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WD 2008/ 039569 PCT/ US2007/ 068163 OVERHEAD VEHI CLE
STORAGE SYSTEM BACKGROUND OF THE I NVENTION 5 FI ELD OF

WA RESBSENTI ON Thi s application is directed toP@mUS2007/068163

over head storage system for autonotive vehicles

tor age uni t& reuERn TR ToRbclo SYERFM ce | ocked

in p03|t|on the storage units or racks are

nmani pul ated by one_or_nore overhead transfer units

?ﬁ%%g%%HNpl?F BHE o BB L Qhe vehicl es and maneuver

then1 into a storage area wherein the storage units or
ks are stacked in vertically oriented storage

| EéEFQ W't hotit LY AEN SO heed to use conventional cranes

and forklifts and in such a nmanner as to maxim ze
storage space by elimnating the need for interna
ai s| eBhiorapmhipat ben ngsafdrectedhi-el an AEAAREAG Storage

%gg£ 53 ggtgg%gf é*%%%ﬁé”é§)$§£}efﬁf%ﬁ%f¥$ﬂlq¥%I|4}e

y an Fesort- areas private cle
pamkmaglﬁpacevhHSlDEQom@ozﬁgenMﬂlﬁ$uﬁﬁ£ﬂmrﬂﬁi&h with the

DEGREFM. FherpuobleniecLner eaped i fiose, areas Wit

p oper ¥ ues ar Tremel y
aoesmamtpubatedfbpoonen@romaﬁer@Nﬁrmea@eqﬁﬂmafgr units

rages | t _an econon1ca|| bIe § Q

gﬁ?gcfaﬁrgbfg th%%ev%§?s & due eng eq%ﬁﬁ them
aneaSalstonageasedaS@héreﬁﬁ|thexmmﬁmﬁqenun1¥3rmﬁcma@ﬁs are
are forced to  con nuousl arch for in ace,
Fﬁ@ﬁL%an?nu%ercai#%go?ﬂ% SEﬁﬁF%ﬁr%égg ‘%5% Oy ‘the
sHEfli cbenkepackiragtisnal husaree di ettt feoht ¥ itwitard tin such
crowded streets and traffjc con estiqn. 3?.1.VM%.

y elimineting the

30087638588 PETIE52H0%7 0881 ace

need for internal aisles for manipulating and/or wvehicle

handling eguipment.

BRIEF DESCRIPTION OF THE RELATED ART

In many city and popular resort areas, private
vehicle parking space has become an ever increasing
problem. The problem is increased in those areas where
property values are extremely high such that construction
of conventional ramp-like parking garages is not an
economically viable prospect. A direct problem that
exists due to inadequate parking areas 1s increased
traffic congestion. As motorist are forced to
continuously search for parking space, they continue to
clog roadways and streets. Lack of sufficient parking is
thus a direct contributor to crowded streets and traffic

congestion.
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Many notorist do not have conveni ent sources of nmss
transit to go to their place of enploynent and nmany

W@ppPB03%sss do not provide for parking expensesPCT/HS201/§68163

areas where parking spaces are limted, the cost of
daily, 5 parking can be inful |y expensive for many
commUtTE T EA (Gomdlo TEHE FETIgoIRGT iR UaRy OF mass
BERASLt pad kKO- o itheatr Schtea ff efiplyizatt apar et |
condom ni um and honejfgyn rs caquot find adequate and
THELETBAC gt kg dn BY 0o FEGTIERT -wal k' &Y

4 ks fmﬁefSré rEsSiting Gtk S 08 ldnjiekd,t hewke dostl ot kbeily
or no safe areas to store persognal _ or conmercia

RRFEI & Fbro /s bl Mo Rt BN S 6 (HEF PRIV GRTBY SERe
foregoing, there is a need to provide 15 a parking
systemthat can provide for a maxim zed parkin%

densi By 3G G Vieh Bied BIeIHRT wHsk SI3R % ERiS¢Pes Parking

{acd udingn butpnots i ndrded 40 MHRHCY HRSior@aiSimaRthd home
small trucks can be safely parked for either shaort
PERFOUSCHE 14 el FHIURDR 61 \iddies Sitreg™t PRe kand -

£:8830Nabl Yo SCANOME 4 20 NALAS + MehR JsS taahwithet need from
to provide for vehicle parking that is not only
& etk ed- e vhi chitislactedsl Made ARERSy -HoFe RGupsrgonal

SRz orRfV-E LaYde 1ty MREK, £ e qa y oW @t s whereitine

vehi cl es may be automatically stored and retrieved
from st orage whenever necessary w thout attendant 25

assi stanee., Nany. peopl & also, Callad @t QUe o provide
hi gh-end rare venicles,” both of which need to be _
hoeeding i e viere cathayr Arislendicredpdved taea Py king
&&é%@r@%% Fandi t1ans, 30 damg) i%‘ff"%éh'i@ltesand

weat : ere’is a need to provide safe storage
measdiny mucmaehlolidsed Hat mamstycliss ,easitsy and small

e t (P vehi. gl : naot
SSEESSnhe L AR E At el Wl Ry ica s
townscrantbr edawrsd @r esse kY AND P008D3IGE6Eascnably economic

£§§é§52Q9%59§a%§%1fﬂrther need to provide for vehicle

parking that is not only secured but which is accessible
twenty-four hours a day, seven days a week, year round and
wherein vehicles may be automatically stored and retrieved
from storage whenever necessary without attendant

assistance.

Many people also collect antique or high-end rare
vehicles, both of which need to be housed in areas where
they are not exposed to harsh environmental conditions,
damaging sun light and weather. There 1s a need to
provide safe storage areas for such vehicles that cannot
be easily accessed by other people so that such vehicles

cannot be damaged or stolen.

As parking space in cities, towns and resort areas

2
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becones increasingly nore congested and expensive,
there is a need to provide an alternate to such

weanesesussonal  net hods of vehicl e parking and/RCT/E8901/068163

and long term storage which provides for maxim zing

t he storage/ parKki 5 capaci t f encl osed starage
BT o e e d e Pt (S S & o f " ST "Aid thoTs
£03] <kﬁ efded enchasedistor m&émﬂi ]tctjcemclmutcowv@ﬁztti@éual
make storage systens nore cosf, effective to. thereby.
FRGRAS (He 1o RASTSE T Te 1B Cmers. LoBGr (e
$ther £qd Swid 0 Fragatd Aol nsldihhid ivehicelee s3a=a@e pkd king
system that provides quick and easy stowage a

nd
GG BV OF GINGENT RT S5O IBIMVIRR R 251 B OTRd S FBgedficrease the
himent | on 4srah racd efhde e dwieat s shorage SestieMties

for autonotive vehicles that nmaxi m zes storage space
RNt FOLRO tHe TAKRE ofSqH%t maf S d96r Cosfafddective to

ek § t Saq ke OlErs MO fd & dld NG RAWIRM RN x20 The
systemincludes a plurality of overhead transfer units
FREENGE f tthprel Bva st difit ¢ fdcheentvaidicdg storage

yehi & esna TherSypidead, tdansiere i 3 SRR t:her vehiGleral

storage units throughout a |arge warehouse structure
@hdvelki@eksthe storage units in vertically oriented
storage 25 cells. Further, the vehicle storage units
all ow for quick and easy stowage and retrieval of
vehi cl es. Each vehicle storage unit includes rotating
hat connect an upper 30 part of the storage
unit to a lower frame. As such, the |[|ocks are
di sengaged to allow the upper part of the storage

uni t £,05 S@ré%‘f‘?&’ eﬂu\gér&’&%r{‘eié W JHAR S RAle Bhieaqg
vehi cle n-easily drive into or out of the storage
sinbtage Lé kewkrsef o1 haeud ookisl warnvdiel degaded: tanmd digeke a<o
?&4)19%% hggt)%c?e %ppﬁo@‘rgréhé)fuggleoétiq{t%gc%alimatistl%sb%r
ixed*to theée | ower
cranes, forklifts, or other vehicle handling eguipment.
The system includes a plurality of overhead transfer units
that 1ift or elevate storage units for containing
vehicles. The overhead transfer units move the vehicle
storage units throughout a large warehouse structure and
stack the storage units in vertically oriented storage

cells.

Further, the wvehicle storage units allow for quick
and easy stowage and retrieval of vehicles. Each wvehicle
storage unit includes rotating locks that connect an upper
part of the storage unit to a lower frame. As such, the
locks are disengaged to allow the upper part of the
storage unit to be removed from the lower frame so that a
vehicle can easily drive into or out of the storage unit.
Likewise, the locks can be engaged and lock to allow the

upper part of the storage unit to be fixed to the lower
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WD 2008/ 039569 PCT/ US2007/ 068163 franme so that the
overhead transfer unit can mani pulate the entire

wer@sagpseuni t. 5 BRI EF DESCRI PTI ON OF THE DRAVWIIEBSH00 068163

1 is a perspective view of an overhead vehicle
ar ki ng/ st orage faci |l acc

Bl gEoby T CBPERENE ROGREFOnIY FF ST ot AP AL"e

rrehicelre reeisrgrk@ediuihven onto a storage unit or rack
that will be elevated and thereafter conveyed into a
storage/ parking space wthin an encl osed area by an
overhead transfer unit; Fig. 2 is a side view of the

facility of Fig. 1 on a 1 ed scal e showi ng the
aﬂﬂﬂEﬂanﬁﬁﬁﬂEI gépﬁigﬁnggﬁpﬁﬁﬁg a storage unit or

rack and ready for being elevated for novenent into

the storage/parking facility; Fig. 3.is a view.siml

Lo FIRES -1 JsHowinGotrecs6 LeheFE Bé AY 8Fevated By thes
Shaci-al jzed eeerdhead ikif in asdoktanskewiuhi thef tehehings
I nvention; Fig. 4 is a side view on a reduced scale

ath gkl o PRSAE B ERTVETdS PBeitrg UESHBILENE] § 8?5&8 gd°cd

&dj Acen,an pvardeald 125t backasystemrwiitihlope bekrgted
carried by a first transfer wunit into the.storage

k& ik &f e BUHEY Beilfg Ot Paf$PEFREd P64 18P BHECS

a@rh'rjstaﬁ ULt BY: AR B el WhRedtealo tirha sewrenni30
Ig. I's a perspective view showi ng the one vehicle
being | owered onto a stack of storage units or racks

with pidie facll] tyand (e ot ek beldd tkuer taglhe on a
owner; Fig. 6 is a side view on a reduced scale of the,
B5dperd protly snerDItE gets:cle Weirsogreigseged within
fcér’éo%&Mr?lﬁ?]c@g_rfé]Q'anﬁ %S48 HaW Pk 12vhehicle
storage’ unit” showi ng a rotating lock in an engaged and
hocdeehpositd ome HFape parkiiewasiiiiitar to Fig. 7
showi ng a transfer

Fig. 3 is a view similar to Fig. 1 showing the
vehicle being elevated by the specialized overhead 1ift

and transfer unit of the invention;

Fig. 4 is a side view on & reduced scale showing two
vehicles being completely elevated adjacent an overhead

track system with one being carried by a first transfer

~unit into the storage area and a the other being

transferred out of the facility on its way to be returned

to the cwner;

Fig. 5 is a perspective view showing the one vehicle
being lowered onto a stack of storage units or racks with

the facility and the other being lower to the owner;

Fig. 6 is a side view on a reduced scale of the

perspective view of Fig. 57
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unit noving downwardly to engage the vehicle storage
unity; Fig. 9 is aviewsimlar to Fig. 8 show ng the

waosozsef er unit engagi ng the vehicl e storagePUniUs$2007/068163

Fig. 10 is a viewsimlar to Fig. 9 show ng the
transfer unit lifting the vehicle storage unit; 15
Fig. 11 is a side view of a vehicle storage unit
engageidy Wit hi @ o ransf eridunidt shewhigle sebatigeguhack

in an engaged and | ocked position; Fig.. 12 is .a view. .
SIS T 7 & A LT Shici g AnE 2GR0 R g TaKELR Lo
di sengaged position so that the transfer can |ift an

upper_franme and vertical struts fro | ower frane of
the vEH cl% it orifge UMlamy g ? e?%ﬁé’r@ﬁe& it\?&ns(%er

Y 8w v 008 Dfwrthe-dinanss eingatle whid sreofi dlke sicavrenti on
shown suspended fromintersecting sections of

yyEthead tracks along which the transfer units are
sel ectively novable in both "X'" and "Y" directions and
also illustrating a suspension frane for coagperatively

engagi hg- ahd-S et urliaty o 67T thfe FiSor &gt 6% he

B304, O¥ENT Ok ashd e &) ARgediidie e Eednakaqut the
system and storage facility of the invention; Fig. 14

is atop plan view of the transfer unit of Fig. 13

showi pg, pord i ons, of; geal; fAacks @sI0q ated il AR he35
over head gui de track system superposed over drive
pransher VD PODSIDBIEED FIHUS2FURTESL6R L 6f t he
transfer unit; Fig. 15 is a partial cross sectiona
view through an intersecting section of the overhead
trackBiof thel® & nvids i orearif sholHE e Fitdheadcewrgit

t ol | j it . .
SEASre B s SherRet IRy g PR et =
¢opaptdnand el ofedi gosdsion;

Fig. 12 is a view similar to Fig. 11 showing the
rotating lock in a disengaged position so that the
transfer can lift an upper frame and vertical struts from

a lower frame of the vehicle storage unit.

Fig. 13 is a perspective view of one of the transfer
units of the invention shown suspended from intersecting
sections of overhead tracks along which the transfer units
are selectively movable in both “X” and “Y” directions and
also illustrating a suspension frame for cooperatively
engaging and securing one of the storage units of the
invention as the storage units are moved about the system

and storage facility of the invention;

Fig. 14 is a top plan view of the transfer unit of
Fig. 13 showing portions of gear racks associated with an

overhead guide track system superposed over drive pinions
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10 show ng the intersecting section of the overhead

tracks of the invention and one of the roller
waz@emadisses t hat support the transfer units oPCT/H£2007/068163

invention; Fig. 17 is a bottomview of one of the

hﬁller 15 assenbli.es of the invention which support

thehs CuMYs fromthe guide tracks. Fig. 18 is

a top plan view of an alternative enbodinent of the

transfer unit. of Fig. .13 show ng 20.portions o

Segnenits b o GvatArdd lporas S, PEek Byeden ey BaF BT
ovelrJdhbielg drdare ovhed shef dvkehepansferkenitf; thEi g.
19 is a top view showi ng .the transfer unit Q Fi%.lls
W E T gl glovisy |/ g?l ViigWa odi @8y Péw EF FRETET
ddangferednidaof s rt e Hr@nsZkd Sind tkopfvichw
simlar to Fig. 19; and 30 Fig. 22 is a side view
INVeRt¥Hi ng a vehicle storage unit suspended from
the transfer unit of Fig. 19. 35 6 WD 2008/ 039569
PCT/ US2007/ 068163 DESCRI PTI ON OF THE PREFERRED
EVBODI NENTS THe pridsental mRsht16n iVs & Pdctdd 1 d~-

fRGiid i8S atke Ssdmthofsdarn safldl trandvefrhiceideriday ks of
storing vehicles that =allow maxi rum use to be nade of

her teterlkars af atEhtol rERIR/s: STTRE EEBIES &35
Lsod i entd of e desined omndLanficgurien to permit

mum nunber of vehicles to be stored within a
gi ven space and yet easily accessible 10 when needed

for use .T?ﬁ {chlgg{%d%idﬁ%ﬁéerﬁi RS Goller
genera ?y ul Ty enclosed structures having outer side
aveb $1s0 aels robf Chdatnrwtient Wiehile | BRI thg st ded F5dm

bLent yweather conditions with the roof "R' being cut

Fig. 18 is a top plan view cof an alternative
embodiment of the transfer unit of Fig. 13 showing
portions of segments of an overhead guide track system

superposed over rubber drive wheels of the transfer unit;

Fig. 19 is a top view showing the transfer unit of

Fig. 13 with a trunnion;

Fig. 20 is a side view of the transfer unit of Fig.
19;

Fig. 21 is a top view similar to Fig. 19; and

Fig. 22 is a side view i1llustrating a vehicle storage

unit suspended from the transfer unit of Fig. 19.
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away and walls being renoved to facilitate the
description 15 of the storage systens. Further,

W@LaoRossgo t he facilities described herein ar ePCT/US2007/068163

preferably structured to permit vehicles, such as
cars, trucks, and sport utility vehicles (SUVs), to

be el evated directly froma road when being noved to
strage mnd dreitig, dirEeERRED @weocedMantrs a road 20 for
use, the systemand facilities nay be used to el evate
vehicles fromtrailers or to |lower vehicles directly
ont o T e tor ratdheri ovehiscligsetoedt raveéhcti ities and
shi pnent. The size of ve cles ghat can_be_s

d
AL L IS etk B e M S e
FA N dhereionde thecusedef drheikered’ vebael adjheeen:n

is not limted to any specific t or, style

SR GO AT R G e PHE LySTens algs Laned
Hdesi gned Jo-PREMY ottt Galmastianageuabetrher vehiielles to
wi thout the need for, individual storage racks or

30
5 et onashivel s o2 gEYEalIRR A e a8 s P8 i pecessible

\&%}?rrﬁiéd/ed be,verdd caline Hacked ikel @tels%%lb@doﬂ%reln are
another. Wth specific reference to Fig

SRRl eLY parklh@nElasash & G iuLep \naMlnSe O(’:J‘E?Er PHEE.

&Qlf%'a?nc@%&i@% V\g rotlde fagiildits HaGhdes cgcbargen
war ehouse- 2008/ 039569 PCT/ US2007/ 068163

sl it uree Pohah o Hcl ndes vEE T Aher 156t iTSn  PEIPRaCY s

W%ﬁoéﬁ&%m%uéﬂﬂcg L QURAat 10N £22 jhhat Y HRe description

at ed p wmth respect to an adj acent
oHathays t Ttrege cHdiiEss mayF e e ot Peetiovdd Fofay 2 driities

g&]'f»il%{d ée%&r&h& q%&;@fb 15w Adont wrmlqn

ructure t havi ng two spaced
ventitas, omncumms zsars,haxrtfca@e @ach s@wtthert 194 tas wehicles

g%!\lfsnﬁga@o h ecel ve Egtlh&?l Jh]:CEQ%ély?’oflIgm & SIZR t@en being

e storage 10 units 28 of
hbrecd nvenstoreas dmeybeareg rdi set v dmwered cwdrced tpad

%Q% &s?eafj\/\@l)fe :I},rr]slterguérggnf JfleJ_agngSe rﬂ}} lbee%érde to elevate

vehicles from trailers or to lower vehicles directly onto

vehicles or other vehicles for travel or shipment.

The size of vehicles that can be stored using the
teachings of the present invention may vary. Therefore,
the use of the term “vehicle” herein i1s not limited to any
specific type or style of vehicle. Generally, however, as
the systems are designed to permit vertical storage of the
vehicles without the need for individual storage racks or
bins, vehicles of generally the same size will generally

be vertically stacked relative toc one another.

With specific reference to Figs. 1-6, a vehicle
parking/ storage facility will be described. In this

embodiment, the facility includes a large warehouse-like
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t hat vehicles being handl ed are not accidentally
damaged. Further, each of the colums 25 has a cross

WG 2wB8n369 def i ned by one or nore vertical gui deCT/Us29gE668163

that are 15 oriented at generally right angles

relatlve t qne anot sQ _as 1o defin
Qﬁ;%ﬁ% 'h%1 4%%%% Coriers Prt§83c9%|t98ﬁué e
s&tp;rcatgﬁed,lrtbrt S 2Bl vﬂam@uldatth@nvéilii ¢ches auag bet efedasied or
ui di n engageabl e with_the .qu cha nel s, s will
B toth e AR, & dn B0 HerE: SRARRRY 58 Wbty
athkﬁé es s« e\tailemfarquoqr ﬂl’l@\/\ﬂ_rleﬁ.t oward the
roadway. Simlarly, in an alternative enbodi nent, the
inner portion 21 of the structure 20 includes simlar
vlert lllrsralth@f@nu;rm:smzeﬁatt hdowa, € &S Faeed mraiebhne:-;aof the
plurality of open torage cells 32 in
PHHE IS ot %rﬁtc%@ef > RGSed G oo e 25

mehi o S St @gantids 28 JmtdeieSher e |o@>e$1t aekedcal
vertical relatjonship relative to agne ot

99 thotytPlea 1B C61 Uith 25 HaP Have e s & igle storage

Sectd g dnele ClQ{\#gHtS_Lcﬁf)@MﬂHeypraneerr%kﬂs&édh&\t%rrf' tr
shaped 30 cross sections so as to define four |3
ensure

to g eroashthvand Wiide RHIdaRTS 258 Lte

&%@r@éwcifé@merg; HHRS% S eGtd s %e,fdlraerﬂﬁauw damaged.
opposi ng gui de channels. Corner colums 25A w

prefleeabl sSaHave fighges @ers Andad SSRGS éreCEl&ﬁlaped
@é&ﬂ%&wr&{e S &9&0%@%&&9@%%6@1%%%7&%&1@%

shown 1n Figs. 1-12, each vehicle storage unit 28
¢zs;l¢re¢¢réda1asg%meltﬁplew ettty @ las dl@te aicn§rgpperther

apd, 'P&E&?Eﬁ@ré'ddldee%@}%laf (ddanee34 ant3%hers of

respectlv that’ are connected at their four corners
mecsla/brwl@acrl%t&mrsa% ufSétﬂJr?@d irsydH s the welhdicdgs are
WMEPLA o Q@a@g %%laéh lgasty e Rarallals,
Spaced the vehicles "are driven

amtmlhebe sdmcalgnebe@mutrs Qr&attrﬁmwmtatlﬂe hegEinafdsr, as
téﬁ?é&%s A té%%vated from or lowered toward the roadway.

Similarly, in an alternative embcdiment, the inner
portion 21 of the structure 20 includes similar vertical
columns 25 that are spaced te define a plurality of open
storage cells 32 in which a plurality of vehicles, each
housed within one of the vehicle storage units 28, may be
stored in stacked vertical relationship relative to cne
another. Although each column 25 may have the same cross
section, inner columns 25C will preferably have “+” shaped
cross sections so as to define four guide channels, while
end and side columns 25B will have generally T-shaped
cross sections defining two opposing guide channels.
Corner columns 25A will preferably have flanges defining a

single or L-shaped guide channel.
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enbodi nrent shown in Figs. 1-6, tw parallel spaced
tracks 10 are used. To ensure that the vehicles are

wezmsnedea thin the storage units 28, the trap&KBEUSB07/068163

can include neans for securing the vehicles, such as

ties, rods, rollers, bars,, or the like._ 15 In .
pr ef &b odi S'sﬂ6@ﬁ'iﬁaﬁ'gggk%§i§,sggg g€ unit 28
Ve G B0y age dpit & drseel Belrudesreohating Lippks and

39 for securing the vertical stru 39 tq.the | ower
koie IRerogdeh QﬂQQﬂ}%ro%%a§§scg§pPPge§5a key 39A

%y/ip@tiwmsw NG OREMrRE t39BatPLakeralibyr thenkey by

20 includes two opposing tabs, th [ .39B
TR s S WG ptosi NP6t FOFTY 80oPYi g {eRB0r aBar oD

Ja-engage ddheninotat ife lack 3%t the keyaddAli spaced
aligned with and inserted_ into the openin

| . 139B. _ Th
ey 988 15 Aher it ey S IAIES Phe CHABE oF ThE ey
39A- 00 hanger A NS uwH hHdhesehape d2s takrebe . openi Rge
39B, as shown in Figs.” 7-8. Likew se, t rel ease the
ered inRpY ctievsy, in e y 3 &S bP&Edd SdntPPCefhéracks

shapgs A . t he, kays39A QoI @IRORAS W1kh he skapeecef wihein
openi ng 393, and then the key 39A is renoved fromthe

olpre s g 398, Uraist S Hown e TG ksg 3fp caps taclady megps for

: Sar 30 r@ﬁftx}é}gié%é‘,s Sbn the Mard i Galasst rh 36 ,andrs,
e upper rane 34 can be rel eased from'the [ ower

é¢r apiec 3bLlgf. a  vehicle storage unit 28 so that a

vehicle can easily drive into or out of the storage

unit 28. 35 Al though nost of the vehicle storage units

28 arkn @ MGRV08FDITSBYRCTHUSTEOT GEBEEIS -sHoWE i #ach
%Qﬁ'ﬁ@‘é‘% 2 191?1&@ 34 alE SO ES rtcrl:adtti_‘?‘ltrgeilgcks 39

préetera made of steel or simlar netal, .
possébteritdathe heestiorages tunits IB trmythse lower frame 25.

B bR R R LT L o
opene ngsnaiey prpsitded 398t hePrefmtaislad sthor &gy FiA
?ﬁéi&dé@ Pﬁé”éépgé{né'ég%éf“%ﬁa the opening 39B includes
two opposing slots for receiving the tabs. To engage the
rotating lock 39, the key 39A is aligned with and inserted
into the opening 39B. The key 39A is then rotated so that
the shape of the key 39A no longer aligns with the shape
of the opening 39B, as shown in Figs. 7-8. Likewise, to
release the rotating lock 39, the key 38A is rotated until
the shape of the key 39A corresponds with the shape of the
opening 39B, and then the key 39A 1s removed from the
cpening 39B, as shown in Figs. 9-10. As a result of the
rotating locks 39, the vertical struts 36 and the upper
frame 34 can be released from the lower frame 35 of a
vehicle storage unit 28 so that a vehicle can easily drive

into or out of the storage unit 28.

Although most of the vehicle storage units 28 are

9
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through so as to prevent any devel opnent of nold or
m | dew. 10 The vehicle storage units 28 are reinforced

w@goosmzsessary, dependi ng upon the size and wel"@htlsmﬁ7/068163

vehicles that are to be stored therein. Al so,

ovidin addltlonal or adj table rac
e o B Wi 803523, sfehl TL 20 ot F e?%ﬁggs%%‘g B
pb_%f%&lamty Yc%d]a50$t ered1t her einilEurhbesl, the vehpckeible
storage units 28 ar, signed to be verti | |
SR i3 e igre vaneenar may B SuRSHAREL §EEY 1 daclengd on
drehirdd e o3, 0rage suRinks t28 aherdesi gnadwtoebe i20is
nanlpulated by overhead transfer units 40 s shovvgh

RIS Thidgs SWALCL At OPRNGRES s BER BRPYid5dber

ShOWsed Btfdrdgel unfackaunist t40pkngliudesrarbodyrhehech
in the enbodi nent shown, includes a rectan uh r stee
I FO a0l S TSTSH0r EBY AEVELERTBN Ao FokR OF
corper s thereof by 25 support or pilot hanger shafts
43 that extend upwardly fromthe franme and through
open slots 44 that are provided in an overhead track

SyStQﬁkA5mﬂﬁnﬁﬁl%@%ﬁa%%sh%ﬁt%52BSaE@rﬂEQnEMr@ed as
plurality of 30 hollow steel hox beans 46 that are
nledER b slapendise wpeeutdd ©d 28t 8B YPigBEsO6r vehicles

100f inNg "do' heans,Qfy therestr uchuke, Zstgrbk}aalht;e

open slots 44 are oriented downward é he track

i dms. ea avdsisdisdie e clgestpeéryiaf threstorage
d%f§§QH§e6%Hf§ﬂé¥%ﬁ2%ﬂﬂ}éﬂ§ﬁ:%1&%@”%& 35t Bat bl ve

transfer’ units 40 may be directly and selectlvely 10
MR 20DGI39569 PEHUISE007/th63 VEB L cdki ghedags Heifs 48 are

S dcb 'baecqreaf Vel S%%%k%dV%?bsl 8neShbage rUnkl
"oad

earing f anges 47 are fo on opposite
siaes of Hiws sllots, on which track roller carriages
48 are novably supported. Each of the pilot 5 hanger

shafts 43 is centrally secured to a separate roller
The vehicle storage units 28 are designed to be

manipulated by overhead transfer units 40, as shown in
detail in Figs. 13-17, with one such unit 40 being shown
in Fig. 1. Each unit 40 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 45 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 45 extends above the
periphery of the warehouse structure 20 in such a manner

that the transfer units 40 may be directly and selectively
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carriage 48. The box beans 46 that formthe track
system 45 include both |ongitudinally extending

WG 2wBH089569 46A and 10 transverse secti ons 46B PCEUSHNIE068163

oriented at generally right angles with respect to one

other. The roller _carrjages. incly ot h _upper__an
FOREhesty iy TOTTEr bat e Uy hnd o & reiitle
sespesd i welty, 28 hatLgul dedheng cdrarigeged Watrlel i otrre dboxa

beans. 46 with the |.ower. set 15 beari.nqg the wei,ght of
TRET L et E DT S T hED VAN &7l AL s
aﬁrﬁmigl ?ﬁ%@ﬁt&@lrﬁﬁvﬁtw eﬁlp{};hﬁ:ﬁﬁic}'l ; E‘Alcﬂ’lelrdfattih‘eﬁlgi,lot

the roller_carriages can i nclu a ower av
HRIET F1oh bal T BotCHY Forl AT T e carPrdges roller
i g4 hes box beams 46. Each carriage al so 20

i ncludes two pair of wheel sets 51 and 52, with the
wheel sets 51 engaging the flanges 47 of the

| ongitiuglimak bseed | ONSIHGA @ik tthe: wheelk setsged? 45
ging the flanges 47 . of the transverse sect i6%knsElnd

BB 095 5901 | (0T LSIHTEded SPETEH TG S ool

SEEh S PhBs e 46N B g€ prwHiad ad b geart JRckS fhaM:tin y
whi ch drive pinion gears 55A and 55B of drjve

BhghAR@se T ar He E BPeThe 1 i faR ifits 40 Sar@ e
&Eﬁf@aﬂg@@gﬁg@m -bAH h%ﬁggcarfd C dvefenenes it Goller

each transfer_unit i ncl udes eight drive

brhl ovegeat® SN E), tiRS R et i ddatoldike fibsme 42

thati 358 epgaged wid hd:hea8a 1@cksP4he Ridrerlddts a
top plan view of the transfer unit 40 showi ng four

PRaF 119 ke seetdohsole-uderaniicsediovdr dhendt itve
Do T 9§@5§ag‘5§%&1¥@ 4yt Afhd hersRatd Ong RRING HN 1 n.

ongi tudi nal track sections 46A and two being the
ANt 20082 D056 PCTY 1982 007 0I6BIEGR Caly anisverigelude a

FESL e A TR L1 26 ML PSSR, i e
powetasps i viensn Sohe Hetx drdams f49.st Bappuardiiage also
fgéiﬁéegotwo pair of wheel sets 51 and 52, with the wheel
sets 51 engaging the flanges 47 of the longitudinal
sections 46A and the wheel sets 52 engaging the flanges 47

of the transverse sections 46B.

The lower surfaces of each cof 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. 14, each transfer unit 40
includes eight drive pinion gears 55A/B, two on each side
of the frame 42 that are engaged with the gear racks 54.
Fig. 14 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 secticns being the

longitudinal track secticons 46A and two being the
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that drive the pinion gears 55A through four gear
boxes 5 62. Secondary drive output shafts 64 extend

WO e@A03956¢9 gear boxes 62 to the drive pinion gREK/ESHEIBI68163

In this manner, all the drive pinion gears 55A/B are

niformy driven at e me rate hy the t drive
FPEASLOLe Aol 500 SRS AR Baudly o ale, iweted
toi veeoutputfes omly possihiey itmted tdwemddiepithiraugh

ears 55A, or 55 t_.an ne tinme such _ that, t.o nove
PRACE - SRt ek ot 20 40 T orith + (i e Tty GH G e vt FaEts 60
syst eﬂrﬂﬁefﬂrs]mn Eb;fﬁnelmlej(ea){]s t96En stnaigh e AL tewar hoxes

e front ereof, on the driyve pinion gears 55A are

b e et St o Yo Sty RIS e Gear
35x8PVe2 t ransiver el ye from sl de=d0s F3ie. almng Hike ntamack,
s¥ften1 %6, only the drive ﬁ%ﬁhgns 558,%¥e owered. In
aht at Rer A5t VS & Bnbodi et S s i i i ph glriven at
thansies tatd 4P can heo provwdledudid gubbemdrgets boxes
m?eels 20 70 jnstead of the gear racks 54 and the
ari 3&S p?%l%olgle%$ SEEN Bl Mgt va LYY tich Plah RAssiible
06 thendranss i bl Gk rshoyd ng- foug ag:e%rnaﬁ @K time such
sections 46 superinposed over the _ rubber drive wheels
7oAt TR BO° oF1% Herankke sueth s 1¥giifgidipelly along the

tengkt sdinah 44 agkosectd ons- 1466 anth twa-Lelng 2% theard

transverse sections 463. Drive notors 72 are attached
toc ehEmbf ttreet bbb L irihe ditle® Pirgomieads veh are

ﬁ@xk@fefsd Al A% Ec1e Ot 4 0] | ek DY 1 r@%r%rf&pqgﬂga 462Nls an,

one of the drive notors 72 along one o

TRhYi LRI 7Ed T 15 Be kE BT i U6 iRl sdifdichdhamdsiek system
@@po@@h{@h\@ &P PN, of 5 e 5530 frd ﬁ:%mf@ﬁté%fs 72 al ong

one of the transverse track sectio 468.  The nuast er
controllers 70M. and 70MI control slave encoders 72S .

on t he, ofher; diive oot oén%ocﬁzim At 1 'o%hn MaNRar,. bR e
drive notors 70 are controlled such that to “nove 't he
transfer wmit 40 ¢tngie whiowalded alioiy nuldbean aokl v35 wheels

LELER AR LB S0 a0ls LIE S UG A0 LA goars
55A/B. Fig. 18 is a top plan view of the transfer unit 40
showing four gear track sections 46 superimposed cver the
rubber drive wheels 70 with two of the track sections
being the longitudinal track sections 46A and two being
the transverse sections 46B. Drive motors 72 are attached
tc each of the rubber drive wheels 7C. The drive motors
72 are controlled by a master encoder 72ML c¢n one of the
drive motors 72 along one of the longitudinal track
sections 46A and another master encoder 72MT on one of the
drive moters 72 along one of the transverse track section
46B. The master controllers 70ML and 70MT control slave
encoders 725 on the other drive motors 72. 1In this
manner, the drive motors 70 are controlled such that to
move the transfer unit 40 longitudinally along the track

system 46 from the front of the structure 20 to the back
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thereof and vice versa, the master encoder 72M
controls the drive notors 72 along the | ongitudina

W0 e@8M3ssert i ons 46A. Li kewi se, to nove the treeEi$2007/068163

unit 40 transversely along the track system 46 from

e side of the structur 5 20 to the oppo
her St vh e P R it st daor St e
i Vcﬂ?rjfmé afist I2s dl Dngl drie ﬂkreame;leedlwaackree&t Is@R% ions

. transfer units e de ned to _rai se and
foher Tt Aol S, ea&et 2 3815t A g ransversely

ame;mtttm td@ck @mmﬁ iah ﬂrhjrrs,orie\/\/@;:i,ld%d%rfelt@h%ms|t)tucture
$ntro||ab|e hoj st tors 64 are nobunted to the
%C ansf &S (RS 46 dtcse fEGHAr h& folGSS SF4 exreder

rmne@c;retdrcsm Ot powes mcﬁ:ﬂ:ir_*st t7er 216 ¢t @ RaitkSn@verse
%mng dr uns 66 Cabl es 69, as 15 shown in Fig. 13,
FIFothe! B uns 66 to | ower ends that are fixed
toa lifting frame 90 that functions as a spreader
beamto being in | ocked engagenent. with an upper

port i O of *Jref ot Whe Vel e stesri@geutict $a3ge Aad Hevwer

thd v d 1B Hhdes | oWey e tavaid anwhdatyi nao
vehicle 20 storage unit 28, by activation of the

HR YR B §hes £ ridffe lrgtﬁamnolerer%gfag?@néﬁ@&tlaﬂie Gsdet

Mf&@e@af Hhe then el ol 1t Aage W hnd8,s after rhe
whi ch, corner |ocks 92 are automatically tripped to

FHRIGES 1 FEOT IR [0 216 e AR (COTPE Cgeh L Ibh @ oweirt
<8 canehe ©f evated 10 & RPSIdIRN LardsmRdi a IMes 69, as

adj acent the transfer unit 40, "as |IIustrated Fig.

shoym ithiBlgposiii gleparse fnaansfer dmims 46 éan l@@er ends
raci 6 6 0

ve The Teh it and thedan e g or age it a5 as 2

siberader desAm deb dosing om lozoceldn eadeaietiecyl arlth an upper

Et‘? %eoér fxﬁerh 4&%1% 0,,12¢! ydes ?&s ghe
runni on ows e Séhiel storage unit 2
tofibeng oﬁlaareeci ¥o :tshaltov\tdr@d/emv«talrei stowedetrilgrieion vetamle

g@c?facfe q.?r? f % d'ﬂf“dt%ﬂfatlo%h o%pec%' f En%to%f er&nce:he frame
90 will engage about the upper periphery of the vehicle
storage unit 28, after which, corner locks 92 are
automatically tripped to engage the vehicle storage unit
28 such that the unit 28 can be elevated to a position
immediately adjacent the transfer unit 40, as illustrated
in Fig. 3. In this position, the transfer unit 40 can be
moved along the track sections 46A and 46B so as to move
the vehicle and the vehicle storage unit 28 above a

desired position.

In a particular embodiment, the transfer unit 40 also
includes a trunnicn 80 that allows the vehicle storage
unit 28 to be rotated so that the vehicle stowed therein
can face a desired direction. With specific reference to

Figs. 21-22, the trunnion is fixed to an upper frame S0A
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35 Figs. 21-22, the trunnion is fixed to an upper
frame 90A 13 WO 2008/ 039569 PCT/ US2007/ 068163 of the

WO edosioseged rane 90. The trunnion 80 includes a PiWG$2007/068163

point 81 that is surrounded by a circular track 82. A

%f U’E}lrl]é oy ??fa rﬁ% %gar?% ! %’\S’ eaI'ak1 eovgutr{ani%qle 8%0 Bln%fl utdgisk agzpivot

1fting ong e Circular-tra
goithall theat 5i3 oswerrdureadel I0B a atiatees aveltaticke Sta t e

PR ; S uent.| t t runnj_on al sa . .
1?ot at%aéﬁt Ee %%I%f%la;i%os oraaglé%uerﬁ t?} S gbgt io\}‘cg(%thg3 ts’tﬁgtlng
Tpper 30 ane B cfldrde the ansfeerl amittraddc @it isb thet the

hi ¢l r uni t, 28 i ositioned in a certain
e T M s e N0 (5 2o (e Tog cpge 90A.
$ocet @ekratbove Ehadestured o iadred ranctfsaced vahdcle

in direction,, the vehicle storage unit IS
Foredd BHE2 MHalv i s Rbietar e Sbhueturse
2fenofed surseatay ot dn tiederdhyiiolg Sstt@][r%@%h llh:cﬂliiﬁ'.- 285 ilsn
t he. operation of the .storage systemof t i rst
%%%%%f%%(i Ot €S t ld%,Ct&%hi &ngeaﬁgﬁeoé(@ &S 1lehe
operegeallits e SQ eetwenthe awelespaced peeh s 25 and

| ong the fraont, portion .23 of the storage buil ding or
%‘f% 't € fc?.rtaééf &[lefet%el%hit&%ee VERLEILS SheTeFEN VBl 28

B, lavemenhesd 20 treansd f umict FAQoFAREULBES s2BoVe 1@l 20
unit 28 with rotating | ocks 39

enpty vehicle storage

?ﬂpﬁ% d”hﬁHlF%E%E&Ylﬁ&%ﬁFF%ﬁgeCH@étthe transfer
unit 40 is positioned above the desired storage unit
28, the |ifting frame 90 of the transfer unit 40 is

| oner’8l 'dift PRIFE WER) Afe tdeosige aghi £Yssepgoinghe first

eigagieterithe SHOlAGa Wt 28 W 389L08r 2bpcks BRs thReopen
transfer unit 40 then noves along track system 45

Ukt 1SRARE 1% Ay Frakd oG wangreke derpilympehiEl élong the

St rutid 228 requed thanet 843 RS bironed above ¢,
the enpty cell 30. The transfer unit 40 then lowers

R 19 fiHfihg <30 Freamd tog sakdiet Reest 6edde 3Gni en28venhieRd
g et Qe Ah&ankehietlse -8ekage %ﬁb&y2§eh§cﬁgu§@orage

wi th a ground surface.
unit 28 with retating locks 39 in an engaged and locked

position. Once the transfer unit 40 is positioned above
the desired storage unit 28, the lifting frame 90 of the
transfer unit 40 is lowered onto the vehicle storage unit
28 and engages the storage unit 28 via corner locks 92.
The transfer unit 40 then moves along track system 45
until the lifting frame 90 and the empty vehicle storage
unit 28 secured thereto is positioned above the empty
cell 30. The transfer unit 40 then lowers the lifting
frame 90 and the storage unit 28 until the bottom of the

vehicle storage unit 28 is flush with a ground surface.

Once the wvehicle storage unit 28 is flush with the
ground in the open cell 30, the rotating locks 39 are

disengaged to release the vertical struts 36 from the
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Once the vehicle storage unit 28 is flush with the
ground in the open cell 30, the rotating |locks 39 are

wa@oddsssgaged to rel ease the vertical struts BBI/U82907/068163

the 14 WO 2008/ 039569 PCT/ US2007/068163 | ower frane

5 of th t it 28. The t, it 40 th .
3r8L Hnnghoof ol Sl L s e
thethemnel i ftanen3d5uebet heratehi 3 earsd oraage adli tstrand 36

he vehicle is bse nt dri n. into the storage
b g St bR e 1 e IR (S raly and

the $eRUr180: s nBahse e ¢ her vedi clrecd SHY opeydage unit
resting within the _storage unit 2%5 gﬁiqperator, ,
pF ef BT aBFFURFE h1a PEHDT 110 ot Tt Yew dei? Idiler® e 9
hefhgng franme 90 with the upper frame 34 and the
vertical struts 36 of the storage unit 28 attached
thereto until the vertical struts 36 rest on the

| ower wheanehd5vand-1de; KeysoROA wird e dptaitdmicy 11aeks
39 engage. the openings 39B, as shown in Figs. 7-8.
Therr@ekenis 39 ot PRAEAERN i i L IKed Pdsia i(Tote

and:1be gperat orichaksesnd he mehiel erand & GFage tHY tupper
28 until they are directly beneath the body of the

tramsf 8f amdtthae, vestisal} ustruted s gy Tomoq poit 28
hBESCROS! EhoRe b e Vel ke AN 100 Shohage MdeAB AT &ne

noved predeterm ned 20 | ocation within the inner

pover ohrzie of St #ed bthe dkgs of 9B F Utureetzg:ing locks 39
%Jg%g@ft;ﬁé Lpen vehi ci ¢ ands sirage; Mnk {28 7?{{: The locks

ed into stored position. The system of
pPeseat rohwendi bntean beckhpérmed-i@s Wnantivhargortor

- r r e cidl i.t-her al |
Pl et e P BloLi el anhid e lilitag TR o avs
syseem gahebeatnthol bedy avk onee i tednyfeByndy ©f, as

?;?HELEaté‘dVgﬁi ﬂ{;js ovgef, whep, contd gg%éiqgi ovd t‘&%“ixgérﬁcle
storage may be given a personal code or a bar code
gaddt36 thatragayubet el exed noNed atcomeddtmririgrhl
E%ggggogtw§9hin the inner portion 21 of the building or
structure 20. Thereafter the vehicle and stcrage unit 28

are lowered into stored positicn.

The system of the present invention can be operated
by an operatcr 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 vehicle owner when contracting for vehicle
storage may be given a personal code or a bar coded card
that may be entered into a control terminal placed at an
accessible site adjacent the area where the vehicles are
elevated from the roadway. The control terminal is
connected to a computer system that verifies the number of
the access or bar code. At the time cof verification, the

computer signals one of the transfer units having a
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accessi ble site adjacent the area where the vehicles
are elevated fromthe roadway. The control term nal

W0 2008083ect ed to a conmputer systemthat veri fPEBUSI9087/068163

nunmber of the access or bar code. At the tine of

verification, the 35 conputer signals on t he
(RGeS iFH 1 AR % S HP5 %8 5008/ 6’5@%2@85@ 88 move to
PET/RL2004 QEREOInLarest t$ezetefrayehueke sborage

unit available to nove to the pick up area an?_l1 | oner
540r ade thitehic th N Yeggdnay. CREMa oPenPEl ENEnférsase

die opam e efodhester age 1UAtingSeRSAELS shBdat @ehOthe
the lifting franme sense when the 5 vehicle is in

Frivigere posit ¢ OPRie RSSO ar e ThSubSeGhEntFy

automatd paly b addnmated 140 J-aiisa dde tvehbeke tasdvihecle
storage unit to a position imedi ately bel ow the
ardridterstanade THE § rehst e sdfilery deBipfdstedyr Jgdov the

Posid 40N (| Nfor matdon fpmdNe 6ol vaRdstorage
automatically 10 noves to a predeterm ned area or
retitign Hnfremsatorayd ramdiig pmpvd ethend ewergatpreally

NSULNE, s %{Jxaegfeﬂ@rﬁlﬁéﬁ ard¥ edetenn nednsterageorage

position. rther, 1n another alternative enbodi nent’,
Taet Liutgy il dilestlorge fhst embeicliehe tprégentinit to a

I%/l[e%lf%tgﬂﬁr?ééqsté éjqﬁ?;‘suiﬁ%?? for identifying each

\ e storage unit. I'dentification means may
include a radio frequency identification systemor a

bar code AySt e Fole RXAMDrn RAGR, KRG Rl or
: , t PO’ 28
unit lnéfugés ara loq??e&ﬁghcy 20?@ eﬁty I cati1on
ray clands tdm gvarshouse et riiet e 20t $nveqilpped Wit h
varj ous,_radio f e g 37 GG dj;ngl -
t.
LU PO TSR AR S RGO AR
$uemt idecat §iore tiags mega diay ifrd yesia iradicf fegcivency
storage. unit 28 in the ref]io re
%Cﬁ%rﬁ%%]rcaztslcf%issysl% Igbron%}g%ona olés%%eé%gos%&'erg% o%gap&ﬁe’
eancth ysdisi @ngl s tstoa@geiniWers iindlecire anewessarfyetpiency
{ggééf?gkékfgg"égéifgﬁgnthe warehouse structure 20 is
equipped with variocus radio frequency readers.
Accordingly, the readers are able to obtain data from the
identification tags regarding the position of each storage
unit 28 in the warehouse 20. The readers then transfer
this information to the computers for analysis and

storage.

When it become necessary to retrieve a vehicle from

beneath a stack of vehicle storage units 28, one of the

- transfer units 40 is moved over the appropriate location

and the lifting frame 90 is lowered until it automatically
locks to an uppermost vehicle storage unit 28. The
uppermost storage unit 28 is elevated directly beneath the
body of the transfer unit 40, after which the transfer

unit 40 is moved above an empty storage space within the
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beneath a stack of vehicle storage units 28, one of
the 30 transfer units 40 is noved over the

wappsopssat e | ocation and the lifting frane 90PEHUS2007/068163

| owered until it automatically |ocks to an uppernost

vehicle stora unit .28., Th upper npst ara ni,t
Enggng%vgﬁeg i?e%?qﬁg%%ﬁ%éFﬁﬁ? éﬂl%béégﬁﬁ %%g%'lowered
inaostee spite 40, Tlaf4 esradich ihedrtansfeet B85 iUnitthe40

i,S noved above an enpty stor spacewithin th 1

07 2008 Babesbe et IR ) o ana Y S td bt Mo st orace
yebicl eFﬁtomags thd tvedBid e tmdalngerrfeiot ngmyt hu@d rotated
space, This proce i's continue ntil the desire .
harehe rarBLe RS LS | I S idls (e s g ratn
aieactkgnt her, the vehicle storage unit 28 may be

rotated 5 via the trunnion 80 so that the vehicle
faces a certain direction. Once the desired vehicle

St or aggcdnNthe 28k Sréd f+aeh c 4 amdheystariage ariea,l ithed
transfer unit 40 noves along 10 the overhead trac

5yt ea5S LATPC t HECE 1 anst er P31 0 hind 4t &St fgem9

HALt o 28rRE 84 POSLLL 05Re: above (el opeft Galdns B0 afnitthero
front portion 23 of the structure 20. The transfer

anft tho EReRcPBWRRSt tHe 319 tRORL FiodiRd P AR Hiife open cell
SHobagendnkio KR8 %@f‘@:ioﬁ hes bot tana oft thawehind e The

storage 15 unit 28 is flush with the ground surface.

preeplereunyeht @1 ehed ok @i uini e 261 i 1Y UG t3P 3l the

groundei Ant hexgopep; tetle 30t tde dotatd neelocks S AR
di sengaged to release the vertical struts 36 fromthe

voRer 28 r afef B5sbf withetRe ey diniur 2822 as Ahewn e
l(:éﬂicié- stheatransfer,@0; unkf, 40 thep dhd te-digy uRPerhe

rame 34 and vertical struts 36 fromthe Tower frame
gpeof cehé Veéhi the seorlabed ukttksol?® tare dhrenatsd €°

g@meg%f€%Vggr£;8mt%rﬂ9r%%mtu?é‘%,lo@ér SHOWL 4% of
Q. : e foregoing description of the present
Lheeatpoacehasibeed, presemwd 1o Fid ust¥ at Efaheransfer

8££E°h8'€3e8f1£9€s the upper frame 34 and vertical struts
36 from the lower frame 35 of the vehicle storage unit so
that the vehicle can be removed from the storage unit 28,

as shown in Fig. 1Z.

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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invention and not to [imt the invention to the
particul ar enbodinents illustrated. It is intended

W bB/0s93¢9 scope of the invention be defined bRCEUS2001/068163

t he enbodi nents 30 enconpassed within the follow ng
ﬁ%ﬁgnﬁ and their equivalents. 17 WD 2008/ 039569
1385507/ 068163 Ve Claim 1. An overhead vehicle
storage systemfor selectively 5 elevating vehicles
froma roadway, storing the vehicles wthin a storage
facility and retrieving the vehicles fromthe storage
Tacidd toge e s terdga es psbemgeonysiteitngoa ssflecageely

structure including a first section for_storin t.
ST I L R h s o PR e ot Rd Gver et ReRthTes
Jioatway, sdvrever ead 1iraclansy skemiiendthydichg fehstles from
pairs of sqfﬁgg{and rall el tracks,that extend

Wit M 5P FAT st Dgedti®or FoF A4 3 YST6Tage s racldr &

Sk afe | Lasicane secordingaiar fafrsspaeediand fpar akbeling

tracks that extends over the . d t | t
TACrR T roherl UM ROUFEEE £ £5 680 "y EPRdad e

a6k SY HeB R RS d @ BRe KRy aRle ihcansNenseliysitnpanrs of
X-Y plane above said first section of

said_stor, .
S9UE 8 FRF B g AT ReadP o E R WX g ny se O Tirst
£hdecdd oy overs Sk SRC G 1RGO ef s3aildastobage second
structure, a plurality of vehicle stora%F units each

PO et h RS [Ahe HFdpert TG S 19t ShEnrehiPysE the

E&%%d;},i g NBaNS: S S Rle dRPHr ONE S ASFemotfitled to
I ncl udi' ng hoi st neans for selectively engaging said

vt e sriepdder at 155 (e IF O Ss &t Ty AIE$B& ng
?P&k?é&é@é@?ytﬂa pel ity 3 vehi i dd had qaded @rl@ ioh of

rom25 sai'd at |east one vehicle supporting neans
which dherafe saierve dnd stlorgyetudietst #Mowdr ég X or ¥

éﬁ%éh%lghréﬁgngbia’séﬁgdﬁ'Egé%idﬁﬁﬁﬁiséyajéﬁgﬂége
vehicle storage units being vertically stackabl'e one
sbovet anot herp Witdi s aifd vehristle storage units each

defining a frame supporting at least one vehicle
supporting means, said at least one transfer unit
including hoist means for selectively engaging said
vehicle steorage units, each of said frames being
constructed to permit a vehicle to be loaded onte or from
said at least one vehicle supporting means when one of
said vehicle storage units is lowered onto the roadway by
said hoist means, and said vehicle storage units being
vertically stackable one above another within said first
section of said storage structure, whereby said at least
one transfer unit can be maneuvered along said overhead
track system so as to lower cone of said vehicle storage
units onto the roadway to retrieve a vehicle from the
rocadway and elevate the retrieved vehicle from the roadway
and thereafter convey the elevated vehicle to said first

section of said sterage structure wherein the vehicle and
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section of said storage structure, whereby said at
| east 30 one transfer unit can be maneuvered al ong

WG 2008/0893¢9 head track system so as to | ower oneCDUSHAT/68163

vehicle storage units onto the roadway to retrieve a

ehi cl.e fromthe roadway _and el evat he._r i.eved

A T m THE Fo ddiay IgngoWﬁgﬁgaﬁpéP 8o§%é$gﬁhe

®)eivatad atehivtlerdion saiidl fiehdt-185 ssectigenuofitsacdn be
st.orage structure wherei.n. t.he vehicl.,e and 8 WO
SRS OT5560 TR USIT0y 0GR 183 S e LiEREcF e tigiagE S5id
st da iy &stawaned gl ebaasShoketesposit saddandhwhéeeshorage
said vehjcle storage units can bel sel cti&eLg .
Hereuae IR AT St TG EEEIST GF °45Md S sPBrbge
StIdIre ttaiin aceespitichsal byvehieehe istjoragelscted
units and wherein ret ievin%lvehicles.%tored i.S %aid £t
@hordfe StPrauMEts FBoRpSTES By Sditevit PR shereatter
selwciad; mMehisdie sior age iwid sHemga shared rpasiskiian
and thereafter conveying the seLecte% vehiclgestorage

A gt foTh i 9 5564 SEGAh 356 44Nd LeSGnd SECERIR of

Sah 181,00 308 LOsIdHRIUNG andiSUbsequentsl) ckewar vegicle
the selected vehicle storage unit into the roa%may ,
Vg&rrled

siRIAGhatnid VEH QI T HIFTREY théPefyidcad FENLE

fHomghe selectedh kel oS tofage 1 ditids. vEpiZleTR@orage
over head vehicle storage systemof claim1 wherein

wal'd- second section of said storage structure includes

at |east two spaced columm structures defining a

space therebetween of a size to permt one of said ,
ehithe cworerfd WHisle ¢ asnerysd Ehérdeicd a8 gerereln

a2, vehigle to,. 30 he doaded aitg- Qe fF0Mdhgvehial@les at

storage unit, and gui de neans extendi ng between said
adleasto t R sphoed €l USRS WS raRg SaiSkasts

%ﬁ@? bé%W%§§QQPQaQ§£{ qaate%ﬁh§.QEee%@ dQwerhead e
e

rack systemto thereby gui the vehicle storage
sndtags Wity et dde Stwrmgk Wnedrs taiksediang 2shicle to

%%D\Aféaecgecﬁ el atd ve, to he spacs hatwean sajd alid easly guide
means extending between said at least two spaced column
structures and said at least one second pair of tracks of
said overhead track system to thereby guide the vehicle
storage unit as the vehicle storage unit is raised and
lowered relative to the space between said at least two

spaced column structures.

3. The overhead vehicle storage system of claim 2 wherein
said guide means includes at least one set of four
vertical columns that extends between said at least two
spaced column structures and said at least one second pair
of tracks of said second section of said storage

structure.

4. The overhead vehicle storage system of claim 1 wherein
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spaced colum structures. 3. The overhead vehicle
storage systemof claim2 wherein said guide neans

WO poBBISe9 at | east one set of four 30 verti cal PEDUS2MNTE068163

that extends between said at |east two spaced col um

tryct d id at | east one second pair of
Padkelof SeaF doBRcoriRdcts bh Of SeAcFSidrhgerallel

stadesuLe. c3ht#leThec@VeEheaeh vehi £l & Storage Systems
of claim]l wherein 19 WD 2008/039569

%%%ft%%o@ / D889 63-0%2TY BT IEHSTe Gife aedohdpaiowf the
spagedyand parallel tracks is cantilevered outwardly
relative to said first section of said storage
structure so as to be above the roadway. 5 5. The

sverheadoverhehe $iwiane systam ofy &l med wWherein vorein
|d at | east one second pair of Spaced and paralle

%%la k3T i MEP tedPat?eent Raackal tammcacthtrarbantrallel
i call o Ly, i ther, .
genckal | ye1pes pendi sl & lyr piith &@Cﬁgﬁrﬁl%’e\%%%gﬁlﬁrmﬁy

over head vehi cl e storage systemo _
REFRLT i arpl df L etk bforsmianiatdinl e st orage units

includes upper and |ower nembers connected by

vertical frame nenbers and between which a vehicle

tray Bee seir e ampore s leni st catadee asts teme ofeltilelie 1 wherein

SIPOF LI NG deans-1such Etkﬂgf w4 vehigle s tu%rj%%e.f.ﬁlgiltu%es
may be vertically stacked one upon another: 7.
RS Thedt! Ve ensgiriay e gy stadmdioye vairiniGaihdreive 20

o ' ' t g i.4s includes at |east
one %t%ﬁ ﬁog i ocﬁi‘l %gicglg%usﬁeﬁgcalte fngéfs?)eoﬁga%fads g
sAsrd jatal ledstarmnarerbers & o upaiod tiowemeperbench8 thERe said

RAME veh] 1 stem.of cl.aim6 rein 25
sai d Qfgﬂ%ﬁ%¥ﬁ%§%§u%#%§§ﬁ vgﬁfgﬁgagégrgﬁgc fict §TfFs Upon
another,

7. The overhead vehicle storage system of claim 6 wherein
each of said vehicle storage units includes at least one
rotating lock for securing at least one of said vertical

frame members to said lower member.

8. The overhead vehicle storage system of claim 6 wherein
said frame of each of said vehicle storage units is
generally open at at least cne end thereof to thereby
permit a vehicle to be loaded to and from said at least

one vehicle supporting means.

9. The overhead vehicle storage system of claim 6 wherein
at least one of said vehicle storage units is
substantially enclosed by wall portions to thereby protsct

a vehicle in storage from damage.

10. The overhead vehicle storage system of claim 6
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generally open at at |east one end thereof to thereby
permt a vehicle to be |loaded to and fromsaid at

WO 2@8M3950ne vehi cl e supporting nmeans. 30 9. TheCT/US2007/068163

over head vehicle storage systemof claim®6 wherein at
%gast one of sajd vehicle storage units is

6SE4Rt FaFfly VEREF oS e ByC Rl 19 pordt Hns ¢ Biddreratbyleast

prot s@tace@ yehicheli prstps %fé@éﬁgﬁ@gﬁeaﬁé fl& d&iring
over vehicl e storage systemof claim6

2088 6@ 569 PETF US2BOT O%S‘l%@lclme?‘le?lfﬁ%%llﬁlvehl cle
supporting means includes at |east two spaced

Earallel tracks and securing nmeans for securing a
&hi cFees%%Jaewtﬁ%l%l%ﬁhwr@%twe@e@n l.mﬁ tCl@ml_ll

Wherever bsad N@Dé@lﬁe§ﬁ§n§QQx§M§t§%n¥g Yrans
e

wherein said hoist neans of sald at ast one trans er
bAtE ineludes a Hifeing frame J’f@r eraging ove of swidl

vehicle §£<9£§<9§ wnits, angd & for faalsslrg@g a@'&p Joyering

lowering said lifting frane re atlve to sa

daedt Fhnsiey fagnenrelatiive Tive wviet head aseti cire transfer
st ofage systemof claim1l wherein said at |east one
transfer unit includes rotating neans for

rotationally supporting said hoist neans 15 therefrom

The. oyé vehicle s si.em of. cl.ai.m
Mwmnfsm%ﬁ%@ &&é g&ﬁ ea%%ﬁ%eum%&
wlhelr@rdlaessavéhaitl Jeeesmrcagae tursntssfeof wlifftf emeriicsisz e daaring

TR L S SR S R, ™

orprisdmg control ling nmeans for autonatlcally

el ectronically controlling the storage and/or the 25
retrieval of vehicles relative to said first section

bi. sHis storagel stahuctler et caiod @qnmmﬁﬁldfn@l@&mn&
wl{r]ecéé@{e%c & | ecfura iccyn%%nsvefh%rdle s%rg)trlaf u 1?:SV?er]1.IcClludes
vehicle storage units of different sizes for accommodating

vehicles of different sizes.

14. The overhead vehicle storage system of claim 1
further comprising controlling means for automatically
electronically controlling the storage and/or the
retrieval of vehicles relative to said first section of
said storage structure, said controlling means including
electronic means for identifying a vehicle or a vehicle
storage unit and activating means for activating said at
least one transfer unit to appropriately store or retrieve
from storage an identified vehicle or vehicle storage

unit.

15. The overhead vehicle storage system of claim 1
wherein said first section of said storage structure has a

plurality of vertically oriented storage cells for storing
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storage unit and activating means for activating said
at |east one transfer unit to appropriately store or

WO 2108039369 30 from storage an identified vehi cl BCOUS2007/068163

vehicle storage wunit. 15. The overhead vehicle

torage, systemof claiml1l wherein said first section
%ﬁgéalahégi?aan§?9%0¥%%%shh% @ vestitakby i 15p@fed

veLkieahbyipsi eptegd-storage cells for storing 21 WO
2008/ 039569 PCT/ US2007/ 068163 sai d vehicle storage

units in a vertically stacked relationships to each
othera déthddNBSROF:EOInGHLA NG N Cl LS It v eg storage

rotected storage 5 structure having a flrstlsectlon
?FrHﬁFEHeV%ﬁV%m% %t%%%@% SER N i ¥ W vt icl les srarage
haused; Aayn ben vest{ €ald Va st agked. 4 %ﬁ;\} '%Vee ¢ Ort%]rb%n
i C vé%lc es ﬁhy

anot her and a second section from MRy
peaekedaretrtiom ey 9%t inetthan and repatwenndarkarhiemeifirom

' i | ectiv rai.sed,
hectoitla siapeuin G AR st Re,
B3F At Bt 21 e il t e sfedri alethi Gl adratunditss moneabl e

erhead, gry ich. .
B P B DY DA O A0 M DA A B e
Preraie theusiahie|esstoraye agstt one Heametfrad vehicle that

' i t X . ing.the at |eas ne
%$§ﬁ§§§$936?§”§ gﬁg‘?%%ﬂ%%%%ﬁﬁﬁgg%éﬁg F%E%ﬁ“gﬁ%%%ﬁ%&&h
Becledde avihdd st thearsedond. udsiest imernef fidhe ssigaldge one of

e r.oadway ,and hereafter..lo ing. a
b e S A R eyt 36 5% e BtBos
¢fadway; B. Moving a vehicle into the | owered vehicle

;L2 iy L Shevalio e vatlghe staiage L
wehiledad symirdageranki tsysteas stco ake to2benirie hahoseky second
SRS té%téﬁﬁzgtéfggg sl¥%éﬁa%%§% %v%egl%lggadway and
thereafter lowering a vehicle storage unit carried thereby
onto the roadway:

B. Moving a vehicle intc the lowered vehicle storage
unit and elevating the vehicle storage unit to engage and
support the vehicle;

C. Elevating the vehicle storage unit so as to be
more closely spaced to the at least one transfer vehicle;
D. Maneuvering the at least one transfer vehicle
along the overhead grid track system so as to be above a

predetermined storage area in the first section of the
storage structure;

E. Lowering the vehicle storage unit being stored
into the predetermined storage area and releasing the
vehicle storage unit;

F. Retrieving a vehicle within the vehicle storage
unit by moving the at least one transfer vehicle alcng the

overhead grid track system and above the predetermined
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D. Maneuvering the at |east one transfer vehicle al ong
the overhead grid track systemso as to be above a

Wpe@deswssai ned storage area in the first sectiRCI/u$200He8163

storage structure; 30 E. Lowering the vehicle storage
into the predeterm ned storage area

unit being stored _
Saﬁ%r?%‘? e%g‘?%ga?ﬁelo‘@%rﬁ%? -4t ot UGt JHANS KO RO ity
aehebl €l et otide nukhe; vehicle storage unit by noving
t he aé ldE st ope transfer vehicle along the 35

ad b1

over h PP ACK S R EHH Hh I Abgvee 15 15vasd etrdrtnianet
222 Y43 2008/ ASO569 AT/ LS200H 0GB + $IOTAJE, A188 AN ong

I [ the hojst neans to engage the vehicle
Eﬁ%ﬁél 4 T 976 9 BHedt | 93F e eh ddige ¢ arenice Ise Stioraged

th tstediehgd heraaitefe MoMiNg the at | east one transfer
vehicle along. 5 the overhead grid track systemto the

second SEMFonBfthheedtisilays timags wdt amgoHthe roadway
d:aiid Phd Nend/ OPLIC & STAIAR Wld- AN GLRe LAY o1 o

and noving the vehicle stored therein fromthe vehicle
StoFe Whtt- 10 17. The method of claim 16 further
conprising an additional step of positively guiding

the vehicle storage unit as it raised and | owered

tel atihre no-hak qloathielyn 165 f18 thfre arsthdd 1oy ehai m 16

it h 0 [,Si : It J l;:Step.of curing.a
R E Tt the o ars L eheas iR gafarae tBraoe
Whriveyd righ tiiel sashiadice lstsrrage nediat-itve  tbhéehki retdway .
section of the storage structure. 20 19. The net hod of
claim 16 further conprising additional steps of .
d ectieninsdiiod adtedsiing 1én felréberonioapeadst ngl andev:c ce

. LG oldi \, . of the at .least, one_ transfe
{/%Lll%q%ag’n ee eg{?r)g%gg%ﬁln% r‘aearl%l%fzilﬁgwﬁ%gm the' JeRiCle
storage unit before conveying the vehicle storage unit to

the first section of the storage structure.

19. The method of claim 16 further comprising additional
steps of electronically accessing an electronic control
device for controlling movement of the at least one
transfer vehicle and electrenically requesting the
retrieval of a predetermined vehicle or vehicle storage
unit, whereupon the receipt of a retrieval request, the at
least one transfer vehicle automatically retrieves the
requested vehicle storage unit and transfers the retrieved

vehicle storage unit to a requested location.

20. The method of claim 19 further comprising additional
steps of placing an identifying means for electronically
identifying each of the wvehicle storage units on the
vehicle storage units and providing remote readers for
communicating with the identifying means whereby the

location of each vehicle storage unit is easily
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retrieval of a predeterm ned vehicle or vehicle
storage 25 unit, whereupon the receipt of a retrieval

WO 2980394569 t he at | east one transfer vehicle PCT/US2007/068163
automatically retrieves the requested vehicle storage
anit and transfers the retrieved vehicle storage unit
BrarPegtest ed | ocation. 30 20. The method of claim 19
further conprising additional steps of placing an
identifying nmeans for electronically identifying each
of the vehicle storage units on the vehicle storage
units and providing renote readers for conmmunicating
with the identifying neans whereby the 35 | ocation of
each vehicle storage unit is easily 23 WO 2008/ 039569
PCT/ US2007/ 068163 determ ned. 24

24



