WAREHOUSE STORAGE SYSTEM BACKGROUND OF THE | NVENTI ON
FIELD OF THE I NVENTI ON This application is directed to
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mani pul ated by one or nore overhead transfer units

that can lift or elevate the storage units and

maneuver then1|nt@A3§ﬁ@P§%lF?O%%?%n§%%T%¥orage cells

or into vertical stacks w thout the need to use
conventional cranes and forklifts and in such a manner
BSCKERABNDP NP EeTBEoE dgeNTpaEe by elininating the need

for internal aisles for manipul ating and/ or handli ng
equi pment . BRI EF DESCRI PTI ON OF THE RELATED ART
BiBEAagerspaceNSERBTI@NM an i ssue for many peopl e and

busi nesses. Wether it be people living in small urban
units, such as apartnents and condom ni uns, people
downsTiiBgapplsoatier hemesrestied 8% howakehbuedEBtorage
or businesses generating stacks of papers and files,
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statiCc structure, such as a one-story building,
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el'evators, or the like. As a result,a custonmer often
has to rent trailers, trucks, vans or

BRIEF DESCRIPTION COF THE RELATED ART

Storage space is often an issue for many people and
businesses. Whether it be people living in small urban
units, such as apartments and condominiums, pecple
downsizing to smaller homes, such as for retirement, or
businesses generating stacks of papers and files, storage
golutions are in demand. As a result, offsite storage
facilities have been increasingly popular.

Conventional storage facilities typicaily include a
plurality of individual storage units, such as garages,
rooms, o©or lockers, that are housed by a static structure,
such as a one-stcry building, multi-story building, or a
warehouse. These facilities are built tc allow access to
the unit via a doorway opening. In order Lo use the
facility, a customer must be able to transport the items
to be stored to the doorway opening via driveways,

hallways, stairways, elevators, or the like. As a result,
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other vehicles to transport the itens to be stored at
the storage facility. Further, the custoner nmay have

W e00sesdseaassi st ance i n packing or | oadi ng the PCEDS200T068158
be stored. Another drawback of conventional storage
facilities is "dead sgace ! to the necessary neans
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by a customer. The custoner then |oads the itens to be
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Space erefore do not maxim ze stor
space. After the storage containers are | oaded, picked
up fromthe custonmer's |l ocation, and delivered to an
offsite facility, heavy equi pnment such as, fork lifts,
cranesn gehhtctesptand mheidake @g@imsteds@me nolv ectidhe
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fgg g'%%%m%%gﬁs to be stored in these containers, and the
containers are picked up and stored in an offsite
facility. While this type of stdrage system eliminates
the hassles assoclated with transporting the items to be
stored to a storage facility, these systems still suffer
from “dead space” and therefore do not maximize storage
space. After the storage containers are loaded, picked up
from the customer’s location, and delivered to an offsite
facility, heavy equipment such as, fork lifts, cranes,
vehicles, and the like are used to move the containers
into storage areas. The use of this heavy equipment
requires a large amount of “dead space,” such as aisles,

to enable the storage containers to be moved.

Since conventional storage systems and facilities
suffer from “dead space,” there is a need for a storage

system that maximizes storage space.



The present invention is directed to a warehouse
storage system that naxi m zes storage space by
WO ea8039368 t he nunber of aisles, hallways, and BCTIE82007/068158
areas of nonstorage space. The warehouse storage
%ﬁ]&ém includes a plurality of storage units that are
fat ed by one or nore overhead transfer units.
The overhead transfer units |lift the storage units and
maneuver theminto vertically oriented storage cells
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BRIEF DESCRIPTION OF THE DRAWINGS

A better understanding of the invention will be had

with reference to the attached drawings wherein:

Fig. 1 is a perspective view of a first embodiment of
a warehouse storage facility in accordance with the
teachings of the present invention illustrating a
retrieval of a storage unit from a bottom of a vertical

stack of storage units;

Figs. 2-1% are perspective view of the warehouse
storage facility of Fig. 1 further illustrating the

retrieval process;



are selectively novable in both "X and "Y directions
and also illustrating a suspension frane for

W@ ompesEss vel y engagi ng and securing one of theCHUS0AYEHS8158
units of the invention as the storage units are noved

aboutELhe st.,em and storage facility of the
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assqciated wth an overhead gui de track system
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Ghacks oehgbheal-nyenti gp and opg.Qfithe roller
assenblies that support the transfer units of the

invention; Fig. 24 is a bottomview of one of the

roll erigssemblkes ek the i nventi I, C rt the
tnansfé? units fron1§hg aﬁi%2Q¥r§gkgﬂéF$6$H§§8¥su%}%o%f
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BYal! Fi.g: 442 i ti gnents.of an .
Sverhead duide rrack Sparam eRErRe TR lhpdbinions
8fi vBewhsensfet vhéttransfer unit; Fig. 26 is a top

view show ng the transfer unit of Fig. 12 with a

trunnion; Fig. 2 7 is a side view of the transfer unit
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%ﬁtersecting section of the overhead tracks of the
invention and showing a side view of one of the roller
assemblies that support the transfer units of the

invention;

Fig. 23 is a partial top plan view of Fig. 22,
showing the intersecting secticn of the overhead tracks of
the invention and one of the roller assemblies that

support the transfer units of the invention;

Fig. 24 is a bottom view of one of the roller
assemblies of the invention which support the transfer

units from the guide tracks.

Fig. 25 is a top plan view of an alternative
embodiment of the transfer unit of Fig. 12 showing
portions of segments of an overhead guide track system

superpcsed over rubber drive wheels of the transfer unit:

Fig. 26 is a top view showing the transfer unit of



DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS The
present invention is directed to warehouse storage

wo amBlsesees and net hods for safely and effici eP€T/¥S2007/068158
maxi m sing storage space. The facilities of the

inventi.on are designed and configured to permt a
&gﬁfnhﬁmﬁﬂﬁ@eﬁ GFugpépﬁge units to be stored within a
gi ven war ehouse space and yet easily accessi bl e when
their contents are needed. The warehouse facilities
descr Fbé&d ﬁgréﬁnaa?édﬁeﬁé?HIP§ EOpl yrepefosegnit of Fig.
qrueghdr es, each having outer side walls and roof that

protect the storage units being stored from anbi ent
weat her conditions with the roof being cut away and
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the storage systens. Wth specific reference to Figs.
1-19, a first enbodi nent of warehouse storage facility
wi |l be described. In this enbodi nent, the warehouse
facility includes a | arge warehouse-like structure 20
CRAPILREI DEESRARTIANEPE pbEE | DREPARR BRIt ENBOBIUHEIE ed on
a solid foundation 22 that nay be elevated or built up
with respect to an adjacent roadway 23 so that stored
i temsTRanpbesensi fypveohated bhtdivecued caded:fetomse
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driveway or par ar ea pref
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?8?1§'8§élosed structures, each having outer side walls
and roof that protect the storage units being stored from
ambient weather conditions with the roof being cut away
and walls being removed to facilitate the description of

the storage systems.

With specific reference to Figs. 1-19, a first
embodiment of warehouse storage facility will be
described. 1In this embodiment, the warehouse facility
includes a large warehouse-like structure 20 that includes
an inner porticn 21 that is supported on a solid
foundation 22 that may be elevated or built up with
respect to an adjacent roadway 23 so that stored items can
be easily loaded onto or unloaded from trucks or other

vehicles. The roadway may be a driveway or parking area.

In a preferred embodiment, the warehouse structure 20

includes a number of spaced columns 24. The spaced



The colums 2 4 may have cross sections defined by one
or nore vertical guide flanges that are oriented at
w@emwsnzdshy right angles relative to one anot hePCBHUS100H068158
the storage units 28 are guidingly engageabl e
remntg Al t hough each col um na¥ have the sane
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bebrgghRapdkediang not accidentally damaged. Also in
the preferred enbodi ment, the warehouse structure 20

includes a plurality of hori zontal beams 26 t hat
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k I d on_each ot her
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QﬁgﬁégggSEde channel. This guidance feature will ensure
that the storage units 28 being handled zare not

accidentally damaged.

Also in the preferred embodiment, the warehouse
structure 20 includes a plurality of horizontal beams 26
that extend perpendicularly between the columns 24 and are
generally parallel to the solid foundaticon 22. The
horizontal beams 26 support the storage units 28 when they
are in storage positions. As shown in Figures 1-19, the
horizontal beams 26 support the storage units 28 some
spaced distance above the solid foundation 22 so as form
staging areas 27 where customers can park their vehicles.
These staging areas 27 are preferably adjacent to the

roadways 23.

Each storage unit 28 is generally an enclesed,

rectilinear, box-like container having a top, bottom, and
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doors may be provided in one or nore of the end or
side walls to allowitens to be added to or renoved

WO c@s0s4368 st orage unit 28. Further, the storageCUOB1087/068158
28 may be made from any durable material, such as

astig,, metal, wood osite naterlals or any
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there through so as to provide ventilation. e .
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% 19-28, with two such units being shown I n Figs.

§39EaBR1EarPi agBUFhBEHdeSha Bbayaganiehts 28 eay be

ﬁﬁ@@dfﬁgﬁtaﬁboﬂﬁrabﬂélMggérﬁaiecéﬁgﬂuéér pfigel . frane
42 that is supported at each of the fourt cor ner’s
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I th sl o
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44 that are provid in an over trac
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periphery o eac e ce 5" of idin such
gepahherlohat the transfer units 40 may be directly
and sel ectively aligned above the cells 25 so as to

pl ace a storage unit 2 8 into a cell 25 or elevate the

st or afec uptvr2gefunhta 2#ldr@5dedoackdear ing ddrangesated
é; 85§r£8£§EQrQHSPQPOE£{§% 40, as shown in detail in Figs.
19-28, with two such units being shown in Figs. 1-19.
Each carriage includes a body, which in the embodiment
shown, includes a rectangular steel frame 42 that is
supported at each of the four corners thereof by support
or pilot hanger shafts 43 that extend upwardly from the
frame and through open slots 44 that are provided in an
overhead track system 45. The track system is formed by a
plurality of hollow steel box beams 46 that are welded or
otherwise secured to steel girders or roofing “I” beams of
the structure 20 so that the open slots 44 are oriented
downwardly. The track system extends above the periphery
of each of the cells 25 of the grid in such a manner that
the transfer units 40 may be directly and selectively
aligned above the cells 25 so as to place a storage unit
28 into a cell 25 or elevate the storage unit 28 from a
cell 25. Load bearing flanges 47 are formed on opposite

sides of the slots on which track roller carriages 48 are



sides of the slots on which track roller carriages 48

arenovably supported. Each of the pilot hanger shafts
wadose3wentral |y secured to a separate roll er PEF/DSRQB068158

The box beans 46 that formthe track system 45 i ncl ude

both.l.ongi t udi nal | t endi L 46A and _
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carriages include both upper and | ower heavy duty

roller ball sets 49 and 50, respectively, that guide

the canei agesbwhibi 06t BRabOXobRAMEe 46r ek Ns §hesrd oper
set bearing the weight of the transfer units 40 and
ﬂﬁélgésrE@ghuﬂPPglégdlaP%éYnﬁﬁrgﬁﬂyegtﬁ%C?%wm%r46A and
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the track sections 46A/B are provided with gear racks
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The lower surfaces of each of the track sections
46A/B are provided with gear racks 54 with which drive
pinion gears 55A and 55B of drive assemblies carried by
the transfer units 40 are in meshed engagement. With
specific reference to Fig. 21, each transfer unit 40
includes eight drive pinion gears 355A/B, two on each side
of the frame 42 that are engaged with the gear racks 54.
Fig. 21 is a top plan view of the transfer unit 40 showing
four gear track sections 46 superimposed over the drive
pinion gears 55A/B with two of the sections being the
longitudinal track sections 46A and two being the
transverse sections 46B. Two drive motors 58 are mounted
to the transfer unit 40 having outputs connected through
power splitters 59 that drive first output drive shafts 60
that drive the pinion gears 55A through four gear boxes

2. Secondary drive output shafts 64 extend from the gear
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to the transfer unit 40 havi ng outputs connected
t hrough power splitters 59 that drive first output
waleiose3shafts 60 that drive the pinion gears 5SPEI/US2007/068158
t hrough four gear boxes 62. Secondary drive out put
nd fromthe,

h ft ear boxes_ 62 to the drive
pP%FSﬁ6ge5?s%E§BdrFﬁetB%Elﬁﬁnﬁ% IS P $5 t hel Wrhies prammeme
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s 58. The gear boxes 62 are
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i nions 55B are powered. In an alternative enb ment

ABGREH N2 gSusk, tl{"ﬁ%r tY s f e Unganulecamide 45 oA ded
MbtE ¢ phREeveHELYE M&@lsslc?@—”&&séﬁ@ é)lfontgcﬁet%ea{rarcqg stem

54 and_the drive pinion gears 55A/

pPanoview b dReve rRdsEREs Uik aﬁﬁ:ﬂﬂﬂ@ﬂ@ﬁfour gear
track sections 46 superinposed over the rubber drive
wheels 70 with two of the track sections being the

| ongi ¥%d¢%a@1¥$%¢<t%‘é%t¢wl4®marﬂhqwm ilpeifig .t RS, the

C re ttach
%%§£§%§f2$nfﬁe4$d€ber drlve ﬁﬁ%e S Z%ﬁ% d%lv eels

tbrstgad o Eontgolt ethds émcbmke?mﬁme ZJZ,M_'Lomn gears
ft d t 1€
one/of the, riﬁQLiQ%g%%?gﬁgﬁg Qmp% andeh & ansdeg unit 40

[ ongi tudi nal trac o
ﬁQMM'%ﬁﬁiﬂﬁi&ﬁktﬂﬁﬁﬁﬂqnﬁa4ﬁﬁampef£hpﬂamﬂ;am&r the
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i nth et Tot hernatirti wabl rredt OIJsacZQ.selcrtJIdMSS 46A and two being
the transverse sections 46B. Drive motors 72 are attached
to each of the rubber drive wheels 70. The drive motors
72 are controlled by a master encoder 72ML on one of the
drive motors 72 along one of the longitudinal track
sections 46A and another master enccder 72MT on one of the
drive motors 72 along cne of the transverse track section
46B. The master controllers 70ML and 70MT control slave
enceders 728 on the other drive motors 72. In this
manner, the drive motors 70 are controlled such that o
move the transfer unit 40 longitudinally along the track
system 46 from the front of the structure 20 to the back
thereof and wvice versa, the master encoder 72ML controls
the drive motors 72 along the longitudinal track sections
46A. Likewise, to move the transfer unit 40 transversely
along the track system 46 from one side of the structure

20 to the opposite side and vice versa, the master encoder



manner, the drive nbtors 70 are controll ed such that
to nove the transfer unit 40 longitudinally along the

w0 cask3syst em 46 fromthe front of the struct uPEr/BS200T068158
t he back thereof and vice versa, the naster encoder

con e drive notors 72 along the
%g%S Pﬁalﬁg %E8k8§é¥?|%ﬂgoﬁ%ﬁg Lﬁ%%%ﬁs%het?Fqﬁﬂﬂﬁﬁﬁ%
tmaﬁsfeécumbhs4@63tansversely al ong the track system
46 from one side of the structure 20 to the opposite
side and vice versa, the naster encoder72MI control s

the drihvetpmehorsr7dnatong theds re® 488K and lower
FEctlons bB The transfer unit 40 is designed to

PsECRRAIF oMBALENES sPBr EgR LMTERE 2! of %eaqwmmsdh

taiaccenpl h6DsthinStokWosNOisd DL Sy 6l afife MOUHLEL f Qunit
the transfer unit 40. The outputs fromthese notors

dfe cgﬁﬁeEFEﬁuFﬁrEE@% Poves BPIIEY erke 6B Pt Livfough
pbndkng?@wﬂ’ér%@%@'ﬁ&ﬁ&ﬁ%ﬁﬂﬁ%'dikd?ﬁ@ 680, caples

depend fromthe druns 66 to | ower ends that are fixe
68, acF PRPHY #RalBd902¢ hateRenittions e adrnpredferto lower

bgam tabesta §§J<@&tweé y1 4 Bcked %@&%n@%ﬁ %&%lons

upper portion of one of the storage units
8or AeFPTBRR]T gpean sotihe 1 f44 krr ety dodied @mzae;cement

&Qﬂﬁr Qnaﬁpﬂﬁ@geﬁéﬁ’tﬂ?nr S&Pr@rg@ "gheZSSt&ya L{m?# % Qfi o

the notors 67, the ame 90 w engage
GppePT pePehne?y - of At h@ﬁ%tmﬁg@mrﬁnam 9QifJIEerlQMﬂI(E|’ﬁ,
rner /. [
e TR ater i PP B Y M A S gt eve
Beterevaledtio @r@m%iQQcWﬁhhnﬁnH&ﬁ&ﬂqbqnnzﬂhanuggaz

unkt. .40, [ r.at Fi In.this
%%gl $§%y gﬁet?ga%s %%ééﬁﬁ{1?dgganq%ezﬁnve kﬁl%ﬁ&iﬁﬂgner
trakk %%cﬂ@n@umc@maiaimﬁwa)t% psieRe: i:oYed d:crrmm;atdme tSteoragarage

dhit 28 apove g deshd adh § Pge el A3Jdtdhe I &

urther Sstorage uni
p051tlon immediately adjacent the transfer unit 40, as

illustrated in ¥Fig. 1. In this position, the transfer
unit 40 can be moved along the track sections 46A and 46B
S0 as Lo move the storage unit 28 above a desired storage
cell 25 in the grid. Further, the storage unit 28 can be
rotated via a trunnion 80, as shown in Figs. 26-28. After
the storage unit 28 1is located above the desired cell 285,
the storage unit 28 is lowered until it rests on the floor
of the structure 20, on horizontal beams 26, or is seated

on an underlying storage unit 28.

In the operation of the warehouse storage system of
the first embodiment of the invention, a storage unit 28
is seated in a work area so that a customer may load items
into or unload items from the storage unit 28.
Preferably, the work area is located within the structure

20. Further, the work area is a plurality of an air-
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rotated via a trunnion 80, as shown in Figs. 26-28.
After the storage unit 28 is | ocated above the desired

W@ 200802568 t he storage unit 28 is | owered untilPCT/USET/668158
on the floor of the structure 20, on horizontal beans

26, or . is seated_on an underlying storage unit 28. In
FRECSpEPREFoNSBF L PREIWEP BRDUSR BiOF RRCByBIBIRTAL tFRn have

Bi pst vebodiBNt o0l ohliect NYRIG AN S SEQIAGG, HNidg 28
is seated in a work area so that a custoner nay | oad
PMLERENRRLBESY/ URPBAUCT K el romy thRe &t GiRRe amfa, Zich as

Brabevably, athe yorioarearts socaied Mihid the ciper
structure 20. Further, the work area 1s a plurality of

ZRbaFteofiant PBhed, thacteskd¥odns Tb atrithemctnbodiment,
EUSLQUBL £ADNAYE Bo PIA VA & AL {104 0ath 0T I D3 & e
€ Wor

storage unit 28. Alternatively, t area may be
4H+ opéRhafeadt sychuasomE TS viees e or dock area so
that a truck or other vehicle can enter the work area.
I n anot her enbodi nent, the work area can be in an area
ot her £HBATt HeCEtEomeLres 20nes ukdpdisigtom wulstagherd s

' cen: Afber. t ' 0 ' or.__ . .
b aaT e L AT LE SR BE e e NS i 78 1o
BpHEdgeo uRhe 2B2ysngmiesh t9 t hedstadihi srem@7 urGnces is

Lbg-sboraoendnilagfhh Sy seatefl 1, e S1A01 N9 A3 2 (1ns ¢
an overhead transter- unit maneuvers apbove e
$Porageuvmit 28 varnthd hetdidgs noniftr @i 0cbftiend ifting

BEFOSR dhaent e tiitadd 1ot R A dnas g Therre
sheragerame tui2B; 2. opre orhe prieftenapl fyraniet IB0a irenot e
LR L cTont  Tre s Pl T e URTIE 1 iy gLy
ditkect | yeheneatdnt hel byl of, tdeyitrsansf eraiwn ttd0.1ifting
£P£ﬁep§§jt£§ ’s&ggééﬁéH€¥¥3tlgtségigé%Igﬁg¥j§§2 %ntil they
are directly beneath the body of the transfer unit 40. 1In
this position, the storage unit 28 is moved to a
predetermined cell 25 within the inner portion 21 of the
building or structure 20. Thereafter, the operator lowers

the lifting frame 90 and the storage unit 28 into a stored

position.

When it becomes necessary to retrieve an item from a
storage unit 28 that is stored beneath a stack of storage
units, as shown in Fig. 1, one of the transfer units 40 is
moved over the appropriate cell 25. The lifting frame 90
is lowered until it automatically locks to an uppermost
storage unit 28, The uppermost unit is elevated directly
beneath the body of the transfer unit 40, after which the
transfer unit 40 is moved along the empty rows and columns
of the grid, as illustrated in Fig. 2. The storage unit

28 is then lowered into an empty cell, as shown in Fig. 3.
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predeterm ned cell 25 wthin the inner portion 21 of

the building or structure 20. Thereafter, the operator
wo owen39sehe [ifting frane 90 and the storage uPCT/UZB07/068158

into a stored position. Wen it becomes necessary to

retrieve an itemfroma storage unit 28 that is stored

penéath & stadk Efmgtlé*ruﬁ&euﬂﬁiltlsFhﬁsd%éﬁﬁdi AtErgge qunit

e iof ltifeelr #nsherhenNktsr4Gel scMPYedsO¥gh i ey Fi %. 4-

i at 1 25. The lifting frame 90 is | ower '
3@?[ Io%ﬁlltr?‘élg{t %E‘ﬁt ?iﬁl"%lf’lgcﬁ‘édt oCHAT ipPep hoske storagee unit

it t28. stheayppendesbsunit phs: el eyated, dhrect! Vit o
0, afte¥ ich

beneat h b of the transfer uni 1

il Wénéggr %gét aRg Fs“novEdrEReRg the enpryge owsianie

ealumes rotatbe ghihdchascbhhNsthabgdsineEl g 1 - o ing of
ora%e unit 28 is then lowered into an enpty c ,a

2 Gwi “PA2EEgUNEt | FR| Bapr beessai deebned ndbteamtdn. t he

deskradtstenggeruni k+38aks Lhftedsf de €

cell, as sho%?] in Fi Es.ag- %S.Em?irﬁgﬂl{}we re?ée%%lgn‘@%a a

SHA"F6REFi hgCBEetihenstbr agboeni @fzsbetthcerlstmegge LIndastly,

28el LYi [ byg t an .

Soe T ther oha%l RS T NT ST e R R el i aging

fRE2t £dnniBAT 801 oca habe theveperd Ny milt heer est o‘frc&gleloadmg
i face a desired direction. ternatively,

?Eehg%gﬁgggghnit 28 may be rotated via a turntable

| ocated on the floor of the work area. Lastly, the

Gesi/ 89 PLECESSIDLLARRAS e LRI gl gt
PBaﬁhﬁgw@)’fefm@mmﬁmucmr@r%@/imquéﬁesis’j?trjﬁiiatdutrﬂgﬁgomnt:{/rage
COE L BEn L Pl TSP S A
PRPadia¢ter nElte vinmabag meinty Aheod ey montdiery 20 efay be
53@n?“iiﬂ£ﬂ£ f%%é%“%ﬁﬁ%y warehouse with the structure of
the storage units 128 permitting the vertical stacking
arrangement shown in the drawings. In this respect, each
storage unit 28 includes upper and lower rectangular frame
components that are connected by corner vertical struts.
The frames are formed of heavy steel tubing or the like
that will permit the units to be stable when stacked one
on another. To provide for further stability, the upper
and lower corners of the storage units 28 are provided
with mating male and female couplings such that the

storage units 28 cannot shift relative to another.

The system of the present invention can be operated
by an operator or operators at the facility, either
manually or through the use of computers. Alternatively,
the system can be controlled automatically. By way of
example, a customer, when contracting for storage, may be

given a perscnal code or a bar coded card that may be
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open, like a large enpty warehouse with the structure
of the storage units 128 permtting the vertical
W@ @sk3ases ar r angenment shown in the draw ngs. |PCT/OEX07/068158
respect, each storage unit 28 includes upper and | ower
l.Lar frame conponents that_are connected by

e%tﬁ%%%\ljé% Ccdl CEfFaPs. tTRBIPRANBSZGP@ Fbrmecrete habivie

Sheelaﬁgbbégtokhbhérbhk@hébéttMélét@?&@%tuﬁf€su@8t%réo
bl e when stacked one on anot her rovi de

feg?tvﬁ FAsEEBM Fh§, StRELUBpRFANd’ | owkire c‘é@lh‘é?%l ofe¥mhinal

&bobagﬁe@ﬂbﬂst88aaE@m§ﬁ9¥kd§ s Wik he R 109 TR £ and. number
%\e couplings such that the storage unlts 28 cann

r éF&?F\?eOFobéﬁoFﬁ@? The %@/%t‘ém%fof h‘éemés@cmlon,
tﬁée&bm ateanshenapsr ahedobyr 20 OpSh ator l@{el@lﬁgééng a

at the facilit ei ther manual [y or throug
CORPEEEr §124 P%r RAPFoefyunt helByavakd dake b’@o cwre ot ethe

aukgmayi gakhyo7ByYnuaYoRL r eX0DL €0 &, LUK ATBS g WhER fhor the

confracting for storage, may be given a personal
EHSEOB&F é5ddaneat@dhay myuzbb@m:ermcthmtstcarmtmmt 28

Rﬁrﬁhea{voPkaﬁﬁgaattﬁ‘é‘ RSEessi bl e sﬁhﬁse t the
va

area where t esforage units are el fromthe
dvhgrAGlarehy 27ct Thatednte ofates mhmlsucsracgmnﬂmmdza cfrom

8hEOBPHY ShgSYSLEM 4 hat yed %1@1%& NG ULTheEr, O btehl bu, Lhe
access or %ar code. At the time of verificati on, the
eorpater snghatfe- on’éh%)fttariesifelansﬁe:r|4ﬂg:nes:e¢07d*ﬁa\atrtg:age
Si abl e, t 0o .nov
FRLLEpk LA Bl 0L R S DRSS,
IAW%?S Ehea cplst‘@mrmmeimﬂéa)m ngelaﬂr aﬁﬂlmatm:ng dthe
t he .hoi sts ar

h .
ﬁfg‘%uen £1§§ Ign |t§}§ y agreaatthee TS e <8 into

‘Sh@rl@g@d@mﬂermﬂt&zd r@tmtc‘n;ee stagitmigbrarea 27 to a position
i medi ately below the transfer unit 40. The transfer
unit 40 receives storage

Similarly, when a customer wants to retrieve items

from a storage unit 28, by entering his or her code number
or by use of the bar cecded card, the controller
communicates with the computer. The computer communicates
with one or more of the transfer units 40, and the
transfer unit 40 moves to the appropriate cell 25.
Further, the transfer unit 40 may first move one or more
storage units 28 in order to obtain access to the desired
storage unit 28. After the desired storage unit 28 is
secured to the lifting frame 90, the storage unit 28 is
raised to beneath the transfer unit 40. Then, the
transfer unit 40 moves to a position above the staging

area 27 and lowers the storage unit 28.

such an automatic system can incorporate the use of
perscnal PIN numbers in combinaticn with the access codes

and/or bar coded cards to provide additional security.
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position information fromthe conputer and

automatically noves to a predeterm ned area or cell 25
wowRaRiosesthe storage facility and then | owers tPEI/US2007/068158

storage unit 2 8 into the predetern ned storage

qg;ith%n. %ini arly, when a_custoner wants to retrieve

i P8ﬁ1§dsF8F5§@ ORFt °B8Y BYOBAERFi AYL hFeCwFeRhertorage

code anideber ter thy usergfet NRibArpeRdeUsSAHrmife items to

gpntroller conmuni.cates with the conputer. The

SRS c8ﬁnﬁﬁFEé?¥§deFﬁmoﬁEo6?gﬁ0@§ ¥RV t e ¢ abfer

ﬁﬁkﬁ&g4@hea@95%5ﬁ EB@EﬁE@élyanmﬁQtﬂPY§3t$otﬂ@ individual
f:Fl)lpro iate cell 25 urther, the transfer unit 40 nay

PSCUFEFe one or nore storage units 28 in order to
obtain access to the desired storage unit 28. After
the desired storage unit 28 is secured to the lifting
frame 90, the storage unit 28 is raised to beneath the

transtercyai-t 40. aIB@HerthtéfﬁQﬂ@é é&%& ﬁf?el{@ve%é 0

a position above the staging area omers
é’ﬁé?&@ésen?FOQBgesaEﬁt@m saﬁt@mtme%@@t emt@mtlon also

kAeopALA eryse
Locatagtohaatys e Lol y0nal FUN BUBRLS L zp. s

édrasifocpEaondecandi mabnamcls@@@ratayad‘m m@raatcad
§M§¥1€'ﬂ‘f5]95t951‘1y59§9¥1‘nd8f £%%§e&&§ %é@énége 9 ) example,

access to the storage unit ermts
Bacht sEegaee ﬁ@@tlé%edn¢l@®¢st@ra@él@tfzequanmm t hus

l e
5h995£8$t§¥§t@%%?oggﬁeﬁﬁ%yw§§gﬁgﬁég ?% &E% %ernal%%e

|nd|V| custo Furt her, "1 n ano e
@ﬁbéﬁpﬂénWlthh@ama©ehou3@l@tfm%qn&mwﬁtmﬁadﬁrshe

en n.. ncl udes, means for tif
BESREt b - 8h30cd LG RO S L S 00 e
iﬁ@n’guélgatadnotﬁfgaqnm?ydlr@ntthé I]gmmitoimrsycsﬂ et $torage

Bﬂﬁt09gei§y§ﬁgn%aggﬁo§§§nf6?’ The readers then transfer
this information to the computers for analysis and

storage.

The foregoing description of the present invention
has been presented to illustrate the principles of the
invention and not to limit the invention to the particular
embodiments illustrated. It is intended that the scope of
the invention be defined by all of the embodiments
encompassed within the following claims and their

equivalents.
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each storage unit 28 includes a radio frequency
identification tag, and the warehouse structure 20 is
weusppses Wit h various radi o frequency reader SPCT/US2007/068158
Accordingly, the readers are able to obtain data from
e l.dentification tags regarding the position of each
@gbpéﬁénﬁnit 28 in the warehouse 20. The readers then
transfer this information to the conputers for
anal ysis and storage . The foregoi ng description of
the present invention has been presented to illustrate

the pni.nghpbesrabatih@a-aMentt08:apdqP0Lvi0ehi fit the
invention_to the particul ar enbodinents illustrated.
F@l?§tﬂﬁFéﬁd§éeVﬁan9h§t§€6ﬁ@ Bhrithe $HUBHEY oRhdestorage

deficredibyial b QEpkaéeeﬁﬁgglﬂﬁﬁt§n§nEQ@P§§§§@%mﬁﬂ@!§Eorage
the follow ng clains and their equivalents . daim
fn%tﬁnf69@rﬁgadSRﬁFéﬁ%u§@65%bFaget@93$%®¢¢@ﬁ system

seheet kYaby aekerahbBgs SEQERGR: UDhE Bud SEOTd N8 1€ section
storage units within a storage facility and retrieving

the sterape Ghrtsterenntweissorndeat ak$# 5t yone heecond

%E@%@gﬁ_éﬁﬁﬁéghEOEBihskﬂgs? SLOEAGR, SIL UG Bead track
including a first section for storing the storage

GuPfsTanBcatdiraspadne sécopdceectidrpat hbehtt vatls that
@kkéhdSQQEheﬂ,sgmd°¥§£9€agn¢r@&éo§a8%§§giéﬁ%L%%f§5%$f
d e [ at extend W in

pairs of spaced and par al trac .
sardagpr straatusecodt Seatt omse ofowared stoimgeer unit

?EQHEE e, @ i&eééérgggdp@?@éfds§£ggﬁg§% &QLéag$%Qﬁ§¥gble

O Sal over (?ad track system so a € nova
transversely in an XY plane above said first ssction of

g 3°beEhatage AL el e 0t plong i deast e 21 A
dioeageon over said second section of said storage
structure, a plurality of storage units each defining a
frame for supporting items stored within the storage unit,
said at least one transfer unit including hoist means for
selectively engaging said storage units, each of said
frames being constructed to permit items to be loaded into
or from said storage units, and said storage units being
vertically stackable one above another, whereby said at
least one transfer unit can be maneuvered along said
overhead track system so as to lower one of said storage
units into said second section of said storage structure
to be loaded with items and elevate the storage unit from
said second section and thereafter convey the elevated
storage unit to said first section of said storage
structure wherein the storage unit is lowered into a
stored position and wherein said storage units can be
selectively maneuvered within said first section of said
storage strucutre to obtain access to saild storage units

and wherein retrieving items stored in said first section

15



structure, a plurality of storage units each defining
a frame for supporting itens stored within the storage
waieios/03%es d at | east one transfer unit includi PQI/O81081/068158
nmeans for selectively engaging said storage units,
e%ch of. said frames being constructed to permit itens
@lgoﬁagaagﬁtﬁtSPcFF6ﬁ1é%lﬂcg@%P%@%h%®|@% e kpeRsng a

stoeageduBkbgabel aglvefkbﬁaél Y §tagkabl e- phe ahove
anot her, whereby said | east one transfer unit can

bESKRERELGES éang%ﬁ@%sh@ BYePREad *raRddsystdm Somssald
tf@_rge\A@éc@m@noBfsawdsg%é@&e ugh £ Sc it @@' éjaﬁ&“&%kﬂond
W

section of said storage structure to be | oaded
PEEMECANnA eFaydt LPRAUS BF Bget wht t 374 oPezs T seckind

segki-9Rgapdet B@E@é‘%é&rs%_@é@é{ Mﬂft el gyvated $1Ora964

unit to said first section of sald storage structure
WREFEPR BHENsEBRAgETBATt STRT¢dwer ethe nttoc et oreik can be
paskLiep . and wherein said storage units can be

sel ectively maneuvered within said first section of

said storage strucutre to obtain access to said

storage YpLigeand, %?éﬁquer§%£££%é”9¥ (gws §fé§§§h'f

sai-d first section sai d stor
ab@éﬁvpnu shed byorhevastingciusel @@I*é@lelstmcalgﬂia,mla from

81 ﬁ£9i§9y98§'5 geeang ! gaféﬁié.rs Qnveyi #Lfd%% hei

ect ed” st orage uni rom sal section
erﬁa@élstpﬂcpan@w@l@:alUos@cgmrm\lrwciuloﬁam csfaltche storage

st t eguent !yl owering.the,
ZLPLEPES PSS 00 SHPS SRPRl L B st
tfhath:@bnstst@gedcehm heend t o gy es anvirtd e thieorund H akeicd

org@g ngrQ§€Q war ehouse storage systemof claim1l
mﬁere h Sard orage structure further includes a

plurality of spaced columns, said spaced col unms bei ng
gencyal |, RERERdLSHLAL. L0 A 8Ty d SEacs o e
whereln said spaced columns include guide means for
gulding said storage units as the storage units are raised

and lowered relative to the ground surface.

4. The overhead warehouse storage system of claim 3
wherein said guide means includes flanges for engaging
said storage units, said flanges forming channels within

said spaced columns.

5. The overhead warehouse storage system of claim 1

. wherein said storage structure further includes at ieast
one horizontal support spaced a distance from a ground
surface cf the storage facility, said at least one
horizontal beam supports said storage units when said

storage units are stored in sald vertical cells.

6. The overhead warehouse storage system of claim 5
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facility, and said colums defining said plurality of
vertical storage cells and said second section of said
wGer@Bagssest ructure. 3 . The overhead war ehousePGI/USBQGE068158
system of claim 2 wherein said spaced col ums incl ude
%uide means for guiding said storage units as the
Ho6FREE GATPELALRIr &i §BATANE 2o0kr ERCF B Atheeo Gate

goeundnsHif 8G8podt - adhe QgL bead- yas ehouse St o898 i on of

system of claim 3 wherein said guide neans | ncl udes

fRaAg8soraPceAgEYrRYrSai d storage units, said flanges
form ng channels within said spaced colums. 5 . The
over head war ehouse storage systemof claim1l wherein
dai dTEEoPHGEhSREUCR UPROR SR t WP ridre| Riteteratol exlstitonle

' t p A, di n .
Ot aoe P hEPeh g ALET LN T (T A <o sata
ReFPEEnsart beanrSuppodt sterkae storageinmi ts when sai d
storage units are stored in said vertical cells. 6 .
The overhead warehouse storage system of claim
8f ur Therovenpersi ngrahstagi sipmaea 4 woatred bellairsal d

' tal:su d ' ng_ it al econd section
AReLeRd’ Si0aiont JR0R0 PNl SISt ges
sppeagendyseear ohenbarm dofinedthet Inonmpritsi cwl of stoagi ng

c d ' sal d second section qof said .
B g B S e R, R R e g e
systegeofinctai mal whevernicaly fymmxeaf @achiaih sgidther.
storage units includes upper and | ower nenbers
connected by vertical frane nenbers and between which

Pt enfhenyvé oaded sackhdbhad sadrhad onagennit Sl e

%ﬁé}ifﬁll 5 t ckqg oge u oqxénoth r:t9 . The,%yenhead
War efouse™ ST or age” syst Bt of ol 3t gtorage units 1s
generally open at at least one end thereof to thereby

permit items to be loaded into or from said storage units.

10. The overhead warehouse storage system of claim 8
wherein at least one of said storage units is
substantially enclosed by wall portions to thereby protect

items in storage from damage.

11. The overhead warehouse storage system of claim 1
wherein said hoist means of said at least one transfer
unit includes a lifting frame for engaging one of said
storage units, and cables for raising and lowering said

lifting frame relative to said at least one transfer unit.

12. The overhead warehouse storage system of claim 11
wherein said at least one transfer unit includes rotating
means for rotaticnally supporting said hoist means

Lherefrom.
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wherein said frame of each of said storage units is
generally open at at | east one end thereof to thereby

W@erosi039568 ens to be | oaded into or from said SPOY/EH§®07/068158
units. 10. The over head war ehouse storage system of

Iarnr wherein at | east one of said storage units |s
dabst BRE; QVEYNERE| BEEB BYSRaf FOpReEi BNstED ¢herbbim 1

phetech eb@aspuar§g959g§ff5@&&Q@@H@§1téllnér@a@yeé{ﬁ%%he
war.ehouse storage systemof claim1l wherein said holst

NBdhs 6f SéﬁéeaﬁnFeéére%néorraﬁgr@moﬁ%r%nqn%r@@%soﬁ

Wi; FrRgnkr ame<Eor engagi ng one of said storage units,
and cables for raising and lowering said lifting frane

relative to said at | east one transfer unit. 12. The

ever head wakehedse,stonagse SYsL ! fu%étaérﬁnc;@ Mherein

said at | east one transfer unit I es rotating
fEaREeFoFOTBEr AP BAAFPY Tt 50bpbRY | MERRAI Eohodstomeansally

Ehse@%ﬁ%éﬁymsneysmfﬁg VRL e@g&%%ét&(d’b@& Sysd em of

claim1l wherein said 1ty o rage units
ﬂﬁéraéﬁélspéragéduﬁt@sa@$ driterentasivestd ggaid first

ggeegggdeklgg hters, 9f . differ £es'%§f? & #Eﬁ%$%”means

over d mare ouse st rage sy arm
étopprilshegedent ronl ¢ ngeapantof or det Dfﬁamg:aa |ytorage unit

shecLonbeathy AERALOLLLIG LG o1t age andl ofdhe cne

retrieval orage units re
Eé@ﬂséﬁroﬁnsaiUosappa@@rsatwbyu$eqrsamﬂ xmnuxeﬂérfxpm

nclu n ans for identifying a
ggggéa% %% Qagg %& ¥$§a ne%%%tfor activating said
at | east one transfer unit to appropriately store or

(8B AP PP 008, L, LSPILLT LS Shorame und 15
structure having a first section in which storage units in
which items are housed may be vertically stacked relative
to one another and a second section adjacent to the first
section in which items may be loaded to or from the
storage units and wherein the storage units are
selectively raised, lowered and maneuvered within the
storage structure using at least one transfer vehicle that
is movable along an overhead grid track system and which
includes a hoist assembly including means for engaging one
of the storage units, the method including the steps of:

A. Moving the at least one transfer unit along the
overhead grid track system so as to be within the second
section of the storage structure and thereafter lowering a
storage unit carried thereby into the second section;

B. Meving items into the lowered storage unit and
elevating the storage unit;

C. Elevating the storage unit so as to be more
closely spaced to the at least one transfer wvehicle:;

D. Maneuvering the at least one transfer vehicle
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structure having a first section in which storage
units in which itens are housed may be vertically

W@ r@skawes el ati ve to one anot her and a second BEDUSMNT7/068158
adjacent to the first section in which itens may be

| gaded to or fromthe storage units and wherein the
§38Flﬁg§h8ni3f’§r5?@dsglré€t Foafy $aPsM, SP oeriedl kmapbove 2

preauverndnwit Btprhhe storage stsueipse using,at, 4 east
one transfer vehicle that is novable al ong an overhead

§rPd2PRagkTEGEHERT and whi ch includes a hoist assenbly
i ncl udi ngofreansyf ohe €893k Qﬁftogefﬁfwg%%%ggﬁﬁﬂnﬂtéhe

the nmethod including the steps of: A “the at '
pesdeterBirpansteratni arad ored t eleovelteatheritbtagr kunit ;

system sR.88iL0iRE WELHE N, 1Hes second, section, of t P moving

storage structure andthereaf;er owering a stora .
GhPt 2EatPREH Pherebynshed Téeickerononectiomvdhead grid

Moy ERYs | L emm éﬁ&oa$g9el@M?Tﬁ%%&%%%fﬁ%ﬁéﬁ”é%éﬁ?ﬁﬁ area and

el evating the storage unit; evating orage
LANEr 5B athe ohbés horesehlobel o spapesk tidhe hetatadeastit;

t icle: e ' t st_ o
CransrorBlerat el Phte BhoadBPHELI N0 AN Hnd S0fnStter
BoVABYt bhbeatbovash cpm@d*etmﬁ&redvehmhgeala)‘rﬁﬁ titre t he

' ' e structure:  E . Loweri
PR P e e S P i stRirar hiHod e
storage arvachawder ehedsi ng the storage unit; F .

Retrigvi iie L thin the storage unit by novi t he
at | egétﬂ%%‘%}%ﬁn%\#éersg%ﬁ%? eu%%to%dlE%etkb%esferFeoékf{jgsr%%lon
of atke syt enyansit abowver¢ hendgrededermg necknst ofage tarea
gggjf,g&ééel%n the hoi st assenbly to engage the storage

uni evating the engaged storage unit and
thereafter noving the at |east one transfer vehicle

fg9ngTﬁggmethod of claim 15 further comprising an
additional step of positively guiding the storage unit as

the storage unit is raised and lowered.

17. The method of claim 15 further comprising an
additicnal step of moving the storage unit to staging area

sc that items may be lcaded to or from the storage unit.

18. The method of claim 15 further comprising additional
steps of electronically accessing an electronic control
device for controlling movement of the at least one
transfer vehicle and electronically requesting the
retrieval of a predetermined storage unit, whereupon the
receipt of a retrieval request, the at least one transfer
vehicle automatically retrieves the requested storage unit
and transfers the retrieved storage unit tec a requested

location.
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overhead grid track systemto the second section of
the storage structure; and H. Lowering the storage

W@ 2008/08956%9 t he second section of the storage sPCT/US20B068158
and removing itens fromthe storage unit. 16. The

met hod of claim 15 further conprising an additiona

st%ep dfSpEEIHIeIYf gditding St ReréheFagernaieing efditional
QRIS U 1tad1$1gf %'nsei@e%@%k/%‘i%fﬁganyfo TQ?aHPE?HQCQMy
claim 15 further conprising an additional st
FO\AG fvHE S tesclige fuitibe  86°s5e 46 ﬁgléﬁeansbhehatoraeﬁsunlts
Ty Behaaded brpkof LaLLAS %wegﬁmtm%gaﬁ% FREn the
met hod of claim 15 further conprisin ep
dﬂaﬂtééﬁﬂ@@'éﬁﬁmﬁ 3@@@§§Nn§hanlebéél©nnoé e@ﬂhratorage
devirce f qu@t@gk% pg,apvenent of the at |east one
transfer vehlc e ané Pectronlcally requesting the
retrieval of a predeterm ned storage unit, whereupon

the receipt of a retrieval request, the at |east one
transfer vehicle automatically retrieves the requested
storage unit and transfers the retrieved storage unit

to a requested | ocation.19. The nmethod of claim18
further conprising additional steps of placing an
identifying nmeans for electronically identifying each

of the storage units on the storage units and

provi ding renote readers for conmunicating with the

i dentifying means whereby the | ocation of each storage
unit is easily determ ned.
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