Over head vehicl e storage system CROSS- REFERENCE TO
RELATED APPLI CATI ONS This application clains priority
to U.S. provisional application No. 60/826,855, filed
on Sep. 25, 2006, entitled "Overhead Vehicle Storage
System ™ which is hereby incorporated by reference in
its entirety. BACKGROUND OF THE I NVENTION 1. Field of
the Invention This application is directed to an
stora stem for autonotive vehicles
O"e”\‘r’aﬁar"@ %F?ﬁ@r%%r"ﬁ%é@ are initially driven into storage
units after which, wth the vehicles | ocked in
position, the storage units or racks are mani pul at ed
nore overhead transfer units that can lift

by one or
CROSS'BgFEEF"éQFJPé*EWéDx‘i‘g?ﬁ'%T@Sand maneuver theminto a

storage area wherein the storage units or racks are
This applicatidrethirhdpricitytto O3l pryvicisnabaipbchtisih 86.8Q£326,851, filewbb Bepu25, 2006,

entitled R eMERA/hRIeUERade QPNERE WRARRIs heFeBPRSorpstEeli BY Kekdrbdce iR Entirety.
In such a manner as to maxi m ze storage space by

elimnating the need for internal aisles for
mani pul ati ng and/ or vehicle handling equi pnent. 2.

BACKGESUNG oPasakviNTicon of the Related Art In many city and
popul ar resort areas, private vehicle parking space

eco an ever increasin roblem The problemis

L. ka&gHF Q?@ Th those areas mhe?epproperty vaIEes are

extrenely high such that construction of conventiona
This appligatipnlii directed fd@nmyetaadayersge; sgsterp forantogetiyeoiehiclas wg)erein the vehicles
are initidliyeddiven iBfoRsqeetunitafetr WAk, withahd @ificlebRtkedXd EdsBion]Uke dt@rage units
or rackd Jﬂ@%@ﬁik}@&%d Q&a&l@orr‘%oﬂf &@?heh@tré d3fet 6A88REht k4B dr@levate the vehicles and
maneuver ﬂl%ant%)%r}tora%% aFﬂ% \Aﬁ\ere?n thgst%ﬁégr &E% Fagkscé {&écﬂ%ﬁoH%Mcally oriented
storage gl gLt thed Wbcomertiigl GAmes ﬁffdrfP%‘rfé%ﬂ"d a0 Fgoner asto
maximizetsteyage sgpgedy elireinetingitinnest far iterna wigleslfos mpaiaylatingigdd/or vehicle
handling eqfiprentcongesti on. Many notori st do not have

conveni ent sources of mass transit to go to their

2. Bnefrgegé‘r%t'g ofqﬂreog{e(pa\ég@m and many enpl oyers do not provide

I'ng expenses. In city areas where parking
spaces are limted, the cost of daily parking can be
In manygity ﬁqupqpylaéggﬁcghgrp%pqvgfe Vﬁﬂﬁ? PRIKIREBRAES Ras becomean 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 is 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.

Many motorist do not have convenient sources of mass transit to go to their place of employment and
many employers do not provide for parking expenses. In city areas where parking spaces are limited, the
cost of daily parking can be painfully expensive for many commuters.

In addition to the foregoing, in many areas, parking is at such a premium that apartment, condominium
and home owners can not find adequate and safe street parking. Even if a person can walk or take mass
transit to and from a job, there is little or no safe areas to store personal or commercial vehicles for days

or weeks at a time.

In view of the foregoing, there is a need to provide a parking system that can provide for a maximized
parking density for a given area of land wherein vehicles including but not limited to motorcycles, cars
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In addition to the foregoing, in many areas, parKking
is at such a prem umthat apartnent, condom nium and
honme owners can not find adequate and safe street
parking. Even if a person can wal k or take mass
transit to and froma job, there is little or no safe
areas to store personal or comercial vehicles for
days or weeks at atime. In view of the foregoing,

and smadnrucﬁsapan]be sal?eq It<e% fgr eotﬁer sﬁor‘?f)graordg(oﬂgne[ é %n{/s or a/teek%%{]a time at

reasonapfyeqonomiq r3eg T\Rﬁr@r'%] frttes H‘F%‘? t@§r‘?"ﬁj€If‘ﬂfd’FW8e Biﬂ""ﬁ tis "°t only
secured huprivhighlis eesessibledmetiyifews hoerap day, saven davap Weel; yrek soupdiandogherein
vehiclessadydde\aupatakietly ftoredand he@ievediBorh stpeage atlenedér retasmnpwitfomt attendant
assistard@yS or weeks at a tinme at reasonably econom c rates.

There is a further need to provide for vehicle parking

that is t onl d but |oh S ces
Many ot ik 14 P IR B & WEPERY rore I o RGBT o Dahoysst greas
where tawrv\n@reéwqﬁedﬂemaeh esv'rﬂaverﬂé' Caﬁﬁ'i!ﬁf'&tqa@a!%'r‘%/“@t“%htédd weather. There
is a need & groeyeed fef stapagestaas &g euchivelridesahatneges Basagilwdctdsed by other people

so that ich PEHitRR LM BheSdaRag& or MR, peopl e al so col | ect anti que
or hlgh end rare vehicles, both of which need to be

sed in areas are not exposed to

ar s
s e R R 5 SR PR ah hcpense
there isgageciieprovidg ap altgraaty toywehiconyenyipea) Methodnieferelielp paljas 2idéegshort
and long ®rm stocige whith pilogiges fharhaximming thelsragadiatiynsaemeitsddnddgsed storage
areas toth&1eby iRQE4k theSRMbBIASS s&FeiCand YAIdrEdd@AcloRD Bdtagh GicifasBmYELlso to make
storage Qy;ste%s(?lluﬁg cosé@ffe@ﬁyelﬁb %re‘iﬂa&%cé the gﬂoffdgg Sostdt8 WHcI@8hers. Further,

there is 8[)6(0 %need rreaasfsjﬁ a vegnFé stor%gersgs H%l |¥rov qm%P nr?ieeasy s%c%wag?and

ere s provi de BN alterna
rﬂ”amgﬁdﬁm@%hventlonal net hods of vehlcle par ki ng and/ or
short and I ong term storage whi ch provides for
maxi m zi ng the storage/ parking capacity of encl osed
storage areas to thereby increase the nunber of safer
summvsend preferred encl osed storage facilities but also to
make storage systens nore cost effective to thereby

The pregeﬁngge%tlgrhﬁ dﬁec%dqggn g@l‘ie%dgt%ra\ég sfe'ngfo §t1ve ’\:/H‘r\'lélgﬁﬁat maximizes

storageg ¢ \gﬁ#\ouﬁ%te u egf\}ntarggl a&fLﬁs [(crgrhea 83 eés gl:( 3 ghug%%%%hng equipment.
The svstﬁ@t'rfq'vé*eaa plgplity ehpverhead transfgumpts taidiftof eléeitﬂ STQTARFSHAYTF [y containing
vehiclesi Bheaiverbeaddthnsfer units oeed the aehicle eragreunity Htreughduda large warehouse
structur@ B dDITEk ithesstorgdel unltein vedbiadlly GRted Z@3gssdell. age space

wi t hout the use of internal ai sl es or cranes,
Further, tge \fehlcre s?drz]lggdlm‘t)s allow fo"eqlaic e elg?yns (lnvl/a%g re%rt%ng I’(])f Vehi-lc-,'e§ Eech vehicle

storage fpifiyep fotgnEJpcky HrtoBtest %{‘g‘{?pﬁ"rﬁat'tso s egss i £ lger rame. As
such, thg lehlisareedisengised toadlp dhechpperauastfod thegtrirags unib tasbet ramoxediiiop] the lower
frame s@ther ghickrbi &silyirioe Bioartoutofl the geragaurathokeswsesthe Wweksiehebe
engagecMd 15tk BFdflol/ iR oo ROGF WA sttadeuink €6 b @k tdth®lowWRPf-&fk so that the

overheaﬁtcrgﬂsz?gr%nﬁ%n |’§ampulate the entire storage unit.

BRIEF DESCRIPTION OF THE DRAWINGS

FiG. 1 is a perspective view of an overhead vehicle parking/storage facility in accordance with the
teachings of the present invention illustrating a vehicle being driven onto a storage unit or rack that will



Further, the vehicle storage units allow for quick and
easy stowage and retrieval of vehicles. Each vehicle
storage unit includes rotating | ocks that connect an
upper part of the storage unit to a |lower franme. As
such, the | ocks are disengaged to allow the upper part
of the storage unit to be renoved fromthe | ower frane
so that a vehicle can easily drive into or out of the

be elevr'attegl%r?c?t%ereﬁfter cortwre]:ée to a stor%ﬁg{paﬂ?ngtsHac%%tg% g%ggﬁ%lg ar%g g\ban

overhepd {angfef Bnithe | ower frane so that the overhead transfer
unit can nmanipulate the entire storage unit. BRI EF

FIG. 2 iESdeRlidM of@he BE ity bEFIQRAAaNERicEd £Bald shawing the vehudieing@ositioned

within ¥ t8MeOfinied? rQX Shdvaadl tektingleRvRBd o RIUSHON RESthE 8Gldgh folirking

i n accordance with the teachings of the present

invention illustrating a vehicle being driven onto a

storage unit or rack that will be el evated and

FIG. 3 is hhdeve sifnilanto EIgnkydpwingithe \ghigle beipg elg@tgsiyikhasgedyliardcoverhead lift and

transfemirtitof thecinveeti@i; osed area by an overhead transfer unit;
FIG 2 is a side view of the facility of FIG 1 on a

FIG. 4 i aeg%q}?& <§‘ncaarje§uc%ii1 QéQ'IeQQO\L ngtm)qu}ghl‘EIlesebJ?r% g&pﬁww e&évgﬂgﬁ gd jacent an

overneg (ks U SFEITRRT NS TR DT cgtéiﬁ hagge afea and a the
other bpigg frpnsfagred ppif the fadlity oR ftaipvsp Re redyne LWNENGshowi ng

the vehicle being elevated by the specialized overhead
FIG. 5 id d fdrspaiifle Uie@RBdvRAg thB bhe Whiclelb@ink MR R 0dtS a Jrdcfoof Aorbe uits or racks

with thgl‘agrﬁty\éh@We%eabélﬁ@lHﬁ@Qo%%admﬁrershow' ng two vehicles
eing conpletely el evated adj acent an overhead track

systemw th one being carried by a first transfer unit

FIG. 6§ 3rﬁ"i§ vieeonsa 16 ucg @ scale@athe RArsBet KR il AidiG-Bei ng
transferred out of the facility on its way to be

FIG. 7 i &didenieatbfa@eliitiestoraperit shbang b rdt&ting |qae nsipeagdgedand leked position;
showi ng the one vehicle being | owered onto a stack of

FIG. 8 i%ﬁe% s%gll‘?ar ltlcph& s7 sﬂg\ﬁirngg lﬁéns\@értunrt Fn%@ né Mrlv&ayc}fy t%rquatgg @ne%nigg storage

] ower
unity;

facility;.

FIG. 9 is a view similar to FIG. 8 showing the transfer unit engaging the vehicle storage unit.
FIG. 10 s a view similar to FIG. 9 showing the transfer unit lifting the vehicle storage unit;

FIG. 11 is a side view of a vehicle storage unit engaged with a transfer unit showing a rotating lock in an
engaged and locked position;

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 of the transfer unit;
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FIG 6 is a side viewon a reduced scale of the
perspective viewof FIG 5; FIG 7 is a side view of a
vehi cl e storage unit showing a rotating lock in an
engaged and | ocked position; FIG 8 is viewsimlar to
FIG 7 showing a transfer unit noving dowwardly to
engage the vehicle storage unity; FIG 9 is a view
simlar to FIG 8 showing the transfer unit engagi ng
the vehicle storage unit. FIG 10 is a viewsimlar to
FIG 9 showing the transfer unit lifting the vehjcle
FIG. 15 istapaggberesgsectionsl view fhroyed ag indereretiog qhianor the\puerneqddracks of the
inventigt and alyevingd ddeciryacfede of thivrallertassenbliesrthatsinpogttibairangfegunits of the
inventiér@t ati ng lock in an engaged and | ocked position; FIG
12 is aviewsimlar to FIG 11 showing the rotating

.51 2t g FERDEEE L PASl e L B ok AL 6Bl o

the invariig gndgne P e gelT P EnRIELELUPRART 16 URIRET Upks gl he rvention
perspective view of one of the transfer units of the

FIG. 17 isR\bettbmarwsdi ondof shspiardesdmblica of tha treeg@atwhit) sempottitionisansfer units

fromthgfguigyﬁgch@ad tracks along which the transfer units are
sel ectively novable in both "X'" and "V' directions and

also illustrati a suspension frame for c erativel :
F. 18 Gl R Sl “SEPUPPIG “BREN B e d g Th L OV bortons
of segmients ohtr @yarhaad guirte texckvalgl supRreesedpver bbedirpyhtels gighe transfer
unit; system and storage facility of the invention; FIG 14

is atop plan view of the transfer unit of FIG 13

FIG. 19 £139 .\H(g/v%MH&Qﬁ@rﬁsEgWofrF%gI.f?w@ﬁ?f?%n%n?d with an

overhead gui de track system superposed over drive

pinions of the transfer unit;
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 illustrating a vehicle storage unit suspended from the transfer unit of FIG. 19.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

The present invention is directed to facilities and methods for safely and efficiently storing vehicles that
allow maximum use to be made of limited areas adjacent roadways. The facilities of the invention are
designed and configured to permit a maximum number of vehicles to be stored within a given space and
yet easily accessible when needed for use. The facilities described herein are generally fully enclosed
structures having outer side walls and roof that protect vehicles being stored from ambient weather
conditions with the roof "R" being cut away and walls being removed to facilitate the description of the
storage systems. Further, although the facilities described herein are preferably structured to permit
vehicles, such as cars, trucks, and sport utility vehicles (SUVs), to be elevated directly from a road when
being moved to storage and being directly lowered onto a road for use, the system and facilities may be
used 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 is 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
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FIG 15 is a partial cross sectional view through an
intersecting section of the overhead tracks of the

i nvention and showi ng a side view of one of the roller
assenblies that support the transfer units of the
invention; FIG 16 is a partial top plan view of FIG
15, showing the intersecting section of the overhead
tracks of the invention and one of the roller

individl?aiéglﬁ (% %aglfcé O&Fia.%, VW‘%?,O% %\en%%m {hre %ap rﬁg sﬁzre v,?{ﬁ]%etn&ag; betv%gcically stacked

_ om Vi ew of  one
relative ig1on@nofiesendl i es of the invention which support the

transfer units fromthe guide tracks. FIG 18 is a top

With sgetifitretirente af FIG8) 1-8) 4 @hrigtpakkehgtsodraghi faaiing witloe tiéverihadanshier

embodiidin, tﬁéffaéﬁltﬁncl@gés%rl‘é? | WQePRﬁEJ-iiI@@ﬁu&ﬁre@@Hﬁem:lﬁ(:&fan fHher portion 21
R T L I S
roadway; 106, "@YRY MY Refeterafidryy GhiE " FIGc 13 with a

trunnion; FIG 20 is a side view of the transfer unit
In the enfbofih@nt shBwn,Rlfént @&itiors23af theptructeny ishuiit haxing tvoo dphéad vical
columnagldtha fete e%g; Aridtidr & ﬁ@o Hjcf%\é/ah %j)%ﬁkﬁ@ﬁlicg%%fﬂ eibd t%'g@cijglingly receive
the vehitle @ e AU 38 of e s iskd #8I bAbw (o) ﬂ% r kl\%g/ This
e S e A B e A e B e T
the columns 25 has a cross section defined by one or more vertical guide flanges that are oriented at
generally right angles relative to one another so as to define a guide channel {(not shown). Corners of
special vehicle storage units 28 in which the vehicles are stored are guidingly engageable with the guide
channels, as will be described in greater detail hereinafter, as vehicles are elevated from or lowered

toward the roadway.

Similarly, in an alternative embodiment, the inner portion 21 of the structure 20 includes similar vertical
columns 25 that are spaced to 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 one 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.

As shown in FIGS. 1-12, each vehicle storage unit 28 is formed as an open box frame structure having
upper and lower generally rectangular frames 34 and 35, respectively, that are connected at their four
corners by vertical struts 36. Secured, such as by welding, within each storage unit 28 are at least two
parallel spaced tracks 38, on which the vehicles are driven into the storage units 28 through the open
ends thereof. In the embodiment shown in FIGS. 1-6, two parallel spaced tracks are used. To ensure that
the vehicles are secured within the storage units 28, the tracks 38 can include means for securing the
vehicles, such as ties, rods, rollers, bars, or the like.

In a preferred embodiment shown in FIGS. 7-12, each vehicle storage unit 28 also includes rotating locks
39 for securing the vertical struts 39 to the lower frame 25. Each rotating lock 39 comprises a key 39A
and a corresponding opening 39B. Preferably, the key 39A includes two opposing tabs, and 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 39A is rotated until the shape of the key 39A corresponds with the shape of the
opening 39B, and then the key 39A is removed from the opening 39B, as shown in FIGS. 9-10. As a result
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The present invention is directed to facilities and
nmet hods for safely and efficiently storing vehicles
that allow maxi rumuse to be nade of limted areas
adj acent roadways. The facilities of the invention are
desi gned and configured to permt a maxi num nunber of
vehicles to be stored within a given space and yet
easi l'y accessi bl e when needed for use. The facilities
of the rotta rgﬁr_:llgc 699 tt]heerveelrtpca s{rut[sg:rggrg tﬁ éﬁelr framx 3§<r:1a?\obgsgeahe<{from the lower
frame 35r°6f e%‘idevse‘ﬁi’%?l Lt—ﬁ‘g Bes 'i‘i‘@t BeBicle g2 §asin diivpintr oeittifestorage unit 28.
conditions with the roof "R' being cut away and walls
Althoughenddgiofitiedtield stobage abitd A8tadd shotvh & tHe 8ratvingt dsape®frarbdi@ructures that

are prefelBly3etRe DY BBsimiad Feb€ fivis HsdifOHRAPtHe Qﬁ)rd‘g@@lhlts' BInBS be substantlally
encloseg %ﬁ me b%ﬁgm S?C[GEI Qd t%E ?’he%o? F%(A)%)E)Ar iti §h{§¥%‘ﬁeﬁ Eclfa Sl{fﬁﬁn&?{)ﬁgn ngs are

e ars,
provded g e PRLoSe R NIRFE SiGr R OGP YAt KPP QPN PoRfap Mse
develonmﬁehofbeql%qrwbi@wd to storage and being directly | owered

onto a road for use, the systemand facilities may be
The vehitfe@forbge RItEMAIrE reViBbic&d Bhedk R, HERWAIRE SodRlthd e |a@<y\@é|fht of vehicles

that arthS IBE Qtlofeﬁ tlgel %ﬁ %Joybypd?ﬁﬁdlﬁ/gqah?t)@ o4 d%Ia‘SE tra Iﬁlgb Wltﬁ‘ﬁ t osrtorage

units 28 Yl o TTEMBRES DYRERTRGEE § reéﬁ*éefﬁpé‘gaﬁ " ﬁhﬁveév%%?{age units 28
are desigpgp tQ §e ye"t'CF lerteaked won Opgangsher.ge shaye if Btn1“6/ehi cl e”
herein is not limted to any specific type or style of
The vehieRittdrhgR. unfecrBedralidsisne 1 we ihipuR fed bl Bves iyt @@Bsfé@ufits 40, as shown in
detail lnqi@(:‘r’S! Qf?fj whtf oR@EJEﬁ Bnn%’éﬁfﬂelng%omﬁ\tlﬂ\%@gf EQéh %n@o%@ma&la%dy, which in
Cndl& llf{ 42%%1'33 is S %portegrani each of the four

the emeod|mhenyshoH/ ?clu es? rec{an% lar

corners g&ﬁ%’f ay ?Wp%orv%'ﬁ ha@&‘frlsvf%t‘%éﬁé@“?@'l WPW@’ ffon YR &rame and through
open sliprén thetrare Mpyitledsip ee pferhead trhckseatere4d.o0 FIGS. 1-6, a
vehi cl e parking/storage facility will be described. In

The track sEenCAO BNy a SIl1BIith 8Holib YrebiBok BARS 48 tHaBhr@Svelded or otherwise
secured‘@@gtgcg glrlée (gr rﬁ&mﬁ t'Il'r' Hgatnlfé ‘?tk%@g&&é\% Zb Q&ihﬂ%? de'lo?&ﬁl arez(ﬁ'lented

rtl
downw{?’ﬁléﬁhﬁ,ﬁﬁ k%steép é'\ilgﬁt%rﬂis gtFOVB EnelpFr'{)}ﬁertt‘PF ‘i"%%??é’éft stliu6tu5FnZO in such a
manner gt Hhedrnsieigadaagy maradiieeilycng yelertiyehalispedso e tarcarry and place a
vehicle ghdiawekiely stoage thie2d. Lded bedring flirgeesiayel fombed orsdrpwsite s@es of the slots,
on which tr@dktrolRO EdriiszRs £8Bar® moldbhy sEhgom@t LHaeh bfShdypliot hanB@\ehd#@ 48 WQentrally

secured 3DREHI ML CAtiakgumms 25 that face each another so
as to ge fine an open vertical cell 30 of a size to

%uidi % receive the vehicle storage units 28 of th

The boxjbggrasfeita fore thabrgcksyden 47 welude hashiopgtudipalvrextgndios St‘“—F’Fé’"S 46A and
transverseygedtivany 46Bihatsare oiiichtatioe géreerllviright winglés vathgespectttdarte another. The
roller cat2Bésahdsle bethn@pérandloadr Bdaey My roflediatl et 4 dnyt S0.asa@eeilely, that
guide thEWdfi 5&5 w1tﬁﬁ9{e ok bidM 46 Q)i IMSiower sBASafn Qﬁlgwme‘%ﬁnsfer units

40 and tge \f/ehnc e s'&)r%g(e un%s ﬁ’anptt)l'(eeve}{ler ! sltgr%| f egé"?e tedrtn?tc\rgﬁ/sth'e peher C%Fnages can
only ‘“C'él%‘t 'H\é!F' évyég‘t\t gliey QP'Yﬁﬁéscng@%H'%g OREHARASS ViRyP “!?H’B%S\mams 46. Each
carriage @tsp imeludesdvo pyieefivdieehsets bt hrd 4 withathe wiagltsets 3Berigagingihe Aanges 47
of the lohgiaudinelhkectloasaaiy aad Sieotied! sats&S2 ghigading €Helflaggrgag efabé anstdrée sections
a68. the guide channels, as will be described in greater
detail herei nafter, as vehicles are elevated from or
The low%nstx ecggqftegéa oré %&?ﬁ%h%ﬁ?gn\g? %i:ﬁ,r?g%)\%%mi'ih%ar%gckaﬂ \e/i'tlréwhich drive
pinion gesry Thetantl E5BY dripedserieiiesiarried Ay thedransferunite 80 arinsmebed hat
engagenaane Véipespedfictrefe chatd to€iGa 14 leathatantfyr wiit 40preludsd dghadeveqiiidregears
55A/B, tR8 oh BachBid6 Bf te BhME 2 inbyar®Engd Bl iilieSe s QRFRKIBAUSE Ci4 is a top plan
within one of the vehicle storage units 28, nay be
o stored in stacked vertical grelationship relative to
one anot her. Al though each colum 25 may have the sane
cross section, inner colums 25C will preferably have
"+" shaped cross sections so as to define four guide
channel s, while end and side colums 25B will have
general ly T-shaped cross sections defining two
opposi ng gui de channels. Corner colums 25A wi ||



of the rotating |ocks 39, the vertical struts 36 and
the upper frame 34 can be released fromthe | owner
frame 35 of a vehicle storage unit 28 so that a
vehicle can easily drive into or out of the storage
unit 28. Al though nost of the vehicle storage units 28
are shown in the drawi ngs as open frane structures
that are preferably made of steel or simlar nmetal, it

view of tH tp%néfse{ inflfotshgwmé \t?)ur %etap tr?&? %eckfl sH%erln%ése%%ver éhe[ drive pinion

gears 5? @r"‘é‘@ftw" PH\RE?FéP'O"SubF'“ﬁ Q“eb‘?’@FﬂéOI‘?"éHa‘ikﬁ%Ft“O%ﬁﬁrﬁf‘uaB‘i’ Bﬁ‘?tbe'“g the
transvegg sertingsst68r Bvogirine mgtads 38ere eurdertlodhetdanstepunity® having outputs
connectidlthrsughoper splittera b9 that drive tikesapiitlaricaighftSED tAst dtie the pinion gears

55A tthﬁg@M@ﬁ}tge?r'l%xéi%‘i eI i oum}t chaRt GmﬂtgﬁWomTthggéé‘? Bbxeh €2 to the
drive plgaf @ag§55lénllnttl§s I%?nn%F Sl {h%ldm/eoﬁu(\" & ﬁ%ﬁ ﬁ?}%eﬁﬁ rme dhven at the same

rate by éwp rlﬁéngtgx&SédThF ﬁ%a}réf))ﬁ:s Gﬁrg 60 e §u6m be output IS only possible
to eithes thei HiniQESPrsOPA Al >89t 2ityloge fimg such the tq/\m?\mthe trnsfes univ 4y e
longitudimdlly slo@8the v:ahq sgdtes 46fromittief tarleasftthgtwemm@;tahad ste:l feomt themof, only
the driv@ pRAGed b €5/24r8 polated HiIsuch e, RN 1hé Barkted uaga) .yw rhéve Z8nsversely

from sic?e&%—sﬂj@%!ogé‘ﬁx@ 1o &e%‘igd&%‘%é %’nv@%ﬁ:’é?%dﬁ‘?@

as sho vehlc e storage
units 28 are designed to be mani pul ated by over head
In an altefngf g embagiment sheyn igdG R R trarsfel dpiafq cap fe pragded with rupber drive
wheels # inkteahaf tisugehr rackis 64 4Q! thednivg patmvgeans A5A7BGIG. 1.8 isBdemplemyiew of the
transferdfhitia0 ehdnaigSfoar de@dyack yMatisha 46 Bupeh@p&sat) owbr ERUbRh@Wa wheels 70 with
two of t'hQ ﬁh&qgéloﬁs 5&%ttﬁé]lg|4%lﬁﬁm§lttr%@ll seEtr cﬁﬂgEGK"gndtt\lfs}@Belh he transverse sections

46B. DnvcleJ Pn%%rr%ﬁ area gtta]%ﬁ? ﬁ each o) ﬁ1e r9¢f) or n % ;(h ‘?rr\eea(?%te m¥>tors 7&] are

anger
controleg by e ensAder 24} QPRGBS B%Vémwa?%a'aas A tha fagetudital track
sectiongod\and apthar mastepenspdrs 22MT paee of jhetdsive dgtorsTRalang gescof the
transvesy hekisedion 46B. fToe mederlzynteolipts TOBIL biid/70MT dootr bl GMvesdnedlersyasg on the

other dfAR3RG0rd 62 LM as rﬁ’efnﬁer\’\ﬁ\'e‘éﬁ% REtoR70 FeWoS®olR8 Sith @ht fPm SRR transfer
unit 40 gh%gﬁfnal eyoarlonr ?I% arggsyst! J%Q.%Wﬁhg t‘ro:‘ithn?th& sfrH&Lrlér t(?tq Qck thereof

and vicg etz %?‘éftgrrﬁ”& eéi%“élnfﬁgtf%w\?éwenrao P plogs % pglfor o
sectionsgAdiisuse, temoye thet@nder uni 49 Ué'l‘fv%ﬁ%fﬁ%rth? ‘H%ﬂ!‘ systrgn 46 from one
side of the stngfuze 2QnoithsoppOsitemide bed deearvech| thie madersmba@iet TAMI opntrols the drive
motors 24 AlEHEaAe GohsA&sdteack dctiohsabel pl ace a vehicle and a

vehi cl e storage unit 28. Load bearing flanges 47 are
The tranrsPeIr Pré% 4@ grre r({%goriégttgel éa?slg?a% erghf vehécle s&or?%e uautg\% cflj;lhe l?ve{\ﬁon To
accompkﬁhrc@f, tﬁgwaéqengmlyf@wt@gam%h%ﬁp qﬁ; pAQre @earlxtératottbe téansfer units 40.
The outggplierathe matbiséf araprieaigd thtgughPhwetrplittdyeéte pais af érding drums 66.
Cables 69pdshdvirein FIGACK deysitl @oindbe drob B6l® IBdrndsangiatafdiedtd d lifting frame
90 that %Et%ﬂgé%pﬁe@gér'b@m 1dHethgaMdciel @ﬁ‘g%ﬁ@rﬁéﬁ \Aﬁtﬁ% LSHs pdHBE of one of the

vehicle stor%%)e uantlts gé? rAls ﬁlrc]eth%ns?ramg %H%E‘oav\l/elr (1 wgrlatan %n rlg“?wg vehlcﬁa stca' ege unit 28,

by act'V?}tﬁ’f‘ﬁ’ ggmoraﬁfa thegiaame %éﬁwgagwovtah? %?p‘*b%ﬁ iphergpitho yehicle
storage Hijti28; eftermdigheqorriev kokks 92 precutamptically trinped toranisaeg dke VRhiclaisterage unit
28 such tHaetHeaxit D& eamthe evated to d dositibrowetiediedly duigxaentnige tranefen@iitglof as
illustrat®f in F16€3. 4 @RPb&Hior Helind& AR LA MREVeE hiBnsSthP fr3@8ediidhd £6A and

46B so agﬁf rﬂg\% thp\?eh}{:%ha'ng Ith%%leﬁ’ElQFt%%ﬁé Ulﬁ{ ea%bvxﬁj Je@ '}Jbﬂ} obi ygrl y, the

['er carriages can on ncl u a lower Heavy duty
roller ball set 50 for gU|d|n the carriages within
In a partichlar ¢yalodiveetyid heigansfeg et @aa'leiirag@eaa sy njonP biepds allowatheyghiele
storage ofit 28te bk rtates sdthatathelvehte sidvield thdrain wdndfede astetisedHirection. With
specific RAGaEE ROFIEH 1 Db ARI@SntbA ixel Banl YP& flakid0Abf thE Gkih@RSme 90. The
46A and the wheel sets 52 engaging the flanges 47 of
° the transverse sections 46B. The | ower 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 assenblies carried by the transfer units
40 are in neshed engagenent. Wth specific reference
to FIG 14, each transfer unit 40 includes eight drive
pi ni on gears 55A/ B, ~two on each S|de of t he frane 42

p— e~



view of the transfer unit 40 show ng four gear track
sections 46 superinposed over the drive pinion gears
55A/B with two of the sections being the |ongitudina
track sections 46A and two being the transverse
sections 46B. Two drive notors 58 are nounted to the
transfer unit 40 having outputs connected through
power splitters 59 that drive first output drive

trunnio Qig anﬁjggsoaspt \gng%oi%gég\éﬁa&gshserrgnfndetgQ\b EII’ ﬂ'f" tgars%‘g?{ Zrt%ﬁglgxgngﬁo{ﬁ 83
allows ¢ I%’ﬁf raee Y8 thsdikting frgme g%tq "RRVedIoNg EhesireHias i agfei#:sg thab the lower
frame 908 rotates refmivetorthe apder trivae 8A. Subsgriuantimthg dansiob)YIP ratates the
vehicleYttirdge lufit ¥8 @rativeetd thd udpbefr@saAronthe thysféhimit ontd Ehew@hicle storage

unit 28%9ifr§ne§$n Q?t%mgﬁ@&lop%§ tl@%el%l@st% ?5 ﬂrﬁi iﬁglo&@&;‘abb\n% desired
posutloned ang faégé IRlélltce | Sréc(ﬁpeltcé{orp 81Sesvle£)d% storage unnﬂz%r %IO\{VEI’GQ Iurl;lcll q res{shof the

floor O%F%ﬂ%@fe%ﬂﬁ'f“&ﬁei’ Bhiyl tms?ar'mswaegluaﬁg t he track system
46 fromthe back of the structure 20 toward the front
In the dpbEi@0df,thONbrigd Needof the fist ambotirgea bithb beraios, Jneelr @pbroaches

the opeAltdil %%d%ﬁ@eenmﬂlotﬁ%ea EANSTs©B aldhd the ABnd gorddd 28B¥@e storage
bunldmé@%ﬂﬁ&ﬁrreaﬁ é’eﬂ%& Pr{pvﬁﬂm gg er]itgrs%%%)g)er?&?l%g a%%%erhga%qt% n§f¥§&n¢t%

maneuy @0\’1‘%\%"1 ev”é?“éY?BElTlsFPé?ﬁe ugih Ryt F?t?f'lné%dfg'g " ?{be“tg?gﬁﬂé‘?de'kae‘j
positiony finge the trangfer pait AP b ppsitgedphome myb%ﬁed sforage uniheethe lifte frame 90
of the transfeeadt 40fs loweredjerao theavekide Stéragechit 28eand engagesphastanage unit 28 via
corner BEIR10S. The HaRfer lihica0 then dved aloRPtridiadistanh 8\ theMRing frame 90 and the

empty JehRRSfdPfge Wk bs 4Qursh qﬁ‘é’ké?& s%Qér'tEon%%ov%Lt@%E: ﬁﬁc‘éﬁ hé’ﬁ‘ e t4§rxsfer unit
?

40 therghgrp i HRRE 88 20 1B HEoRG i POV PITHAT Yo '6'1‘2 sitoge i
28is fluglpwith ®BrQUIGWTated t wo bei ng the transverse sections

468. Drive notors 72 are attached to each of the
Once tHeWbl@é stafagy enivasee ush Widh thElzeoudd intBe BEINQ@EIS30/ the@btBting locks 39 are
disenga gmttorrglazjsgﬁebﬂrti%alrgﬁ&tg 8¢ fr&M Qmqu\x/er?l%Me 39 Bf BB StoRke Lrh\.eZS The transfer

unit 40 enYﬁs tmghﬁéeifram §Jl 9 dQ/eF%Q% sg'utts%E ?rom? &/ggl e 35 o¥ t%% vehltfle

storage Al 37 Fira el 5rsgb5?%ea%?{a%w&° e Sf@ﬁée i %ﬁ%%ﬁ%cafefifna@%e on the
tracks 38 aigitheosgcy®8 medse naster controll ers 70M. and 70MT
control slave encoders 725 on the other drive notors

When tl?ezvehlcfé id &b&rlm&%wnmmﬁe Giokage ufPig) B opkPatad, Srefé@é’b‘iyf\,@{ﬂ £dmote
control ﬁ%{ﬁ %& tﬂe(h \ﬁ%mte § \Aﬁthgﬁ ggr fHaEA t34%9d {hg r\‘/?r'tlttaij: gt'nﬂéagé & the

storage Jpif ?tEﬁ‘E %er{e‘é’ “c”ﬁﬁ BETRA @‘Fsg&fre%ﬁ?i“\?u'%"ée'\fé?‘g 35 apgjge keys 39A
of the rofgtinedeckeditergage t??‘kﬂ?“@éﬁﬁ%oﬁlséh‘?"l’fén AiGo\e8-TBe oFks 39 ZredPtéWQ intoa
locked fdsigioh, @ndjihe wdémr rdisesibk valedd ardisoragé Anit L8 kgilhee aretdeqtiybeneath
the body BEtht tramsdr Qhit 40)iaf illddrateddNRES 06| i tHad fi@iok, Rk: Jehide kind the storage
unit 28 §r¥$ﬁo%58 t%%réore%ﬁ’@@log’dtgﬁ \Af?ctnnttll;ban?etr UIQIBHE?of%Qe Etﬁlding Br structure 20.

I _encoder 72MI
hereaffef e b SorRR it A vy infor ﬁ%j”?%c’é PPansver se
track sections 468. The transfer units 40 are desi gned
The systetn of giegeesamidnveotiwrcan beoneediedhyeansiperatay er entraters 2ghefaciityeeither
manually Bv@PduigB the ui®ofao@EiiRlsi Aterdafil@y, tienPstérh daRrdendlley automatically. By
way of &QMBIE oal Jeﬁs@lte %WHQJ wien Wt&&%g%r v@ﬁl@e %H@& ﬁlq Bé) nterr\%éjersonal code or a

bar codeJca dSth {Hw]eteﬁter%i into a%onq}’lotl Fen%m%nal placgaa_at ag agng_gsoole sit adjgce%t the area

where th mlcﬁéar&eﬁﬁﬁte% om %pgglvagg yhe 5¢§1tgohmmialhs qurﬁgcteféo a computer
system tﬂreb\@nﬁeSfthe)mnnMeofdhmmess 6r has codswitrthetids of verificatiors tifej comduter
signals dne ofithk itfahsfér@infts leaving 9 Cortdeadizefof netideaiiEagesuna agdilsigattanove to the pick
up area REABWERhP&bRAGe ik th Y BEIEDIRASERAL eMbis Phedhe b PRES the storage unit,

portion of one of the vehicle storage units 28. t he

lifting frame 90 is |loweredg toward an underlylng

vehicle storage unit 28, by activation of the notors

64, the frane 90 w |l engage about the upper periphery

of the vehicle storage unit 28, after which, corner

| ocks 92 are automatically tripped to engage the

vehicle storage unit 28 such that the unit 28 can be

elevated to a position i medi ately adjacent the



The system of the present invention can be operated by
an operator or operators at the facility, either
manual |y or through the use of conputers.

Al ternatively, the systemcan be controlled
automatically. By way of exanple, a vehicle owner when
contracting for vehicle storage may be given a
personal code or a bar coded card that nmay be entered

sersrs 4 5 O B S A BRE SR 1P B e
subseqyepdly paRARE!Y areteddaraisIthe ehifenas thestomsh NI aapopigoyimmediately
below thetpnsfes unis yhe wanstehmnit neeived stomee hesitivn irifermatién frére thecomggter and
automatitall alov&sad @ prefttetriiRed drédor@éll Wiet thk storigk eoilitytah@then rpuetsahe

vehicle &o%@@hﬁit t%%%régetetnhﬁ"xe& LeRed fdsitidRi ts having a correct
size of vehicle storage unit available to nove to the

pi ck up area and | ower the storage unit the | .
Further BRI A pGae FEHPUITEN el GFASC HE B U B I B PmaFTS invention aso
includesmenna fa identifying earhyeliele stamagmuritdSuch idehidfichligntmesngs mpwingude a radio
frequerdgidsiflaltein sydien wedbac ta@leisgtdni FpIrexpi@ple padh dehiole stofdge unit 28 includes
a radio HOdRhS i@neHSHBS REURB tH MvaAHQ 8Bk AuERHel 20 iAGlipked With JaRous radio
frequenﬁ:ﬁ}e%g rgll«g oYﬁll;Ql " th% r rstapeeab§ett8%ggﬁl oléﬂx'f n‘ﬁe?denﬁ]?cla{iénocg S

N Tedeia_eﬁ el ow the transfer unit. e transfer L#nﬂ1

regardife e pestional g ggraﬁﬁgfr*&%Sdﬁﬂ\emaaﬁfﬁaieizé?ﬁ PRSP ign ranster this
informagiominuih & Foremvéeraler dirvlysis end Sigagfoves to a predet er mi ned

area or cell with the storage facility and then | owers
When it HREorERicEdsfry 8 @FrRU€a Whide ffdth BerRitdGtack sTivaIRdle &bREAGSLS 28, one of

the trarfd ?Ll’ii{.sqa is nly:ck'/E(!I 5\%‘ theiaBpr% @t@ﬁ?at% LRd {Ilugﬁhiti\‘ fr%@@@ig mFed until it
. vehi cl e storage S}/S em Oof . er resen L.nvent I.%.
automalilyCE T p e RS 3 eI 1 BRIy HRISEY a2 s cevated
directly bergagyige hefviol thed@Rsferai AP rafteay highthrEamder val 49 e1oyerkabgave an
empty staaecpiceadthmribs stivdant 20 Theatehiglh stoyase enit 4 is theh fawegaddeto the space.
This prosdss iseBhtinaed ureX thdfale Sred @&ttdie stehgclnt: 23tiaif@dromhd sta8ge area. Further,

the vehlcRJHLRSInR 28 AGY K HlBAURNRY trl KRS dofsb &Rk LR\ ehiBS fac@ideithiR

war ehouse structure 20 is equipped with various radio
PTequency readers. Accordingly, the readers are able

to obtain data fromthe identification tags regarding

Once the desirgd yghidlenttorade uni @R isdifted tigr tharfteragegreanthe fansferruaii dd geves along
the oveih@ad tFHitR sysemdes whtit the rabsfansit @0 arddths stbnRgounitlsiaonpdsitiotduabove the
open cefl QBIUthEfr8ntlpeFioARN8bYHE StrRilfle 30. FhEGSsfeV\IRNUD theDBREF e lifting frame

soard AEEERRELNL Iy EPALLRMEn B HEIRAELSRTIRIBEILD, sl
surfoce el e S eVE i bt B IREED KDY g SR fs Yol ock
39 are disepgaperforelease thgoreftisal soe e tom g Ipwerfragg35 Rhthe eigraeg unit 28, as
shown ih 8IGKE1. Tiee taansfie pwetr4Pobkdn lifts Itﬁeojpeers‘tan’re@g@nmvﬁrticagﬂr_utsmérom the lower

frame 35 BAE DAMde BrBFcAlR st tHat thdFehiSe En@éadmdledfromehd forbenaath, as
bg pody of the transfer unit 40, after which the
ransfer unit 40 is noved above an enpty storage space

directio

shown i{l

within the structure 20. The vehicle storage unit 28
The forqgging fessrintionet g Presend invergios ﬁé%tée_en ?ﬁpgwt%tagggtéatg the principles of the
inventiopend netde timig Hteiihventien td thel redgulae¢rhleddimentgliustyatedirit is infe@dedsthat the
scope of thé tn@éhtioh Geéfined 5y r Age eaibdadimehtifehttdipassed @ithie lhecfbiwing claims
and thef? bQiA@GUNi t 28 may be rotated via the trunnion 80 so

that the vehicle faces a certain direction. Once the

desired vehicle storage unit 28 is lifted fromthe

storage area, the transfer unit 40 noves al ong the

overhead track system 45 until the transfer unit 40

and the storage unit 28 are positioned above the open

cell 30 of the front portion 23 of the structure 20.

The transfer unit 40 then lowers the lifting frame 90
o and the storage unit 28 untdl the bottom of the

vehicle storage unit 28 is flush with the ground

surface. After the vehicle storage unit 28 is flush

with the ground in the open cell 30, the rotating

| ocks 39 are disengaged to rel ease the vertical struts

36 fromthe |lower franme 35 of the storage unit 28, as

shown in FIG 11. The transfer unit 40 then lifts the



W claim 1. An overhead vehicle storage systemfor
sel ectively elevating vehicles froma roadway, storing
the vehicles within a storage facility and retrieving
the vehicles fromthe storage facility, the storage
system conprising; a storage structure including a
first section for storing a plurality of storage units
and a second section extendi ng over the roadway, an
overhead track systemincluding a plurality of first
spaced and parallel track sections that extend in a
\Neda%Lrst direction fromfirst ends thereof to opposite
ends thereof above said first section of said storage
structure, a plurality of second spaced and parall el
1. An oyerbeeK vefiide storage sypiam fencelgriiyely glexating vefidesdiomecopdyriyi frging the
vehicleb witlsin b stoeagt faallityyang esteving itlelehiclet foorh I staragetfadiity, @etsiapage system
compriihd Bsfordg8 btr @RS ink NGRS First RRPIOSIrRg 8 PRSIty P EBREe usiBlafd a

second%{aj%n‘éb et : é %QQHE? Foéﬁ\@%%ﬁféé&}h%gﬁr%cﬁgﬁﬁezﬁgﬁg{] ar plléralité of first
spaced nq parH ¢ s ey B AR B LB R TS LT OB/ B Eaale pgpposit ends
thereoimbavessigifing section elpichsteragn piresture R-piuralips efepsond sRaeedapd parallel track
sectionahevextdridén § secgrtd directionoimt dsfsulssta ndialiyt nermegdicdarteithie dirse dirextion from
first enH SB8e 0B Bp Rt erdh tHefdof,daid RREAH safid !Brafl@lelzt&)hs ﬁwfe@é’éktﬁwg substantially
perpenﬁi?@ rlf\kﬁ{?ﬁ?\g alother aE Qsl,uraﬂ@%\f\@[yen%?rsm%ﬁﬂhﬁr dfe @la&egql%q\ one another
oot e S35l 1SRl B Ly ot U i one o
of thirdisgaced pep M'Fﬁ@ébs thatexiend ger g]ﬁroaéi&au ang whichasce al'lgﬂgi with at least one
pair of saidafivsifor secand track nestionsi atdeastgne orwered kreisigyesit mioruttedyoesaid overhead
track sySRWa bicatad e tihe P hdfer uaft irsRididlg fupp6itt cirFiagek thaedrt mosbledithg pairs of
said fir &btk ssRLANShdLshRCE R FEdkQBRioR Dol Lai§ & 16hsBdneltRASEr VWRR movable
transvetr refe‘rl]ﬁc’ gnei-Y ng#kgn a%b%vens%}/a%pit%ec"tir ﬁgfss\éﬁrsg‘o?%ﬁ% s{rnct&}'g a%%' Yor}}na'i Iegg one of
ébdve_sald Trst section of sald storage stru i an .
an X o JFEGOREVeF GRS Ion ah i BiroeF LPUES T DBy El Vlgfegtoraee units
each indediegriirasesctupeartiog a wehiclg serportagte whieh iovehicle may bp e pid ypper lock
receivetsf saivehilealt@ns tramség @nitincitdinglagd neatd fudkielrgtivalyfraigimgand lowering a
lifting fRHRRMidhiMtlidas ME&THh&hiRr SSRGS sefidti@IMbikedNtoahd BN retevePRY said
vehicle Irs)t%ra E#ng,na rﬁ'i@tgid P%ﬁffé ﬁ&r‘%&é‘nﬁﬁ& thé/\?errﬁ’callyc's@écgat@elt onle%m aR&fer within

.. transrter . [N I St ans for select]vel .
sad i ek sgﬁatorasaéwcﬁzge'%ereﬁr PR PR PR e fradnevvered i
X-Y directirik aleBminid averpE tiack pisteseafiss f Veniglg has seraresitignaddthingskorage unit
and therseegewmit saigfl irgaridsevedrirgitygoshedrangier umii. t s, and sai d

vehi cl e storage units being vertically stackabl e one
2.The (ﬁ/@@\‘é?d @ﬂQkQﬂagWs&smnmof%ﬁaﬁnq 1Wh5r§tn said Q&doﬁ@se@{iorﬁcﬁ'sgd storage structure
includes?gt.q ra%tgt%osst arclélg(t:o%n?n st\r/l\ﬂigte Eees I¥ %al sdcuaréd logggtat Ig{l?o&erp%ng Blrd spaced

Unl? can .Be maneuver ed’ I n é5t(-$ _8] recttl ons al ong 'sal d .
and parg{jed rRidadaifl ALIER! BYRSPRGRH S'tiaRs deTipias P Bhage haibpuEn of a size to permit
one of Pigsiehircle siothgainitsita balowersd dtpsehebween agpermit@ vehige toge lepdied onto or
removed dioFEtle Vdhicte stdregeaunpy (i ighibé yebdrd ekfeadihg enséarsaid @t feast tveh spaced
column EREct @S taaE aV Rt 6hEpapl P HRAARrasii Dt &0 Skrheh ik IysWieloRhdieby

. . t i i
N R
betweep gaid af Igpstipvorspacedl CAWBY JH'SY third spaced and paral | el

tracks, said at |east two spaced col unms defining a
3. The ovprhe®l \iehiele cloedtgas@renodf cins R Bered spid gaidé mears irefudest tkast one set of

four veNiBd cQLBnSthS R@Rd Mt lSentsfid BEedsOWRS PeceliREILAR €k WREEs dn said at least
one paiecgfhﬁt tré’%ksycﬁlgéi& lse%or'iqosteaﬁonlo(@ag(ﬁ??jgég frullurd. enoved from the

e storage unit, and nmeans ext endi ng
bet ween said at | east two spaced col um structures and
4. The oygiihgadgehicle skorage ﬁ\éteﬁaq)frcla@p 1 wggqe'@ spifl gklRast e raijofjthird spaced and

overhead track systemto thereby guide the vehicle
storage unit as the vehicl ggstorage unit is raised and
| owered relative to the space between said at | east
two spaced colum structures. 3. The overhead vehicle
storage systemof claim2 wherein said guide neans
includes at |east one set of four vertical columms
that extends between said at |east two spaced col um
structures and said at |east one pair of third tracks



7. The overhead vehicle storage systemof claim5
wherein said frame of each of said vehicle storage
units is generally open at |east at one end thereof to
thereby permt a vehicle to be | oaded onto and from
said at | east one vehicle support. 8. The overhead
vehicl e storage systemof claim7 wherein at |east one
of said vehicle storage units is substantially

paralleﬁ%%LSQ&%Hjepya}l%I‘ r%&Q{hBé |9@%§&%ﬁebaq%%g¥>ﬁr% a?lghntﬁ Xeezn\oﬁ'lle?

st orage SétSt emof claimb5 wherein said vehicle su&Jport
5. The ¢ugtheadjeebicletstdraggsystemef céafy'aéwefgmsa]dﬁ@metof eachk 6f \aifyehicle storage
units insledastup peg anBASr éemEraByeneumhgugar frarvie members sdrmeeed by dt beiast faur vertical
frame HEM G FdDLOFRIRNIAE Uehiclel@ay bER@atey Bydnaad vt fbfort and such that

sandveﬁﬁ&@&@%gr§r¥é‘n€a§7‘b9(éefrﬁ%ggﬁb&e3‘@r?er bRaihdl, at |east one

rans unitin rotating means for rotationally
porting said hoist neans therefrom 11. The o
6. The W@@P?Fé‘@b'c&émf%ﬂeéy%qf@?féﬁé'“ Sybeei egeh @ffsaif Hehicletierpas Ypits includes a
rotatabfedodt fgylsecusihg $ayd \@fticaldhante] neensteortagad lomiet Sameroknbkes
vehi cl e storage units of different sizes for

7. The @Qﬁgﬁ]ﬁgﬂe' F)ga %@%’té}vll stc!a% SWhUeﬁwrsngtfraﬁ\'e%?ecach of]s%rd v-el_mae storage

onits s GG POOE ettt 4 4 RSB HRT RT Py U UEL IR e g8 ohcoand
from sajdai{gagf|one MY 4 wPRYbr age and/ or the retrieval of
vehicles relative to said first and second sections of

8. The &vaihdacbleicRGRrapk kyktdnibfeaird atie@ it fedstlohgf sai @etscle storage units is

substarﬁ.@ﬁ) AAbRE b§ WaF bErABHsGo TRADS pfofdct b itid ih YoRe Rork @Rh&dee
storage unit and activating neans for activating said

at | east one transfer,_ unit i) rlatel store or
9. The QUERFIANPLICK SBrASE SO M P B PPIEY IR UBPE BEs ghleast two
spaced garpliel trackgandpReuripg meprsder seaming @*&dﬁ@g@wg%@ BRI storage unit.
claim1 wherein said first section of said storage
10. The DVErHEdIWE R CIB &Sra ﬂ)siéﬁ*?df'cl%iyn Pifvhél'@ﬁ"sél@éﬂ 162t SHeitRAE@nit includes

rotatin%s$9arn§%$ rcﬁgllldn III fgé?@'%reg‘ggo' éjany Pecf Lf. Storage units

vertica ationships to each other.
A method for storing vehicles in a protected

11 Theﬁ%h%’ﬁé’e@f'? tfereae ysiemAaffigimat whereip sai@pltialiy of yehigeistarage units
includesehiclelseorage oniggd differans sizes fasagaommoditinglveliclesrdf differesbsizesray

be vertically stacked relative to one another and a
12. The%@é‘rp&g velRad ktgﬂgé 5@@7\%%@% f’lﬁahﬁll\gec%n{@yné}ﬁea% ﬁ)yﬁgtgrqatlcally
electrom%aﬂ\f con(rolrlreﬁ tttjwe storaée an(ﬁor tge re\{vaé(/al o?vehlcaes rcﬁatlve ‘io S%Id f?sé a% second
sections g 4af FEFEE O R 1t FRITIIBR @5@%&%@6 g g nator depiyine a
vehicle ginrage vritrant @etivading ro¢ans fon agtivitgzsed ablkast enedragsfanunivie ppnrsertiately

store orgetiridve framt Komysireiteitified udhickgtdragesinitand second track
sections that extend above the first and second

13. The %9&%39 r\]lghlgé stgrqge %Et%Fnaog %aﬁ\t f\}dﬁe%iﬁ ?aicwi]rgt section of said storage structure
has a plurality of vertically oriented storage cells for storing said vehicle storage units in a vertically
stacked relationships to each other.

14. A method for storing vehicles in a protected storage structure having a first section in which vehicle
storage units in which vehicles are housed may be vertically stacked relative to one another and a
second section from which vehicles may be elevated from or returned to a roadway and wherein the
vehicle 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 including first and
second track sections that extend above the first and second sections of the storage structure and
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wherein the first section includes a plurality of

first spaced and parallel tracks that extend in a

first direction fromfirst ends thereof to opposite

ends thereof above the first section of said storage
structure and a plurality of second spaced and

parallel tracks that extend in a second direction that

i s substantially perpendicular to the first direction
wherei%h%??ésrt 'F]ch’uéré fﬁp?c?estg Iag{r]agigfsoggigst %B?e?j:lagw& ga rlgm’:\tcli grzra ésl,(g ?}tra?é;&e rd ri“ja first
direction {gpny g engs therepiip RRRSILE E1CA e ARaNe Hﬁgir%ﬁ?ffiﬂ'é?f syl stgrage
structurs} and g lp|urafitysff sepgethsriasadaand eareliebivacks Hat extand inpreend diregien that is
substarqially mmhiemlgrtto ttfedlrmd_tieaninh fromfirsKendsshys ¢ no afpotiteadlsthereof and
whereiffaV¥iest bitsebdridStaciE@fbisa sdbtahfifly BERERGRIARAY WHISSM Rothand a

pturalitWﬁFlegh ﬂtérﬂ:%tirfn@ G Qregﬁﬂ‘élgfrérﬁ %B% i‘MbltHe? ?Aa#gﬁrﬁ #Eg{% KA st QR B tracks

abovet £ %l@hsggt?c{n‘rqf ﬂxeg?cg%%gtrg(%ﬂrsr%%&@eieﬁxeth? fEFgI?dS téa],g s%g%%iﬁﬁudes at least
one thighnat ofisrasrd apapPliebiracks Bigkase aligner with @ prit of anesefabe frelipng pasond
spaced amtpanaliebtraxkdhandsyhichetzamsfer vebiclednchgenelans mears isshganginregns for
engagir@tRe Of thé lehikefdredetunttt, BeaB@hotNihéiGding the stBRtIhOd Mobigg tHdiabgast one
tra nsfeF aﬂnEPr% o‘%r'he%‘ gri PakH stteniﬂ%o Qgtolb@ @xﬁt‘winqn@set:cgrﬁ@@gtﬁﬁ ottRk Etorage

al on he over [l track system so as to be
structu(aBAlh g et O (e HErTE S RE PaAR WG B difvey ontothe
roadwagkﬁj{y@vwﬁév%whe&lﬁwe@ﬂ ¥ehice tpeq Bitep Phig rest QRpyehide support
definedstithiraf)e vahirlet staragerungolC. Eleeatob yheombide staege britiway to B, more closely
spaced MDthe BeRt vieltradbfer veRicle; b.eank EnEthe WEBAsE bt t8dnefe &g@Ricldzidhng the at
least oneQniftPpatrdf §Rsdd A8 pﬁ:a"'ef?nla&k B a2 KRR GKE 0GR @ dirddibbyer tHa&econd
section\()%!'lkI gt'o?agg' Et?l{cﬂggamhgmafp 7 inE:Jn“a)e—/\artnbtri]& a:ijg?mg le er %e%r%%% %g&d tracks

unlf SO0 as O Dbe nore Cﬁ osel Spqce 8 She ag_ east .
above 1§67t SEHRERE e T OFREE FISUCtYSR SARARHIG & FTEoRaTEPnSeT YebisE mogpsgn first and
second interpestiegand gpriecaliy parpenticulan direstionsatpng thermerthpadregid yrathk sygem until
being asgva @ @ckdaremipad ablagd arta iachefirstreaibn bitas ttompestalctuae) axd BiLowering
the vehi¥leGtdr&Luh@ BeifRbrell HELS Bre ek S RGI st PieAfealal@ refdaOh@GE vehicle

storagegjilfttﬂ'%@%@at%gi( otng%raﬁsqgrtvgﬁiclje.n an X-Y notion along pairs

Irst and second tracks above the first section
of the storage structure so that the at | east one _
15. Theimethpsgliob elaindlgiindudinggdditionalstens ok - Relripving @ yefticle within the vehicle
storagejunit by wedig the atdemdt geeriamstet vehipleimpfgsidind sdcand idtersectingendgenerally
perpend@t Rt Qirédlien Nk higashirg 61 filsttahdsdéorit e Ry Bf titt dvkrhb&i dhig tabloy&em and

above tAe PeEAEI RTINS SIRLAYRWRARANE Roilthfeahd toSheas€HelvORcI®Ftorage unit
t Gg,gora e struct d
ag

OO0 v e G e M
and thergafter magyine thy & deast e tResTeoRhicle alorg e Hgbseqtinnof fhegifhpasl srid track
system ttthé segend seetiontof e oferheagehiil trbek systdrB oveT e sgeand geftio of the storage
structurej anidm. lodveringihe déhidle aockdgd iritmto the eqagwef andmoviRg thie veritlagtored

therein froM@hd vehRleWdrdtkRinkhe vehicle storage unit by noving
the at | east one transfer vehicle in first and second

intersecting. a ener al erpendi cyl ar directjons
16. The g]emx')a o?ﬁ@'m& ii’}CE‘gB‘g aﬁd l?@@’ %eﬁ)g oé%%cgﬁaici Ily g&clggslm&an {elﬁ&tronic control
device forcontielling raevearentroi ttie as leasteone Hantfea baide andelegireniet iepvqsties the
retrievabdfarpaggieteanidad ehitled cowehidlagorbgreuritpwbdreuppatie reei nfageieval
request} thE aMERE &eQraplfer RERIe U HoaBddlly Febidsbdtbe FdaBeshd e hiclEB@RBe unit and
transferis/gﬁitrgtl?ie\yegnérﬁélgst&tagé &}Sﬁog'?%%éstgﬁ I]pgtﬁx.at ing the engaged

e storage ufit an ereafrter noving the at

| east one transfer vehicle along the first section of
17. The prigthod pegidied e inglurd s peditéqoaksieps ahrlacneten iegifying Beansder elngtronically
identifying eddhef e eethidadorggd whits patle vehige gnmage enitsbheproddiog mote readers
for comMmBRitdtAR with tHeh@ nStyHg RGN S kdAddy URElocatibfl ofdach-@WRIel sttagde it is

vehicle storage unit onto the roadway and noving the

vehi cle stored therein fronpthe vehicle storage unit.

16. The method of claim 15 including additional steps

of electronically accessing an el ectronic control

device for controlling novenent of the at |east one

transfer vehicle and electronically requesting the

retrieval of a predeterm ned vehicle or vehicle

storage unit, whereupon the receipt of a retrieval



determined.

18. The method of claim 15 including an additional step of positively guiding the vehicle storage unit as
it is raised and lowered relative to the roadway.

19. The method of claim 14 including an additional step of securing a vehicle within the vehicle storage

unit before the steps of elevating the vehicle storage unit and maneuvering the vehicle storage unit
along the overhead grid track system within the first section of the storage structure.
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