %m@ s &

car pat hwaf'4ade BEd #105Hit ftrﬂea’f'%ﬁh'%i a7 3 dinend. 892 Ohead

cranes 37 pRENGEST tunRelist aBGRay talerkd treCOMIraildRS o anBLUstbrabé aved vika t he
tunnel cars 48 and thus the tine that it will take to transfer the

cont ai ner &nel weePatheYod@r hEBR tunnel Gasnde BPVidRdIteRtert3a¢Ras belweems. 1n a
preferned efReshimBRE of SRFaddBRsts @%Ton@athgwsax@Alﬁtr%'hqfs &Rl b)?@fﬂ,l ed at a

di stance fromthe roof structure 33 sO as to not interfere with the path of
t he over he@tﬁ@f@ﬁ&%'@h@femﬂ%g@é@ aeeass Ovin apwkset of the avaijalpe storage

transporti RE,pLGGEHAI Hlay Rre‘f&réﬂ‘@mﬁ%ﬂ@nmﬂe ’turﬁrréq3 c%PB?ﬁbva? 8Stré1\5er§é§

configuredto transpor e containers | ust below a plane’that extends
acr oss t he thegentirestorage arlee abongrthgdirsilaxistAA9. This places the tunnel car 45

|0 suffi cient PRI NS dIRoRE IFRG GFEBES.Tpd IOLS. A LeELng v th

the range of airspace overh
transp@dti 3g. !autqcahhat srecloée as ld.rnterfere Wmehetrmx@genaoemeamerlwdmrdms o the

area that iZ ongu i s Elru al i tt tor; s&orra(ge shaftsrqh dn'? arranged
inagrid patT&r " § 8?1 C? Tiollet Coos WiptRrsedty 2 e Bagsty ar g anelg o
adj acent r pathwaly 4&e Rdsitioagg theafuhaelOcaab atagclbb@r fo thet owthesadAcinas 37

|m(;$nt cal, recpuces tr(rjer %%?anscre]%atsthg CV(\)An arllrlrerrs PCamus{ gaveqt 'Pr% Eunner (I:argt48aa<r%ds A-A

thus the time that it will take to transfer the container C between the overhead
25 cranes 37 and the tunnel cars 45. In a preferred embodiment, the tunnel car
pathways 48 is preferably located at a distance from the roof structure 33 so as to
not interfere with the path of the overhead crane 37 and any associated container
C it may be transporting. Accordingly, in one embodiment, the tunnel cars 45 are
configured to transport the containers just below a plane that extends across the
30 tops of the storage shafts 9. This places the tunnel car 45 in sufficient proximity to
the overhead cranes 37 without interfering with the range of airspace that is used

by the overhead crane 37 when it is transporting a container C.



5 have any one of a plurality of lengths. In contrast, while adjacent row
of storage shafts 9 along the second axis B-B nay be different wth respect
to the | engt2h11af3749@nt ai ners C they are configured to st ®@Ce/USké18/034688 age
shafts within each row long the second axis B-B is configured to store

i nternodal containers C of a corresponding |length and, in sone cases,
identical lengths. 10ln a particularly f)referred enbodi nent, the row of
storage shafts along the first axis A- Al wi 1 conprise repeating subunits of
containers C having a plurality of |lengths. FIGS. 9A-9B shows one exenpl ary
subunit of ni neT{®ptEeR avwogr%aen%tq @ﬁg’%rﬁ% that iggccunied by theqpluradity 45, 40,

40, 20, ands4RrdREENHRN %h&% §rraagFBoG|np§EF|§ Tp'étt@rfn AbAG alfidet é’)&’é‘h@& %%Isa may be

provided in a repeating fashion rst axis 15A-

anot her par’S@FQﬂﬂ X \B- %r W@H@ﬂa@lﬁbwmﬁthe &twege@ha&amm@elfeﬁgaw of the
cont ai ners ?egFo%ﬁtléé?,"Yh s‘fB?Qg%Qﬁaf&eé:Q/ Hn%bﬁ r&v §Idn§c}ﬁe ﬁt‘s‘t‘ﬁ%@é ﬂ’?ﬂé)h Thus,

st or age sha |spose e row a ong the secofld axis
confi gufed htame enpose of erplesatitypdfdengshs.y In pordrasb deilecashaceinh eove Otswmgﬂn are 40

feet T 1 eaabik o2 rhBSENn PLOCAAR 307 DLl BlioNfh HIBLasE 308 i oP; B ™

store containers
st or age sh&zbnisalr@rsathgy tahﬁd:orzingusadsibasttcereathemtmregg(shdﬁtmylth|er&gat:h rowhaorgy V\/m |l e

storage shafts LN adi nt ng the sec ond a aqre

cont arner o 18 gecahd a7 -5 s, b o e ohifag BERRAL Sl ntadt Hal ong
t he second caweﬁodad&gaeegthciedtmcmkne casebatientivayleagths25conf i gur ed to store

t he containers spo di n t hs expl.ai ned a e

ndi vi dllal "t or g PefigHbnE PracEBneMTREE e B D St BT 2088

C(r)\r ][ esgondrﬁr@ akigngAhwill Ic@n@np@lrépejmh@eggurgwsaffebhedweemmvlr@é pldréulsty 8t 3}1 age
shaftt Cco |ses t I raers or ng rect ul ar, noadul es en
fused, wel @?ﬁ%%@i é?@%@ﬂ%&x?rap'@%%l{ gqf&r’”@gg??%?'&ﬁ N9
structure. |e°r@thTshef Anr40e o8l 33448, gmgub 20, ditea it 2RtamRAd.t TRisRMteRe a

range of | engths gsuch as 45 to 52 feet) or a single |leng th as dictated by
one of t he of Bingt (s coptainesy m%aaedprpg@eedheaneﬁeatmg 3'@'%3& nhg st 26
containers ALxpi cally have a uni form height of about 8 feet, the hei ght of

the storage shaft 9 will generally correspond to the
In another particularly preferred embodiment, the corresponding length of

the containers C in the row along the second axis B-B is a single length. Thus,
storage shafts 9 disposed in the row along the second axis B-B are configured to
store, for example, only intermodal containers C which are 40 feet in length.
20  Adjacent storage shafts 9 along the second axis B-B may store containers C of
the same or another length, so long as all of the storage shafts 9 along that axis
share a corresponding length. Thus, while storage shafts 9 in adjacent rows
along the second axis B-B may store containers C of different lengths, the storage
shafts 9 within a row along the second axis B-B are identical in that they are
25  configured to store the containers C of corresponding lengths.

As explained above, each individual storage shaft 9 is configured to store
containers C of a corresponding length. In a particularly preferred embodiment,
the storage shaft 9 comprises structural girders 11 forming rectangular modules
when fused, welded or otherwise attached to create a larger rectangular structure.

30 The corresponding length of the storage shaft 9 may be a range of lengths (such
as 45 to 52 feet) or a single length, as dictated by one of the lengths of a standard
ISO container. As the standard ISO containers typically have a uniform height of

about 8 feet, the height of the storage shaft 9 will generally correspond to the



12 nunber of containers C desired to be stacked in a single shaft 9. In a
preferred enbodinent, all of the storage shafts 9 contained within a
storage aweaohameta uni f orm hei ght. Regardl ess of the hecghiS2othosesser, the
storage shafts 9 within a storage area may have varying | engths based on
the length of the container C a 5particular storage shaft 9 is intended to
store. FIG 6 depicts a row 22 of storage shafts 9 along the second
axis B-B configured to store contai ner$2C of a si ngle length. A total of
twel ve (12) storage shafts 9 are depicted in FIG 6 in which alternating
shafts 9 aPé”@@ngP@Ha'ﬁg%ﬁ\ﬂ%ﬁe@ﬁ%B@&t%ﬁ@ét"‘ Aeyrgleshath§s | Ing pref@gyecdt t he

shafts 9 h%\’rﬁ)o‘aﬁﬁ‘érﬁ' QI?'b? te %F‘agteh%a*@.@%htmn% v?n'tl'ﬁn ('ﬁéto é;% érBQVfﬁvésa be| ng

enpty. Each one of the storage shaf depi cte havi ng
nodul ar r e¢Berguheieh oReaZydleas iohtheh BeDR hQWﬁV@elthel'étofa%tSh%tSéﬂ Wﬁ'é'ﬂ aat

ground | eve oraé’é’ﬁ?ée%vtgé? g? 'vﬁg/ﬁ{gqt I%ﬁg@%'b%‘é’e@%ﬂ%ﬂg Iérggnrgh‘ thg’éd%im‘%‘auF1<5r‘3‘(§"aS 13 are

di sposed al ong’t '€ the storage to ensure that
cont ai nér s partcflaa stosdgscshadt 9 BEntéhdechtol oremay be st acked on top of one

another. be eachile WBC 8Mur92 N tordbe [ERC ALBREHE SBobRIRKSE.ast | nos
or fittings with Openi'hgs for tw stl ners hese “castings
constitute cbh@qn@d (1] stocra‘ ca:rdama[stChnétavmmie dml]garceAttoisat af:laz\@di/ec(dﬁi) afonages C

st ored vvlth e _stor. The e tracks 13 are | ted, wel ded
or ot her i SRS dBes ERRHE PR e R wrlotEa P eta BB S 18 dRb R ey g G S
that that sheed @oh@inees <. CT\Mutshsm @) S nigd 8hafto Valgeves baithinBrsaCearsd #eked on
top of substantial alignpent at the corner castings. In a

ne anot her .i (é L)
preferrlgd EBBIRINGeT (0) AR SRRYYBS PPIRGICEPIS are fitted to provide a close fit
with thhe four caéa]?rcmeofofltth@ Siorgai @ﬁéﬁl;e G |3Tm%pgiﬁcﬂ$§t hamkg d 3moaylat ncl :Jde
attachnment pqin or _.a plur ty o ructin ers coupl e
e at t achASHE IR0y 20 MEND Arfoat 30 APecs BT 5 9/ e ddREIn PRI & 5.
As descri begoaoneel &t BsiB@egdlAd tisve? alauide theks gg e cﬂé‘ﬂo%e@ dorphde
configured to store containers C of a correspondl ng length. It is

under st ood VEHi&B! (epathaphidessterage Wafo? e spenei hgt P@W@t”ﬁrﬁwﬁy()f Adelpged hose
whi ch 8y bNengtd ﬁ%&%@tsté&%tomstoé%f Bne afietheRda9Bakie 6t the diyHt CBRNErdSr handl ed

and attached using a 30 spreader associated with the overhead crane 37
havi ng thet%@”éﬁ'@@éh@eﬁ@”}@ﬁﬁw@ﬁ@%t@rcutt'éJgﬁyWIth epRANIRGEs dofoftwisgockand

53-foot CORFANGESthdsk PEMINBE LdIRtifAS®he points of contact between adjacent

stacked containers C stored within the storage shaft 9. The guide tracks 13 are

bolted, welded or otherwise fastened to vertical length of the storage shaft 9
20  ensure that that the containers C within a single storage shaft 9 are stacked on

top of one another in substantial alignment at the corner castings. In a preferred

embodiment, the guide tracks 13 are fitted to provide a close fit with the four

corners of the containers C. The guide tracks 13 may include attachment points

for a plurality of obstructing members which may couple the attachment points to
25 create an elevated floor 17 as shown in FIG. 2.

As described above, storage shafts 9 along the second axis B-B may be
configured to store containers C of a corresponding length. It is understood that
containers C of a corresponding length may include those which may have
different lengths (e.g., 45 and 53 feet), but may be handled and attached using a

30 spreader associated with the overhead crane 37 having the same attachment
points. Particularly in the case of 45- and 53-foot containers, it may be the case
that in certain marine terminals, either one or both of the 45- and 53-foot

containers are relatively uncommon as compared to containers of other sizes.



that in certain marine termnals, either one or both of the 45- and 53-f oot
containers are relatively uncomon as conpared to contai ners of other

si zes. 13wOherief3otoe, it rmay not be econom cal to dedi careTars2@nis4688 r ow of
shafts 9 to a single one of these container |engths. Because 45- and
53-foot containers may be handl ed by a single spreader that may attach to
both contai ner sizes at attachnment points at the sanme relative | ocation
the hallway 22 corresponding to 5 stoﬂ%ge shafts 9 for these containers
may be configured to have a width that at | east accommbdates the |arger of
t he cont ai BPEfRRd ittaY iNRkPe| /eeaPMiaebia dedisalgr ars eotingalpvh el safts Jueed wit h

gui de trackgql3ohd8F thtdBRBNtaidrlIBRGth®N BeRbudd 85 4amd 88-fott-conRiers GRdyal ners.
As nmore fully depicted in FIGS. 5A-B and 9A-B, the significance of the grid

10 conf i gubat hanflest byhe sidlecipieader ibatndray, altachwin ORIt senieler izesr 8t C are
sort ed bas%ﬂa&’rﬂnérﬁeéc{jnté%?%Fé%%.rgfaﬂwgic‘aﬂ ,tg@rhtah\ﬁ?)l/ %E'&brr‘e@@&“ﬁgr td S that
€ oaal uni o t al ne

it permts a nore I cient ng an ading o e con s Conto
and from r aidrage shaits Bdor ihgse cohiaingrs mayoe canfigodedty haa h widthi thgt ehe or

nore speci fl it j f.] [ [ ondi ng
to at Ieastléagts't ég ser{aogéggﬁr\ee %‘f%efré)gyea{%gﬁgﬂgﬁ%dgtﬂgl'%%%‘H%é&?é}?ggts F]gf?(élos A- A
Because coBtraaynbe sotfiqiredwith gualel trackef13| teaigtuppodreithst omedf tha 4&- or 53-

pr edet er m ?eq an{j.r? eating pattern along the first axis A-A, the

cont ai ners & r?89 W€ r ansferred between the structural network and

i nt ermodal nari Ae nwre lfalyddepédied |neBIGS HiA-B und DA-B, thecsignificaand of trengiabrt t he
i nter al containers . jn the correspondin edet erm ned pattern. a
osul £ 17 eRETS BT shiduER heEERC donPReDhE bR B CinBabustResdt er modal
cgnt ai ger S oantﬂmeﬁoﬂé%bﬁ(tﬂv_@td'iiMn@ﬂ:(j)nTs,hﬁalitiﬁtlI_@flj?fﬂdﬁgjthimrs: th@;tj o pét‘&iﬂﬂ% ae::nbﬁdd_es f
adapted to receirve the 1nter a ontal ners, the 1 Ng.an ni oadi ng o
the i nterﬁH&!G%Wﬁgﬁ@UW&Ob‘BP%PW%M?8H83§W938é e

struct ural anglunditk ok Nrisdied, ERANMREAANg Rkl BE ntire | spedifiéelBhgthesapathigs, shown
in FIGS 5A-B, a powered rail conveyer train 51 nmay be provided conprising a
plurality &fraa9®hdtideSOTHIEHIORGOISPPANT dard lgasine| Jubgal 8f teasleraite of the
car bodijgs 'sﬁaf%é)@falo%gftﬁéfiuts@aﬁ's‘%Omf@@@éﬁseoéﬁtaﬁerg@ 8 & PRFAIE I8nGth S bired

l ength. Significantly, the arrangenent of the individual ‘carbodi es and the
di stance bétaie@nn ttheradeteramnrsr aeatreppatingapaitass calorg thehdird ontiimbr eC st or ed

in shafts céﬁtag'ie%)@sﬁ%y?eoﬂgn%f ed béﬁ&eeﬂgﬁgfﬁu’é&rﬁlﬁo%%in‘?@rﬂio by one of

a repeating subunit o 9 we storage fts aving correspondi ng
over head cmeatiee 87 lawd olehigédsi genfiguned donteseiver 8ndC teanspoit othee termdidal

Car oo = RSl b BRRNENE phifnihe [l SRR e e

t he di 20ancengreenee rbatveeradjondiguraticmndfaithee rator€d pinderaddehn cohtimess paot | ve

carbodi es Q:g%fﬁ‘julrgtio%f 01I 91% In eizrlmo%gp\r/r%(i% grrlgincri] VSe%l‘cIes adapted to receive the
intermodal containers, the loading and unloading of the intermodal containers may
be performed synchronously between the structural network and the intermodal
marine or land vehicles.

25 As shown in FIGS 5A-B, a powered rail conveyer train 51 may be provided
comprising a plurality of carbodies which may be flat cars or well cars. Each one
of the carbodies is configured to accommodate one or more containers C of a
length. Significantly, the arrangement of the individual carbodies and the distance
between them is congruent with a subset of the containers C stored in shafts

30 disposed along the first axis A-A. FIGS. 9A-9B depict one of a repeating subunit
of a 9 well storage shafts 9 having corresponding overhead cranes 37 which
deliver the containers C onto corresponding carbodies (51A-l)of a rail conveyer

train 51. The distance between the adjacent stored containers C along the first



In one preferred enbodi ment, the rail conveyer train 51 may have carbodies
to each one of the corresponding shafts 9 to service the entirety of the 5
row of shwibtgrzdong the first axis A-A I n anot her prefecras2atrossssent ,

the rail conveyer train 51 may have carbodies to a subset of the entire row
of shafts along the first axis A-A Wil e the operation of the system
1 wll has been described in the context of transfer, storage and
distribution of internodal containers f%om the container 10 ship Sto the
rail train 51, it is understood that the system 1 enconpasses any numnber of

ot her trangKrA-AdRddantisalitp e distanse helweambeadiacsnt sPHaINsTs SRKCEIOn he
Lransf er ofyd fisgEAmA RGP Pof R Aubicsih e, docki ng area to the

cont ai ner ship the transfer of internodal "containers within the
di fferent stor a@e osRaprefersed anbedimentethearl ¢envrYer er@int 5t omgy h&Wbr eover,

ow ng to the Rl a@ﬁto%eof‘?rﬁe BReshoRbR ftébtb%eHPé’ee hel Qftkt) Rtnd he
ed I'n o?h t ?

structural network nmay be expande |rect| ons a ong irst and
second &x esomof @hafttSata@ag e ffirst aokisnAudd s Innactbepprefariedo¢mbogienent, do¢ aail

terminal . - Egt, &xamRha hOF paVSLEMbRS ) Supdadr HePhdko bRLAYRANANS 9

ext endi ng £romp e ral rarn may operate
si mul t aneotis first axis AA.nanner as 20 descri bed above. As i npl enentation

of the systeml1 scribhed here ucs n|f| ant | ter and nore
ot f1crent -t ansYiEGRe BEfelShSF (ePthicy Tk ieh 8Bk SoofM "o

t he sane tiofrmrapsfevistonmgeaargr enatrbun@apamterynadal &boﬂaa@& @b thet mmemer Thus,
wWth t i o] e, syst It conmes ssible to

Consol iflat SMPCO RBVES rhFRRET dr i fidelstous it s PRy Trdietmpasses &
reduction elinibee of @trice/r|t@lrf]hdfelf’¢a‘tam@rd@gfmltlohrcﬁﬂﬁ@ﬂhbdmg:dn@nﬁénéuﬁihnéé $h1ef romthe
mari ne term na o turther I.stributlon stem may
further cortr’ﬁf‘?‘%éo{ inigraodal candpingrs iy the ?Bg W[%’Qﬁ‘f'“&r%fﬁ@ tp Hl%?%a'P% tely
fromthe napipne thetrdhsRl oRARErHOBAROhESHY withURE fftiditstoragS ShatPaey r anean
network. The transfer storage and distribution areas conprise a plurality

of shafts afithigesame arkiffesaMteoanner as described with respect to those at
the mankne ter %?éovep%wﬁBMo BRe ?ﬁocﬁlla?r@tur%rofstﬁélﬁstenq-a it is undBtodl0

depicts the expanded network that nay be 1 nterconnected with the marine

t er m nal défpﬁté'ﬂ%étruﬁuﬁl aswotk QBYﬂ@ee@apdﬂ@éUb@bt%ﬁWMO%W@rﬁ@ba@

subt errane ’ ttﬂafh i glansport
cont ai ners%%m%ﬁ)m tﬂ?bgﬁjﬁdrtiﬁﬁg terr%(zed-‘| to ot Segi%@t(%fnéa ?gﬁg@; té@ |ng t he
transfer storaggmpleathe syisten iNduGSer-hidepist stmgehséaftaelextaf@m feam iath be an

unmanned a%%e%'&%g Gl fhafn BIVGHEA mﬁg%@efét&%uﬁ%‘@oﬂglﬁtuh”thEF’}HBr?H}ﬁr?@”d

energy are provide over transportin vi'a conventional over-Tand
f rei ght20t r desgibed qhm)ssenger transportatl on pi peline may additional be
provi ded within

Addi tional |y, ﬁ‘g HH%?@%%E'SE‘ rergﬁ ér ?ﬁet af el ibS hOBirC a5 49, &P | ne.

significantly faster and more efﬁment transfer of containers for intermodal

transportation, while at the same time providing a greater capacity of storage of

containers. Thus, with the implementation of the system 1, it becomes possible to

25 consolidate to fewer marine terminals. This, in turn, results in a reduction of the

rail/land network for transporting the containers from the marine terminals to
further distribution points.

The system 1 may further comprise transfer storage and distribution areas

located remotely from the marine terminal and connected by a substantially

30 subterranean network. The transfer storage and distribution areas comprise a

plurality of shafts arranged in the same manner as described with respect to those

at the marine terminal, but may be of a smaller scale.



10 pipeline may be configured to interconnect with existing transportation
network. Utility, water and sewage lines may simlarly be disposed within

or in sepapava/Ppiel i nes. The invention descri bedpramaSediaiosssds her ei n
is not to be limted in scope by the specific preferred enbodi nents

di scl osed herein, as these enbodi nents are 15 intended as illustrations of
several aspects of the invention. |Indeed, various nodifications of the
invention in addition to those shown ahdl described herein will becone

apparent to those skilled in the art fromthe foregoing description. Such

nodi fi cati ons aF-al0s@rnicis diepanded apfwaik thatimanke sieypennsctathwita fifended
clai M5, 20 makfhoQbAhNEl dedloidy 3 ETEE00 -3 hend LABS Ry ndtvBFegBy Aohdlisatd | but i on

of internodal containers of a plural Ie;[oé of lengths, the syStem conprising:
5a first styblggenearceargemineise tHatis esadshy hedpiairaindiop temapers conta@sted in a

grid patte@ﬁr@h"ﬁ'ﬁ fafihd $rnfid téecgﬁ’é]ddésgihétioﬁ@%&dd?ngi % ﬁgﬂ%ﬂaﬁ stspesed in

rows along the first axis are configured to store I nternodal contal ners of

a pl ur abi t pndfdistepujionsareasl Wadheiail traie haby dedirspovennddanrd giegwicalow al ong

t he second I r onf i.g oS i nte I i per. f

10corr espordieiyF efgfifiesrt o Yhffis dnhBBolyBt FENHer R BRA el ofer

di sposed altrangpdrtieg féargd dai soramdtiend eadirdgnd eymgit tramsst oAapaessenger, t he
tach to and tr ort an

plurality of gantry cr.anes each nfigured to, at ns
"t er modal (EBRRAIATER FPOREa TRy a{hnelbeo i el atiR & 5P pleR)ERY
pl at f or s skpatatdly frdins ftres edrgal pipglinehe Additehallyl Shaxpassendee tphraspbaation
delivering the interpodal .container to one of the rows of the shafts al ong
Che 1110t RiAeng 2B sor A PPR T dReseRpRa Wil SrAhRERT IgAR FEtWOrk
a roof strugiliyl evatdrsfras eewaie dngl signsimilanove digspl witdin by imkepivatd s, the
r oof structur? conprising a plurality of tracks corresponding to the rows
pipelines.
The invention described and claimed herein is not to be limited in scope by
the specific preferred embodiments disclosed herein, as these embodiments are
15 intended as illustrations of several aspects of the invention. Indeed, various
modifications of the invention in addition to those shown and described herein will
become apparent to those skilled in the art from the foregoing description. Such

modifications are also intended to fall within the scope of the appended claims.

20



200f the shafts along the second axis; and a plurality of overhead
cranes slidably associated with the plurality of tracks, the overhead
cranes eawb0uonf3igared to attach to and transport the i rRCEUse@dalo3ment ai ner
fromthe platfornms to either one of the shafts or to a second | ocati on.
252. The systemof claim1l, wherein the gantry cranes are di sposed on the
roof structure. 3.The systemof claiml, wherein the first axis is
substantially parallel to a quayside akls of a port and the second axis is
substantial ly @erpendi cular to the first axis and wherein the first

| ocation i nt ai ner ship. 17 4. The systemof claim1, wherein
the shafts disposed in each row corresponding to the second axis are
configured to store internodal containers of uniformlengths. 5. The
system of clai ml1, wheyetem tfere thehfpnsfedi stprgedandh digtripudi@st ofoiéersiosidl al ong

range of | SaneReTs B EBRIAHEAES R hg R PR (e & - the second.
| ocati of conprises anfirsbalerage areacomipriaing@nfivel plywtityqf shaftaadarsgatkindocki ng
area. grid pattern along a first and second axis, wherein the shafts disposed in
rows along the first axis are configured to store intermodal containers of a
plurality of lengths and wherein the shafts disposed in a given row along
the second axis are configured to store intermodal containers of a
10 corresponding length;

a plurality of gantry cranes slidably disposed along the first axis and
extending beyond the storage area, the plurality of gantry cranes each
configured to attach to and transport an intermodal container from a first
location to one of a plurality of platforms slidably disposed along the first

15 axis, the platforms delivering the intermodal container to one of the rows of
the shafts along the first axis based on the length of the intermodal
container;

a roof structure disposed at a distance above the plurality of shafts,
the roof structure comprising a plurality of tracks corresponding to the rows

20 of the shafts along the second axis; and

a plurality of overhead cranes slidably associated with the plurality of
tracks, the overhead cranes each configured to attach to and transport the
intermodal container from the platforms to either one of the shafts or to a

second location.

25 2. The system of claim 1, wherein the gantry cranes are disposed on

the roof structure.

3. The system of claim 1, wherein the first axis is substantially parallel
to a quayside axis of a port and the second axis is substantially perpendicular to

the first axis and wherein the first location is a container ship.



7. The systemof claim®6, wherein the tunnel car is configured to 10
traverse the rows of the shafts disposed on the first axis, the tunnel car
confi gur edoolvBe2ve an internodal container from one @®CTiUS01plosH6as ity oOf
over head contai ners and deliver the internodal container to another one of
the plurality of overhead cranes. 8. The systemof claim7, wherein
the tunnel car travels along a 15pathway that is substantially parallel to
the first axis and | ocated bel ow t he pI1 rality of overhead cranes.

9. The systemof claim 1, further conprising a | and-side docking area
conprising any tne ofhendyeems ofaclaim |1, twharginohe axhaftat dsrasgd! in| fPhi cl e.

10. The sygbrBEYRIndHgothd se¥bIRf 8id afd Gorfiglited! thRtdte GABRNOGH ToRtaifers 8f 1 Ly Of
20 carbodi es, wherei'n each carbody iIs configured to support at |east one

i nt er nodal ubdernhienethsbased on their respective |l engths and wherein the
plurality of carbodies are arranged in an order based on their respective

cont ai ner | engt h capped égbs@émcd?rdlﬁﬁpﬂWé}Ginttﬂetéﬁﬁf@rdfs%Bg@drﬁﬂét ehstdte | engt hs
of the internodal containers contained in at | east a subset of the row of

st or age 3sh&pw flandohg serend pxistaraersfigured 10 siese djermadabrontpiaerd wihingher ei n

t he di stan %e(g\q\@rgj'g dj acent carbodies is configured to correspond to the
di st ance bg}?n er}c a jg%ent i nternodal containers stored in the subset of the
row of storage shafts along the first axis. 18 12. The system of claim 11,

wher ei n each cafbodyThasysiempf Haimetl WiRkpRhE seeartt logatomARTBIISES: By

plurality ohedsdIgefa ‘ﬁ)’rﬁ{ehé‘@r%r%rléﬁ‘&-%id%ro%cﬁiﬁgfair&i!red to load and unload a

plurality of internodal containers onto and fromthe container platforns of

the rain train either separately or simltaneously. ,
7. The system of claim 6, wherein the tufnel car is configured to

10 traverse the rows of the shafts disposed on the first axis, the tunnel car configured
to receive an intermodal container from one of the plurality of overhead containers
and deliver the intermodal container to another one of the plurality of overhead

cranes.

8. The system of claim 7, wherein the tunnel car travels along a
15 pathway that is substantially parallel to the first axis and located below the plurality
of overhead cranes.

9. The system of claim 1, further comprising a land-side docking area

comprising any one or more of a rail train or an intermodal land vehicle.

10.  The system of claim 9, wherein the rail train comprises a plurality of

20  carbodies, wherein each carbody is configured to support at least one intermodal
container based on their respective lengths and wherein the plurality of carbodies

are arranged in an order based on their respective container length capacities
corresponding to the arrangement of the lengths of the intermodal containers

contained in at least a subset of the row of storage shafts along the first axis.

25 11.  The system of claim 10, wherein the distance between adjacent
carbodies is configured to correspond to the distance between adjacent
intermodal containers stored in the subset of the row of storage shafts along the

first axis.



513. The systemof claim 1, wherein one of a plurality of platfornms is
assigned to one of a plurality of gantry cranes. 14. The system of

cl ai m 13,woterigi3moehe pl atforns are each configured to fappseallasiceast two
i ntermodal containers at a first and second staging area that is separately
accessi bl e by the overhead cranes and the gantry crane, 10respectively.

15. The system of claim 14, wherein the platformfurther conprises a
nmechani smto nove internodal container$8between the first and second

stagi ng areas. 16. The systemof claim1, further conprising a bulk
pl atform | ocat ed2- 15ThEEKAR) O elaime 1s titesga acBaCcarpAdy Has lan PatigHdn

confi gur ed ol grheg4 etréRe %og%ﬁeﬁ’éﬁ the PRkalign of rﬁs%fdﬁ%é%vé?ﬁé‘écﬁ'c?&{esaﬁ%

transport the cargo to a th | ocat1 on outsid t he storage ar ea.
17. The syseeigused & Hiaghand wmjfa@qh@rpl@r@h&yrcpfsnhe@m@@aiwﬂ@ws@@tﬂraml &ame the

| ocation ofnd 8&@.%@&5@@%@% AR G5 Cf % n@}‘?éltéfyvﬁés,ﬁ’ﬂm@%‘#e%slg"ht hin the

storage 20area e systemo refn the shafts are
i nt erconnected rectangul ar nodul es constructed from structural girders.
19. TheSsystem % cl Biensagemupieslainy T eheseinrene ebanplewipr pls elagferns i de

assigned to one of a plurality of gantry cranes.

14.  The system of claim 13, wherein the platforms are each configured
to support at least two intermodal containers at a first and second staging area
that is separately accessible by the overhead cranes and the gantry crane,

10  respectively.

15.  The system of claim 14, wherein the platform further comprises a
mechanism to move intermodal containers between the first and second staging

areas.

16. The system of claim 1, further comprising a bulk platform located
15 external to the storage area, the bulk platform configured to receive cargo that is
not an intermodal container and transport the cargo to a third location outside of

the storage area.

17.  The system of claim 1, further comprising sensors to communicate
the location of the intermodal containers on the platform and/or within the storage

20 area.

18. The system of claim 1, wherein the shafts are interconnected

rectangular modules constructed from structural girders.

19.  The system of claim 18, wherein the shafts each comprise cell guide

tracks forming an aligned plurality of the container cell bays.

25 20. The system of claim 19, wherein the container cell bays are
rectangular sections and configured to support a container of a corresponding
length.



tracks formng an aligned plurality of the container cell bays. 2520. The
system of claim 19, wherein the container cell bays are rectangul ar
sect i ons woaotorif4ogured to support a contai ner of a corPesaseailngosengt h.
19 21. The systemof claim1l, wherein the shafts each conprise a
floor that is adjustable to any one of a plurality of heights above ground
| evel . 22. The systemof claim®6, further conprising: a second
storage area conprising a second pl urall?ty of shafts 5 arranged in a grid
pattern along the first and second axis, wherein the shafts disposed in
rows al ong the #rstThesystam of eBiip ilgyhedin heshsfte cpph epmpdss a foot Beher s of

a plural ity afiubiengtdanabrc RELRIAI BEnahRt bok sRARE%AN a di ven row al ong
the second axi's are configured to store Tnternodal containers of a

correspondi ng | ength: and 10a second roof structure disposed at a distance
at |east above £he sHIOWMPP O elgien 8y WHNeT GRMRSHI9: st ruct ure conprising a

plurality of tracks &%eﬁ:@ﬁcﬂ)%&iagg hreat BEmpieg f sebond hirbfty dbsRRsed al ong
t he second axi s. 23. The system of <claim 22, wherein the first

and secdnd roof 2agangask Uiy 8syrid petterai 319 Kee prairand sgcapd axigcwhereyy ée
coextensive to i %hended h {0 irkSLH) eLheRfrsd ahesol the
second plurali t;!/ﬁé;%é gﬁg??%& R ag)?l"b Td]ece) Igllts%e% %}é (E::Pal mréé{%, Bfﬁtpteﬁer
conpri sing: internoggl oAtajsiery &ff ia yludlityaeit lepotsaned wherdiabthe ehefosed
R R R e
second plurality gantry” cranes each configured to attach to an
transport an i ninggrmodal containers of a corresponding length; and

10 a second roof structure disposed at a distance at least above the

second storage area, the roof structure comprising a plurality of tracks

corresponding to the rows of the shafts disposed along the second axis.

23. The system of claim 22, wherein the first and second roof structures,
including the plurality of tracks, are coextensive to provide an extended path for

15 the overhead cranes to the second plurality of shafts.

24.  The system of claim 23, further comprising:

a second plurality of gantry cranes slidably disposed along the first
axis and extending outside of the second storage area, the second plurality
of gantry cranes each configured to attach to and transport an intermodal

20 container to and from an intermodal land area adjacent the second storage

area.

25. The system of claim 11, further comprising a transfer storage area

located remotely from the first storage area, the transfer storage area comprising

a third plurality of shafts arranged in a grid pattern along a first and second axis,

25 wherein the shafts disposed in rows along the first axis are configured to store
intermodal containers of a plurality of lengths corresponding to the arrangement of

the lengths of intermodal containers on the carbodies of the rail train.

26. The system of claim 25, further comprising a rail network accessing

the first storage area and the transfer storage area.



20container to and froman internodal |and area adjacent the second storage
ar ea. 25. The systemof claim 11, further conprising a transfer
storage aweaoliosatoed renotely fromthe first storage areal/ush@itssssf er
storage area conprising a third plurality of shafts arranged in a grid
pattern along a first and second axis, 25 wherein the shafts disposed in
rows along the first axis are conflgured to store internodal containers of
a plurality of lengths corresponding t &t he arrangenent of the | engt hs of

i nternodal containers on the carbodies of the rail train.
The system of cP&i m P® sypereich dai@ P8 Whesilothr fad B%ti"’lo”bf's aoaéhl‘?étaantl ally

subterr anegnbg}gﬁtmg,lgu terranean neta®rk. The system of claim 27, wherein the
subt erranean net wor k ?urt her conprises access for utility lines and access

to at | east one gassenger 5transportati on network.
e system of claim 27, wherein the subterranean network further

comprises access for utility lines and access to at least one passenger

5 transportation network.



