STORAGE I\/MND APPARATUS BACKGROUND COF THE | NVENTI ON 5 S
Fietd of the Invention The present invention relates to a storage stem
and nore particularly, to a storage systemfor vehicles. 10 Gz YWUR
Description of the Related Art Existing vehicle storage apparatuses are
known to include a main frane and a plurality of sub-franmes. The main frane
is provided with a | oadi ng STORAGR METHODHANR ABPABATUS 15 are stored
or retrieved. A vertical elevator path i's defined in each frame. The
bottons of the frames are connected to each other by a transfer passage,
whi ch extends horizont al | y. BACKGROURDL OF: ITHE | INVENTION | ower s vehicl es

bet ween each 20 | evel .is provided in each el evator path. A transport
carriage, which transfers vehicles, is provided in the passage. Storage
conmpPartments are provi ded on bBie¢ldedf the Ingemtiomes of each el evator
path at each |evel. Each storage conpartnent is provided with a carry
tray, which noves sideways between the 25 associ at ed conpartnent and
the el evator path. The PEP§eRbniRYeRtion relnhen ¥o at storage systkme| endn

the main f ey 3ard 46313931 e tor?q._Q: g&m;ﬁrgm} %% ig{e is first
noved onto the €l evator at %E'heqsc?a m&a atron. trf"eo%' h\i%}iee ‘evat or then
lifts the vehicle to a position beside the designated conpartnent.
Af ygrwards, the tray OfDeéé‘xtejféPf@?r Fren '(}Q[(@ys into the
el evator path. The vehicle Is n raénsfer?e@dé(]te%t‘%%e ray and is
subsequently carried into the designated conpartnment by the tray. 35 -2-
For storing a vehi g8 d¢}ne . - ﬂge l.cl e is,first ved
onto the el evator at therﬁoaggﬁéaggaﬁﬁgﬁgg gppgggtﬁggg &re” known {8
include a main frame and a plurality of sub-frames. The main
frame is provided with a loading station from where vehicles
15 are stored or retrieved. A vertical elevator path is defined
in each frame. The bottoms of the frames are connected to each

other by a transfer passage, which extends horizontally.

An elevator that lifts and lowers vehicles between each

20 level is provided in each elevator path. A transport carriage,
which transfers yehicles, is provided in the passage. Storage
compartments are provided on both left and right sides of each
elevator path at each level. Each storage compartment is
provided with a carry fray, which moves sideways between the

25 associated compartment and the elevator path.

In this convetntional appratus, to store a vehicle in
the main frame at a designated storage compartment, the vehicle
is first moved onto the elevator at the loading station. The

30 elevator then 1lifts the vehicle to a position beside the
designated compartment. Afterwards, the tray of the
compartment moves sideways into the elevator path. The vehicle
is then transferred to the tray and is subsequently carried
into the designated compartment by the tray.

35



in the mai ™*®ne and then transferred to the transport carriage. The
carriage then transports the vehicle to the sub- 5 frame of the
desi gnat ed conpart nent. The vehicle is then transferred to the el evator
of the sub-frame and subsequently stored in the designated conmpartnment in

t he same manner as _above. 10 . . .To retrieve the veE%cle froglthe
desi gnat ed st or age FOIhaFAng @af vehichai Any ong of nthe | sulirErames npllg (o

a posi tionhgsicde &EefEPé‘P&}f]cE tontH'ehk’ 8Yevibbsat r@ré tlsva@sgiﬁxgg Bitakgons

carried on, 1s noved Into the elevator path. The vehicle is
transf err edn othee maiwatforamendasdbsthprentirpnsferred ngpedhen tHanspagtng

station. The vehicleyis {hen remved fr ehj cl hle\y aratus by
driving it CEUE 86 t'ﬁiéelé)%%lh%gersr& elnortl.‘.rg%ilrgg{%i teﬁ{'/ée: ‘?%Iglé\;leeﬁlg% gﬁ’% %%bone
of ®Bhe sub-firanEesoft he?Mesignarsdd ctompartmenst er rthet vehlielel eimt thenn

t he designated sub- franme, The_vehicle is&hhen r%nsferre to, the ca%iiage

and transpdredgiesrefetanther pAngatoxs oL, kAPqSubr fLaPELRRRSPRSPRRRLELY, od

to the el exdidifedlihheheRidesfigHiRcd ddifpdPaRbME Shathen sk reamvee som
t he vehicl e storage apparatus by 25 driving it out. There are

appar at use®b9¥erhi ch a turntable is provided on the carriage to reverse the
orientation of the vehicle. The turntable is supported by the carriage such
that it rotates in 30 a hori zont al ilane. "A vehicle is placed on the

taBle when during et rresziewmdther xebdcigo fxog dde deFigRated; ptorage

orientatl O%om AP &F LHE. YRINLE! Pride Pe ikl V(.ﬁllr}t)\;ﬂd’i@rﬁs bablred el a

exiting and entering the | oadi ng statrion. - 3- wever, 1 n such a vehicle

st or age appersittion diewisle Hhe aonpaetnervel sThogetay; whicht bhet atoredl e,

the melghtaghfg¥% is carried on, is moved into the elevator path. The
vehicle is then transferred to the elevator and subsequently

15 moved to the loading station. The vehicle is then removed from
the vehicle storage apparatus by driving it out from the

loading station.

" To retrieve the vehicle from one of the sub-framés, the

20 vehicle is transferred to the elevator in the designated sub-
frame. The vehicle is then transferred to the carriage and
ttansported to the main frame. Afterwards, the vehicle is
transferred to the elevator of the main frame at the loading
station and removed from the vehicle storage apparatus by

25 driving it out.

There are apparatuses in which a turntable is provided
on the carriage to reverse the orientation of the vehicle. The
turntable is supported by the carriage such that it rotates in

30 a horizontal plane. A vehicle is placed on the tabié when
during retrieval and rotated 180 degrees to reverse its
orientation. This enables the vehicle .to be driven forward

both when exiting and entering the loading station.



tabl es sl oWws the traveling speed of the carriage. This increases the
time necessary to transport the vehicle between 5 the main franme and
each sub-frane. This hinders efficient storing and retrieving of
vehicles. In addition, the |oad of thevehicle causes undesirable swaying

of the table duri

| NVENTI ON Accor di W&{ % 3%%% nn‘r’?/h%)% t?ac?fTovrea Eui alp Rara?gsén |%e%}%$on
to provi decarﬁag@gﬁmtsemgbahefnﬂbtlestm turrtaide, | nhehweight/e:bf nches peed
of the carria e and allo effici nt 15 stori and retrievin

obj ects. |table ré;QEﬁ 6%?%0FF9¥9 fnghespeede AL | ﬁ&%ht?ﬁﬁrtﬁgﬁrovi

storage sysi@raddtd tfealliafe Q{Ec%?és%ftlp e St PbrA t&té)wéma@n&rﬁm s

| ocat ed besi de el evator paths. 20 A further objectlve of the present

i nv@nt i on tlsetyaamoxﬁW% andr ggehs pabfinang- enBbies hinders ffkginntof
the turntabl and re r1ev1n€-rcbf5‘% VA dde O] el itdiand Gid oI SEL S

and in accordance wih the pur pose of the present Invention, a storage
~apparatus the yebicdg chussiss wndésiieablhe sewayfingt mrfageheonpbﬂtemiumng
arranged in roup, a transfer passage, an elevator path, novable trays,
and an or|€9f#ﬁb ?tay One of 30 the conpartnents are reserved. The
transfer passage is |ocated adjacent to the group of storage conpartnents

rovi de access to the co hgﬁ path is located within
d)passage The novabl e trggghggﬁgcﬁpvyﬁ? ? g&@b t he objects -4- from
the el evator to each conpartnent and fromthe conpartnents to the el evator.

The ori enting tran & Srei VS PSR SIS B G B

invention to provide a storage system that enables an increase
in the traveling speed of the carriage and allows efficient

15 storing and retrieving of objects.

It is another objective of the present invention to
‘provide a storage system that enables objects to be stored at
storing compartments located beside elevator paths.

20
A further objective of the present invention is to

provide a storage system that enables stable rotation of the

turntable.

25 ) To achieve the foregoing and other objects and in
accordance with the purpose of the present invention, a storage
apparatus for storing objects includes a set of storage

- compartments arranged in a group, a transfer passage, an
elevator path, movable trays, and an orienting tray. One of

30 . the compartments are reserved. The transfer passage is‘located
adjacent to the group of étorage compartments to provide access
to the compartments. The elevator path is located within the

passage. The movable trays selectively transfer the objects



ofienting tray is adapted to receive an object fromthe 5 el evat or
when the orienting tray is noved to the elevator path and is adapted to
re-orient an object within a plane. The elevator Is adapted to renove a
re-oriented object fromthe turntable whaen the tray is located in the

el evat or paffomléhe elevator to each cgﬁ$§¥£$§§¥}ﬂﬂ§”fgamOEhEHEoHB§¥%ﬁQ§£§he'

features of the present invention that are believed to be novel "are set
forth with par theuledevatamn t HEheppehegptingaitray tse seheohivaly tnepealble

with obj ect dyapt ag : , St r.st.q0d

ret oronce. (2o FRaefHRS, 288 xiay, comobthBhe, oHRY cHESq 2V AT AP e
enbodi nent sorbgutheg wtayt Hies aadappedyity deeeivgs an whijdct FEgoml tlse a
‘di agranmati ¢, cross-sectiqnal side_ yiew 20 . show n vehj cl e storage
appaf at Us SEROTHTTG TN A PESERELPAVEREY ohS BYPd 24 S he (R LRYatARPE
cross-sectianal ikl GiifapteRlV £010¥e08ri btV ah G1FjetitOaeh BPPa" plne.25 Tid. 3

is an enlarged di agranmatic cross-sectional view of a single storage franme
~as seen froflehatpFadé iad@PERCedDyremene sasrpnorignted ghject from the

Fig. 4 is acpphrtaple REhERBILEa FPéSJZéESE'é&”ﬂ_HﬁSV‘éiQ@&té:E dth.
enl argenment of the |ower part o ig. 2, FIg. 5is a dagramatic
cross-sectional view as seen -5- fromthe plane indicated by line 5-5 of

Figmo2; Fig. 6 is a partgpirePrscRtpric oF Rie DeAwingg €W show ng an

orienting tray; 5 Fig. 7 1s a diagranmati c perspective view show ng a
carriage; and .
The features of the present invention that are believed

to be novel are set forth with particularity in the appended
claims. The invention, together with objects and advantages
15 thereof, may best be understood by reference to the following
description of the presently preferred embodiments together

with the accompanying drawings in which:

Fig. 1 is a diagrammatic cross-sectional side view
20 showing a vehicle storage apparatus according to the present

invention;

Fig. 2 is a diagrammatic cross-sectional front view

showing the vehicle storage apparatus;

25
Fig. 3 is an enlarged diagrammatic cross-sectional view
of a single storage frame as seen from the plane indicated by
line 3-3 in Fig. 2;
30 Fig. 4 is a partial diagrammatic cross-sectional view

that is an enlargement of the lower part of Fig. 2;

Fig. 5 is a diagrammatic cross-sectional view as seen



Fig. 8 is a diagrammatic side view of an electric notor 10 and a chain
accordi ng to anot her enbodi nent of the present invention. DETAILED .
DESCRI PTI ON OF THE PREFERRED EMBCDI MENTS 15 A preferred
enbodi nent according to the presepi_invention will now be described

with refer Figs.. 1l.thtoudgh .7 .sho inFLg. 1,.a storage system
or a hal f_%%ﬁ‘ the E’g g?g%(!)laf]iﬁ ?Sebyéﬁlf'eleegﬁélpof’gggggppgt’at us 1, has a row
of storage franmes 2A, 2B, 2C, 2D, 2E. Storage conpartnments 4 are provided

at a plurality of els inthe fr 2A Qr 8E| Gts, vehicl es
1. Loading stati onggﬁ'afﬁe %’r o%i Béﬁggg it %8 lérggtﬁﬁdal%\?% 0 ettlhcz Rir)%?revﬁﬁw

Vehi cl es 3shoeiagoaadozidn®ing tragetri eved fromthe | oading stations 5.
The_l evel s in the franes 2B-2E that correspond to the | evel of the | oading
staPions 5 in frame 2A are each provided with the sane conpartnents 4 as at
the other |evels. Fhg.f7anks &Bd2&ghammatist pecspeetidentvicat slowiveg uaper
| evel s of the frame 2A. 30 Therefore, sections in frame 2B-2E that
are identi 8FTE8984cBP8ns of the frame 2A will be denoted with the same
reference nunerals and will not be described in detail. -6- Initially,
frame 2A will be dgscribed. As,.shown in. Fig,, 2, a vergicall xtendi n

el evator path 6 is®pPoVf ddt hAipgrampatic géﬂ?i‘b’r?"ﬁp“ttﬁé‘ Prlé 3R, mﬁtafnch
7 16 providad & chaos abeara%?ewr&hd\glélo B0 @i R¥AL ObfPaine Gprdoust t he
frame 5 2A. The |l oading sfations 5 are |ocated at each side of the

el evator piRWeBtéanthe ground | evel of frame 2A. Guide rails 8, which
extend into the elevator path 6, are provided in the |oading stations 5.

A plurality of rollers 9, which are rotatable in both forward and reverse
directions, are EEMEQ@ESCRIPTION OF THE PREFERRED EMBODIMENTS

15. A preferred embodiment according to the present
invention will now be described with reference to Figs. 1

through 7.

As _shown in Fig. 1, a storage system, or a half-

20 underground type vehiéle storage apparatus 1, has a row of
storage frames 2A, 2B; 2C, 2D, 2E. Storage compartments 4 are
provided at a plurality of levels in the frames 2A-2E to store
objects, or vehicles 1. Loading stations 5 are provided at the

ground level of the frame 2A. Vehicles 3 are stored and

25 retrieved from the loading étations 5. The levels in the
frames 2B-2E that correspond to the 1level of the loading
stations 5 in frame 2A are each provided with the same
compartments 4 as at the other levels. The frames 2B-2E have

a structure identical to the upper levels of the frame 2A.

30 Therefore, sections in frame 23-2E that are identical to
sections of the frame 2A will be denoted with the same

reference numerals and will not be described in detail.



10 , by the rails 8. Loading carriages 10 are supported by the rollers
9. Conb- shaped prongs (not shown) are provided on the left and right sides
of each carriage 10. Levels of conpartnents 4 are provided both above and

15 bel ow the | oading station 5. _gach corrpartrrent 4 is capabl e of
accomodati ng two vehjcl es. 3 arrange 5| d her a first
storing space 4a a Jat%%i%%d 5?8?'% g cg ]!]J(';%%%bl eAg? i{% d

acconmodat iFig A B/ ﬁzg|vfér\ﬂihﬂdl|lqr %xwrﬁld@‘ mairaumeqﬁtmm mmded tat t he
sides of the elevator path 6. Qui de rail.s 11 }le ch exte

lateral |y tHhedgiddi Slelcrts‘ionatﬂf- dheoframendtg & 20 Pr&rvé'dﬁdo\ﬂtded

in each conp Bd n4coréeQbHﬁ&kh&Yt&ft}{éﬂél@ir%t@a% p%hcb abévé Otred affand N
bot h formard and reverse directions, are provided along the rails 11. 25

Firsi and s¥&eondTheajondiing statiengr & musilrented tak eprebasafepsfh thent
positions t ui 13 ?%% th t

t he Iomernoé)‘{é‘?a;é\%ggﬁaq%] Gofo:;nrg:t}gar?%%s?en?on v:eé.l IQ);EX él%x’t e(r?' Qiaét e%a]ﬁ]i]&al
and are oves) ayipiach 3xktend iwitich tdec leleviaior pathl 6r.alaxey pafowiglede in 1t319 16,
vvhicharertaablelnbothfrwada verse directions, i ded
al ong the rt93¢tag siati P8§pe"§'t|ve’} ypT ﬁ EXI 12 séjlﬁ?iiﬁgﬁr &l |‘f’P‘gﬁ r?d:%

| owered to pbtuIacinobothe fodkhed lend Tevierske directionssi atenaippirtdi
he| ght of the gw de rail 11. As shown in Fig. 3, a first carr%/etray 17 |s

pHbrted BYt ber 61641&483 8.2 oLoaﬂénguFaerulage§ 10 iare neupPeEted: by
space 4a of n o} rmm:)ar?rfga
| ower nost eve secon %gial %% {%&Qﬁspporte yrﬁrﬁeérol I teJrh:tlhze of

t he gui de rkefs aﬂdlmqline s;mwﬁtenamg:aamrmg@blomnb | i ke prongs 17a,
18a are forned in the left and

Levels of compartments 4 are provided both above and

15 below the loading station 5. Each compartment 4 is capable of
accommodating two vehicles 3 arranged side by side. 1In other

words, a first storing space 4a and a second storing space 4b,

each capable of accommodating a single vehicle 3, are defined

in each compartment 4 to the sides of the elevator path 6.

20 Guide rails 11, which extend laterally through the first and
second storing spaces 4a, 4b, are provided in each compartment

4. A plurality of rollers 12, which are rotatable in both

forward and reverse directions, are provided along the rails

11.
25
First and second tray rails 13, 14 are provided in the
elevator path 6 at positions corresponding to the guide rails
11 (except for the rails 11 at the lowermost level). The first
and second rails 13, 14 extend laterally and are overlapped
30 with each other. A plurality of rollers 15, 16, which are

rotatable in both forward and reverse directions, are provided
along the rails 13, 14, respectively. Both rails 13, 14 are
lifted and lowered to allow each of the rails 13, 14 to be



right sides of the trays 17, 18, respectively, having shapes 10

I dentical to the prongs of the carriages 10. Elevators 19, which lift and

| ower vehicles 3, are provided in the elevator paths 6. As shown in Fig. 3,
each el evator 19 includes a pair of eleyator frames 20 provided on 15

e left and ¢{ght sid h.6. | 19 al
| ncl udes cOMBEPREBRoRGs CHBESHBRE Ho br b BCE 198 FehE F1 amps 20 ovard ach

ot her. The prongs 20a are Iocated alternately with respect to the prongs
17a, 18a of the fir nd seco ys 1 The nds f the & S
20 20 in the f%ﬁra}b cha hﬁﬁ? or X h ’%ayeac']h %ngdﬁ’epo\ﬁtterr?

vertical fregetRBé. rbulerer rmr of R—Jme guddeofraiQish 19/ dvatiiie fiiarsts sX(bmimey
each connected to a cable 7a, which extends fromthe wi.nch 7. The el evator

19 i3 |iftetPeRe | afeagh SONRAERORE \§ axceREF S FWmPartmentsd t he
cabl e 7a. Zg Asheé NQfbrinbdt Geveh RNd B sébdd i Sy RASAIB 4% Supptitted

bet ween the frames 2A-2E at the |‘'owernobst | evel |n the “direction
per pendi culby the tli’mllfﬁrmelbfoﬂ:l@e Qguideheraidss dgle 2P tha s @tPring of

the [rames Zhedl b PUdwol k8l biofds P 18a WHCtoRibANdnPEna! ike lindach

other, are he passage transter carri age ravel s
al ong the rnid_;htZQldés elﬁoh/hel trhyg. 17, tii8g caspergdvedy ,ndavdesy sHapdsped

bas 25 and, $. a1r f su ort rails €6 ext endi p Iatﬁéally fromthe base
K plurat ?€ dF?e € JBTAngs of t%?o??ﬂ% $F° t he" opposi ng surfaces of

each rail 26. The rollers 26 are rotatable in both forward and reyerse
A A LRL L L L ST R L
26 are arr apgsdi 364 VRN tABd cAkvARRS Wdthd e | edd Shewhi SRt FA¢.dg radch 11.

elevator 19 includes a pair of elevator frames 20 provided on

15 the left and right sides of each elevator path 6. Each

elevator 19 also includes comb-like prongs 20a, which project

from the frames 20 toward each other. The prongs 20a are

located alternately with respect to the prongs 17a, 18a of the

first and second trays .17, 18. The ends of the two frames 20

20 in the four corners of each elevator path 6 each engage with

a vertical frame 21. Furthermore, the ends of both elevator

frames 20 are each connected to a cable 7a, which extends from

the winch 7. The elevator 19 is lifted or lowered by driving

the winch 7 and winding or unwinding the cable 7a.

25
As shown in Figs. 4 and 5, a transfer passage 22
extends between the frames 2A-2E at the lowermost level in the
direction perpendicular to the plane of Fig. 4. .The passage
22 thus connects each of the frames 2A-2E. A pair of rails 23,
30 which extend parallel to each other, are provided in the

passage 22. A transfer carriage 24 travels along the rails 23.

As shown in Fig. 7, the carriage 24 includes a U-shaped



10 ., In nost |[-owernost conpartnents 4, each storing space 4a, 4b
has a transfer tray 28. Thus, there are four transfer trays 28 at the

| ower nost | evels of frames 2B-2E. However, as shown in Fig. 5, the

| oner nost | evel of frame 2A has only fwo transfer trays 28, one for each

first storin ce J4a. These. 15 conpar n t I evel
of frame fﬁ%a?%a(?é‘ﬁ Pfepgufe%%rmocrotmfgﬁﬁetﬁ)?? e&%q.ﬁ%fl{:? a%gtéz‘%glglr)g@ onl
suppor t ed dhe tihese ob b er sAlglatal heyr ol 2olleroah- hirke ajsongror@dedwiinc h
are identical to the prongs 17a, 18a of the frays 17 18, e fo din the
left and ritht OBPARLNG SBALACEFaP 22l ’ﬁglihgén_ﬂ i The g".’°ﬁ:,[e’é§1 égl‘?é‘ﬁﬁ ng
tray 29 i SeapbiediRYbbER Folrvard khdirdirddlidSrddtidnd he wReANdhe
storing space 4b at the right side of the frane 2A. By rotating the rollers

12 %of the qastriage ahdishwoved| tpsazpositing beside2enenodi ther storage the
forvard ofcg V%Féxﬁeﬁéé e&t'gg’shg‘%nt Eﬂyriﬁsg%eégﬁeg""eﬁﬂe? Q%@%‘R“@aﬁ&%“ ng
: ig. 0, y

space 4b an e carriagé shown™i he orientrng tra 9

i ncl udes @6martergatrangedObetweent andslEfilgndt, wiirtth atheir befibl and2 righe 30
fl oor 30 extends between the opposed sets of rollers 12, 27 and has support
sectionsaﬂ“%%é;#qiiﬁ Ltd rear end that may be supported by the rollers 12
or 27. The wdth of the floor 30 in the lateral direction is |less than the

di_st bet t -9- left d right 20 t I t 19.
T 215 of the co AOThaAenSTAY cHORPBAREPRET; b PABNCBROELTS! SERES! | oor

30 and enaly,eqp Bhst a0k rahsifee itwapt 28l.e Fhushr ehegeddze Foush thans far
i nterval between one another that Is equal to the i nterval between

5
t he prongdr2ys @8 akethpalovermest lawisiaf fxames PRBr2EandHPWgNersi @8s of
the turnt %mgﬁgx?’t%ﬁe-f‘ﬁg.f Bontgp%”‘ioﬁa%%o@&die%alt B th’:faﬂnbaléhe has ¥ndy two

ar c- shape cent el -
transfer trays 28, one for each first storing space 4a. These

15 compartments 4 at the lowermost level of frame 2A each define
a reserved compartment. The trays 28 are supported by the
rollers 12 of the rails 11. Comb-like prongs 28a, which are
identical to the prongs 17a, 18a of the trays 17, 18, are
formed in the left and right sides of each tray 28.

20
As shown in Fig. 4, an orienting tray 29 is supported

by the rollers 12 of the rails 11 in the second storing space
4b at the right side of the frame 2A. By rotating the rollers
12 of the rails 11 and the rollers 27 of the rails 26 in either
25 the forward or reverse direction, the tray 29 moves between the

second storing space 4b and the carriage 24.

As shown in Fig. 6, the orienting tray 29 includes a

moving floor 30, a center shaft 31, and a turntable 32. The

30 floor 30 extends between the opposed sets of rollers 12, 27 and
has support sections at its front and rear end that may be
supported by the rollers 12 or 27. The width of the floor 30

in the lateral direction is'less than the distance between the



the agcs coincide with the center shaft 31. A plurality of rollers 34 are
rotatably supported under the front and rear 10 ends of the turntable
32. As shown in Fig. 4, auxiliary floors 35 are provided at the left and
right sides of the | owernost section o§-the elevator path 6 of frame 2A

The auxiliary, floors. are each .15 S hy a t phet
expander 3 eh"\i%ﬂ i%lé% (—i"r"FsolncﬂseEioliil f’ﬁet\}/1 r%?g‘g#cg?rfe)%t i Oi:ﬁ‘é‘é’%{/% ﬁ%e?{R%? S
connect ed tentée skaft P andeindit uphdrdx feomsthe camterncef the £kpandd® 36
by expandi n I tself. The cyl.i.nd 37,.and t

or contracting. he, expanders 36
function aégg PRppees ‘W‘?@Ff%tlf'?@ Q;p&%rt‘?@qa?]‘?o%rzs‘ %%‘fgsexf?e?\ﬂe'g]?lﬁ\e.
auxi liary hhoar a» istoPVEH batwekhnl b Paabthes, thad tie egqRasurdcacenhef
"the auxiliary floor 35 and the noving floor 30 are aligned in the sane

pl ahe.  \WhBhermalekpireen sbei provgs dfa ofcttde tIRY ARi |3%8 \PFIBIACES | s
moved 10 agh 0yl efo A0 Yightdsti8s! 0 SHE! ARMAlbId 3 AUX\heA ofP and

floor 35 isS'| ower tom surface of e guide rails 11. The
oper ati on péarhendshf|tthe ttanagabdepdRaane droishapedv and deber¢eérntier Tof

store a vehjcle 3 in the sjiorage franme 30 24, at,.the first orin

space 4a oFi‘Sn@rﬁs tq%l’ﬁ’é%d‘é&%bn%ﬁ?tﬁ%m:?rﬁaﬁgse%llhe I%v%]?%%l?%vgf,
the el evat gb118risS 3W0VREL tFoLa b1y | SippoLesdt Gaded dhe dinantd axid oneanf
the | oading stations 5. The vehicle 5 1s driven into the |oading -10-

st 39i on 5 8RdsseSppbe Surnpkableadlnmg carriage 10. The rollers 9 of the
rails 8 are then rotated to nove the carriage 10 together with the vehicle

3 into the elevator path 6. Wen the elevator 19 is raised fron1belpﬁléhe
carriage 10, the pRe&n§kown in Figy d taixichiamst FlogrsHad3 25F obEAvLifge

B;ggg; g{)asee 3 "IAAE ik ABgRt " 834k oNenkehichleimdstS dRABdEbbychee
elevator path 6 of frame 2A. The auxiliary floors 35 are each
15 supported by a pantograph type expander 36 which is extensible
in the vertical direction. A cylinder 37 is connected to the
each expander 36 and extends or contracts the expander 36 by
expanding or contracting itself. The cylinders 37 and the
expanders 36 function as a lifter. When the expander 36 is
20 most extended, the auxiliary floor 35 is moved to a lifted
position, and the top surface of the auxiliary floor 35 and the
moving floor 30 are aligned in the same plane. When the
expander 36 is most contracted, the auxiliary floor 35 is moved
to a lowered position and the top surface of the auxiliary

25 floor 35 is lower than the bottom surface of the guide rails
11.

The operation of the vehicle storage apparatus 1 will

.now be described. To store a vehicle 3 in the storage frame

30 2A at the first storing space 4a of one of the storage
compartments 4 above the lowermost level, the elevator 19 is

moved to a position below the guide rails 8 of one of the

loading stations 5. The vehicle 5 is driven into the loading



of the elevator 19 and thus transferred to the elevator 19. The el evator 19
carries the vehicle 3 to a position 10 where the elevator 19 is

| ocat ed above the guide rails 11 of the designated conpartnment 4. The first
and second tray rails 13, 14 are |lifteg.or lowered to arrange the second

rails 14 at_,the _sa hei ght as,the .quide rails 11..Th Il e 12 t he
Lol e rai | BtatioRiSt RS, indta i s Hoaling atsidgs 18, Sile'Fotlek e
rotated to9mwe the $agdsd 8 rayve lehent edtuterl ettt AbvRAtthed. cafitisgsond
tray 18 is suggorted by the second rails 14 in the el evattg{ qpath 6.a the

Af t er war ds tog! her r‘gft neh® FSHEF L3 §n.*t9_, the glevatqy & 0 |
arrange t h%lta'v%%brrz %'9' g.sl?rﬂl;.}sdé&efméfdvgmhéscéf‘@i% deo! athe ﬁi'on-grge

‘rollers 12 of the erails 11 and the rollers 15 of the tlrst
rai bs 13 aR@at aEnthetelexatar i easse throyght the prongscofhthe| eaurdaggat h

6. The fir tr 7. pp. e exfLLs | 13,1 h a

path 6. 25§b° B & rééufﬁ’tﬁ$é g?ﬁ%%?gt%eiéléség%% ?9§¥a??%i§58bﬁé %g%icle
3 is | owered themedkoatoirhd9f ahslt thod teansdeirrads tb/ théS8elbwattiber dl9%evat or
19 is |l owered, the prongs 20a of the elevator 19 passes through the prongs
17a, 18a of the respective trays 17, 18. This results in the vehicle 3
bei ng transferred Thet lkdedthtor 19icatrieaythé. vehlielle sttd raypdégitionhen

retyrned to,the first storing space 4a b eversing the steps . |ust

dei@ri bed. W&Sﬁ?e(ﬂ’@nﬁ]ﬁv tr%gv]qui’cﬁ el‘?{—‘é}ée‘iﬁ}?%‘fﬁ i%‘? he4 ‘%‘? sfalsf%r?'ﬁfgpace
4a. The seenaddéssynd€ed conpartiing’ 380 triet Rers€CORd second- tBaPrragispace
4b by reverS|n?gthe SL£¥€;ALBt described. To store a vehicle 3 in the

second st odPmnglépace S lowened $popzgangenphet AepeRd4rabbselinat
LChELT=, EAChand noight s A ifadSealad 16y o oERgerbIsgEs 2ot g e

guide rails 11 and the rollers 16 of the second rails 14 are

15 then rotated to move the second tray 18 into the elevator path

6. The second tray 18 is supported by the second rails 14 in

the elevator path 6. Afterwards, the first and second rails

13, 14 are lifted or lowered to arrange the first rails 13 at

the same height as the guide rails 11. The rollers 12 of the

20 guide rails 11 and the rollers 15 of the first rails 13 are

then rotated to move the first tray 17 into the elevator path

6. The first tray 17 is supported by the first rails 13 in the

elevator path 6.

25 In this state, the elevator 19 carrying the vehicle 3
is lowered from above the first and second trays 17, 18. As
the elevator 19 is lowered, the prongs 20a of the elevator 19
passes through the prongs 17a, 18a of the respective trays 17,
18. This results in the vehicle 3 being transferred to the
30 first tray 17. The first tray 17 is then returned to the first
- storing space 4a by reversing the steps just described.
Consequently, the vehicle 3 is stbred in the first storing

space 4a. The second tray 18 is also returned to the second



rails 11 of the designated conpartment 4. The second tray 18 is then noved
into the elevator path 6 to be supported by either the first or the second
rails 13, 14. In this state, 10 the el evator 19 carrying the vehicle 3
is |owered fromabove the second tray 1§;_As the elevator 19 is | owered,

t he prongs f V, R pelily ﬁﬂ? SR he tray
18. This regéaﬁ.lgnll#]%e%a:ée\?eﬁ %%]%‘g%ﬁbﬁq]rans%eé%dpio rs% sec%é]ecfi'tray 18.
The second tray 18 is then returned to the 15 second storing space 4b
by reversing the steps j,ust de I . 2 Cons | G [

stored in the secongpqstéc}%%ﬁggsgééégi%3prr§?ér]?é§/éé>ﬁg %ﬁf\éﬁg %p%rc%ml%@f
second st or igige spficEh@0storagdbcompartmentsat edbovapaheniowedmos tf lavellA,
the elevator 19 of the stqrage frame 2A is ved toward.the conpart.nent 4
and pbsi ti orfdtf RHTR e ui°%e"1fh§ Is§°ff.geﬂfg'pa§?@c39d cariyefs t&ﬁg&%‘f it o
the el evat orgpag pdbiWibh Wherdebhs! E18r&8dr i1 ilshabeaited RbVeS tHealghidde
elevator 19 is lifted from bel ow 25 the tray 18. As the elevator 19

is lifted, t#ilf digef2dhetesignatedacompartpess dhr oFhe SREPbIFay1Idd of
the tray 18-i%g£ﬁeﬁe§d6kr‘e% '{hi etﬁéh'ei'e%a%oﬁegﬁr&lrgf @n%fo_erﬁéds&gpégﬁed by,

el evator 109. After the elevat 9 receives t Icle”3,
the tray 18 estheruthedfivstterothgi aatohdcaaida. 13hedsd .t h@nelthist state,i s

nov towar d .t he ] oadin ation 5 an osiiioned,abgve the qui rahl s 8.
The Kour 11 ag e SLEPERE, B APy End En8 VehiBIE 3728 Tordfel e Bt
el evat or 19 the |sagomed tiagmebovas t tige cslgvaga 10. iAs lowereldsvaher pkongs
| onered, the reggs 20a _of the elevator 19 pass througggtaé prgg of the
carriage 10.20/; Fé@u@@?"?ﬁ%'h%gv%ﬁ%l@‘%"% rﬁ‘et PXRIEE: réd OF t tray.
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second tray 18. The second tray 18 is then returned to the
15 second storing space 4b by reversing the steps just described.
Consequently, the vehicle 3 is stored in the second storing

space 4b.

To retrieve a vehicle 3 from the second storing space

20 4b of a deéignated compartment 4 of frame 2A, the elevator 19
of the storage frame 2A is moved toward the compartment 4 and
positioned below the guide rails 11. The second tray 18 then

moves into the elevator path 6 with the vehicle 3 carried
thereon. In this state, the elevator 19 is lifted from below

25 the tray 18. As the elevator 19 is lifted, the prongs 20a of
the elevator 19 pass through the prongs 18a of the tray 18.

This results in the vehicle 3 being transferred to the elevator

19.

30 After the elevator 19 receives the vehicle 3, the tray
18 is returned to its original location. Then, the elevator
19 is moved toward the loading station 5 and positioned above

the guide rails 8. The carriage 10 is then moved into the



‘statign 5 with the vehicle 3 carried thereon. The vehicle 3 is subsequently
driven out fromthe |loading station 5 and thus renoved fromthe vehicle

storage apparatus 1. 10 To retrieve a vehicle 3 fromthe first
storing space 4a of a designated conpajfnent 4 the elevator 19 is noved to

t he conpar osi ned b 1. _The first and
secondn}t)r a%ﬂ%glé % i@igﬂﬁfaér%glﬁ? e%’%‘(ail:%’ﬁ\e ed1§ oicévﬁ’%ﬁ'n STM RFAHS | s
14 at the eamsldng:egm add lthegwlévatbr 19 isaldwerdd, the eyl 2048Y0f8 is
t hen noved_jnto.the elev%torE§$th 6. The second tray 18_is supported by t he
second raiFée glpvatpr 4 gh Hhe cPHARGS, °fh§hﬁ CATTiRges ekd

rails 13, énlgrﬁegufﬁseqrprth@%hgéléo %éﬂiwecfab&f&:&éh 8l %geléaﬁl{.ﬁg .

- sane height as the guide rail ) e first tray suppor
veh?cl e 3 18-t h&dteswaadsnt cthema;rme)rlq)am 6etimaed| rtgt ttheayl dlad i reg

support ed nf a t he, el evat ath 6. thi s st t he
el evat or gt‘a{:tﬂ f!tseg'5 %o%h%eﬂ’o%v}\ﬁ%% gjsca rle;air t?'[ rgr?dl se cn?d ‘f%g"g 73 18.
As the el evat mbsﬂquemtlliyf derdvenheupr 6nga 288 adiliry & tauaiion- 5l hritRShus

t hrough th PLo0gS l7a,,18a of .the trays 17, 18. Th|s results in the
vehicle 3 elhﬁe L BP0 tBy VERLC P oRERT 298 PPAFRAYMF ebator 19. The trays
17, 18 are then repl aced |n their orlglnal | ocations in a reverse 30

The vehicgle 3 js.then car the el evatqr 19 and transferred
t&n?he carriage 1 ?nr?tﬁlﬁgﬁeanﬁﬁh dé§8pl 38 HEEE SHOFINGHiSRAESS i s

subsequentdy cfira ides ipnaterl Qﬁ:’ntpaaﬁﬁnem: i)t @HehleRRdtiold 13 ald Mo vedS i S
subsequent |y driven out -13- fromthe Ioadln%hstatlon 5 and thus renoved

fromthe VEIM GUERaIment 4ppBdpesitiongd bedoye ddesraily bl i ntTheor
retrieved fIf@%tQﬁdSSecondf%E%&5¥é¥lémhfpaﬁf 4P 01 8+ d85b8"3bGlred to

conpartment 4 wit
arrange the second rails 14 at the same helght as the guide

15 rails 11. The second tray 18 is then moved into the elevator
path 6. The second tray 18 is supported by the second rails
14 in the elevator path 6. Afterwards, the first and second
rails 13, 14 are lifted or lowered to arrange the first rails
13 at the same height as the guide rails 11.. Thé first tray

20 17 supporting a vehicle 3 is then moved into the elevator path
6. The first tray 17 is supported by the first rails 13 in the
elevator path 6.

In this state, the elevator 19 is lifted from below the

25 first and second trays 17, 18. As the elevator 19 is lifted,
the prongs 20a of the elevator 19 pass through the prongs 17a,

18a of the trays 17, 18. This results in the.vehicle 3 being
received by the prongs 20a of the elevator 19. The trays 17,

18 are then replaced in their original locations in a reverse

30 manner. The vehicle 3 is then carried by the elevator 19 and
transferred to the carriage 10 in the same manner as described

~above. The vehicle 3 is subsequently carried by the carriage

10 into the loading station 5 and is subsequently driven out



anot her vehicle 3 stored in the adjacent storing space 4b, the vehicle 3 in
the second storing space 4b is first transferred to the elevator 19 and ,
tenporarily stored in another second storing space 4b. After the vehicle
3 is stored into or 10 retrieved-f3-omthe first storing space 4a, the

vehi cl e 3 EeRROLRE! 1babiolged dat idrd SPUR Lhid GUHbILS' F6ien SDRE CvdhiéTe

returned to its origina econd storing space 4b by the elevator 19. 15

To store astenhgecappamating dt.orage frame 2B at one of the storage
conpartments 4 above the | owernost |evel, one of the trays 28 | ocated
beside the carriage 24 is noved toward the passage 22 and received by the
carriage 24. The cWhenagevedichen3cisrstoredeintayopsretrieved fromathe

path 6 of the fra 20 2A. , The el evator 19 9 B,s ed
to posi ti &ﬁsltovﬁent‘rso’f% Fﬂgc?uéﬂor?fr Cll esz’@“%ee‘{ e%gl\?g%%?ﬂgﬁgo# the Trane
~ 2A recei veanathehi eékiSlat3 tdivdeddnghet aliljacent agttot Sng hepatowshb gdthewar d
the 25 carriage, 24 and tray 28. As the elevator 19 is | owered, the
prongs 20aVBhiche & thathe 9ecpidsStertRgnsPace pfRntR stt¥ﬁ%s§é5§e§8.
As a resul to e Widvdtor 19 hRACHLRBoRYrilg BLeRed 482 fMother té8¥ord and

is thus transferred to the tray 28. 30 The carriage 24 then carries the
tray 28 inSsoriade| 2p3¢er 4pat h Bibert Hdief réeiole Bhelw| evared Imtsr €Fe

fr 2B i p f b I r ok9 i [ 14-
t hgagr ongsisgggglge?hﬁ%vgﬁg ﬁgp%\%s'sé%f’%rlglggh egpr‘l(%rﬁgs %af‘%?‘q’tc%ee t%ay
28. Thi s rtempbrarilyhetoredclin & EEpayateskisebrisl) sttorggempacddhfis he
el evator 19 and thus traqgferred.to the el eyatqr 19. The elewﬂ;ob 19 ﬁhen
lifts the 68%PEP§ tg its original second storing space y the

elevator 19.

15 To store a vehicle 3 in the storage frame 2B at one of
the storage compartments 4 above the lowermost level, one of
the trays 28 located beside the carriage 24 is moved toward the
passage 22 and received by the carriage 24. The carriage 24
then carries the tray 28 into the elevator path 6 of the frame

20 2A. The elevator 19 of the frame 2B is moved to a position

lower than the support rails 26.

The elevator 19 of the frame 2A receives a vehicle 3
at the loading station 5 and is then lowered toward the
25 . carriage 24 and tray 28. As the elevator 19 is lowered, the
prongs 20a of the elevator 19 pass throﬁgh the prongs 28a of
the tray 28. As a result, the vehicle 3 is received by the
prongs 28a of the tray 28 and is thus transferred to the tray
28.
30
The carriage 24 then carries the tray 28 into the
elevator path 6 of the frame 2B. The elevator 19 of the frame

2B is moved upward from below. As the elevator 19 is lifted,



5 , store the vehicle 3 in the designated conpartnent of the frane 2B

To retrieve a vehicle 3 froma designated conpartnment 4 in the franme 2B,
the vehicle 3 is first transferred to the 10 el evator 19 of the frane
2B. The vehicle 3 is then transferredijfromthe elevator 19 to the tray 28

on the carry n d k0t |.evat or. _pa I ngLhe
vehicle 3 é%??ﬁg%ég% ?R§p§§rFP%§%1%%%F§r}é?e'33% %@rgﬁ e%gghkgr%%gAggé
transport ecdfi ctheh¢&ragadi8ng Thisi weshlthfl iey whedvehlibdev8hbeliagl received i S

driven out . fromthe | oadi station 5.and is thus renpved from_the vehicle
st or age apﬁﬁ?aqh% HF°%@ﬁi28§s°g3thﬁrﬁle¥FGP€d19iﬂPg ggﬁﬁ trapsferzgd trom
~conpar t nentghet ellevialt®rstionagenkr @levater2isakpes 1hetkowvhemehiéde 3 to

level in the sanme manner as with the frane 2B. To store a vehicle 3 in the

first storiSterepibe ¥ghiclend inftheidasignateshspmpagtmengt ofhtheofEamest
| evel of thg frane 2A, the carriage 24 is noved into the elevator path 6 of
25 the frame 2A, .as shown in Fig. 5. The tray 28 in the first storing
space 4a is then noved to the passage 22 and received by the carriage 24.

The el evator 19 | ovgy %eft:?"ie\é‘éhEcbéhiggéoﬁ‘TEgﬁ%n'r g?ﬁ%gﬁgﬁ%%h%oﬁpﬁﬂ‘ nt

transfers the vehicle 3 to the tray en novesto t
first storidngdnpthe fvame 3B, the webielehd ishftrst3transfierspdceéod4she By

revgersing t eps, .Lhe vehicle isketrieved fromthe vehicle storage
ap\gg’r at us fa%%%t§%5?§ﬁ£ sﬁ‘) e J%ﬂ'?efﬁ%c'l e 3% Xeﬁﬁ‘éf?i $SJ(S St ﬁ:d:w}@@rfg of
the right $hremageheospevatopt 19 aio ttige | xey M8t onewhe Gfatiibade ap® 2Ad t he
carriage 24 is mved tho hge el evator path 6 _of the frame 2A. The
orienting fPXgdodnte the.ergyagor: Bathng 9t the frame Becofhesvehirdesface

4b to the lairisaceAdthbochPgiagace4 is received by the elevator 19 and
transported to the loading station 5. Afterwards, the vehicle
15 3.is driven out from the loading station 5 and is thus removed

from the vehicle storage apparatus 1.

Vehicles 3 are stored into and retrieved from
compartments 4 of the storage frames 2C-2E above the lowermost

20 level in the same manner as with the frame 2B.

To store a vehicle 3 in the first storing space 4a of
the left storage compartment 4 at the lowermost level of the
frame 2A, the carriage 24 is moved into the elevator path 6 of

25 the frame 2A, as shown in Fig. 5. The tray 28 in the first
storing space 4a is then moved to the passage 22 and received
by the carriage 24. The elevator 19 lowers the vehicle 3 from
the loading station 5 and transfers the vehicle 3 to the tray
28. The tray 28 then moves to the firstlstoring space 4a to

30 store the vehicle 3 in the space 4a. By reversing these steps,

the vehicle 3 is retrieved from the vehicle storage apparatus
1.



4b. The tray 28 in the designated first storing space 4a is noved to the
passage 22 and received by the carriage 24. In this state, the el evator 19
| owers the vehicle 3 fromthe |oading station 5 and transfers the vehicle 3
to the tray 28. 10 The tray 28 is,d.hen noved to the first storing

space 4a to store fhe _yehicle i 0, the spagce 4 I N SgEASLEepS,
the vehicle 3 may 2 ?5?¥?e%é8§?+%%%t%el§p @% §3F§¥o£§¥§%§éag€%€§ch fin
ei ther onethé thghtesedfadd compabtmeht g4 S@tcthe 4bowérmdst slevaeof the

conmpartment 4 at _the | owernost |evel of the frame éB, he carriaﬁe 64 %s
moved i nt ofrAEecPRy e GAHTiagvR4Y HE FPYRE 3BtoThHRe(Pl§VaROT PERB &(8Fi ng

space 4b. Oi:ghheﬁf&%@' WAt edp® PR ERNEDhg4tiayt RON iEDUfEr Gndvid PRESRUENE2
and received by the carriage 24. The carrlage 24 20 carrying the tray
28 Bbs t henrightdseeord tskoming apacepdbhte thet heftrgagond stAringsspagee,

t he el evat 19 vehi ) ffﬁ% j n :
- transfers tg%é véﬂﬁl%@?? t'ﬁg tggee &é{é&%@é@sf gg%:i%ﬁ%gibgiéi 4sjatJﬁ?an
moved i nt omblredeltey dthey peEEidade 2 tdred fregeidRl byfHehe regreiagecdd novER to
t he second, st.ori spacg, 4b to store the,vehicl N pac
reversing Fﬁé?e %qiq‘?etp{’ ﬁ\% SARVRLETs Ty 1BUSFE; (r?"lhe%ve‘&e*]}r]%ln?t ﬁe%vrgﬂ? cﬁe{\e

storage appakaiHg staBPor 05 sand etPansbéssetBei vehbeléi Bstosthei tigagp2se 4a
of a designated .storage conpartnment 4 at the | owernost | evel of the frame
2B10t he trXpe2d-raAyY t B@ dscihgnsmgviady tpaeheqfirst storing,; SRage n‘gatF%y 29

and the prapgse2Phie YelilaL!£UH thel dpRaaSeh ! OMpidvVis iRy ¢hedddsebphhc

turntabl e I'S results 1n the venhic g recei véd by the prongs
32a of thether nehlicde33 may beusetrievedr fedm thehspagendabl e 32. The
auxiliary - : _

To store a vehicle 3 in either one of the second

15 storing spaces 4b of the storage compaftment 4 at the lowermost

level of the frame 2B, the carriage 24 is moved into the

elevator path 6 of the frame 2B. The tray 28 in the storing

space 4b of the designated compartment 4 is then moved to the

passage 22 and received by the carriage 24. The carriage 24

20 carrying the tray 28 is then moved into the elevator path 6 of
the frame 2A.

In this state, the elevator 19 lowers the vehicle 3

from the loading station 5 and transfers the vehicle 3 to the

25 tray 28. The carriage 24 is then moved into the elevator path

' 6 of the frame 2B. The tray 28 then moves to the second

storing space 4b to store the vehicle 3 in the space 4b. By

reversing these steps, the vehicle 3 may be retrieved from the
vehicle storage apparatus 1.

30
To store a vehicle 3 in the first storing space 4a of

a designated storage cbmpartment 4 at the lowermost level of

the frame 2B, the tray 28 of the second storing space 4b is

.
N



, floors 35 at the left and right sides of the carriage 24 are noved
to the lifted position causing the top surfaces of the floors 35 and the
noving floor 30 to be at the sane height. The turntable 32 is rotated about
t he center shaft 31 wth the vehicleq7carried t hereon. During the

rotation, r 34 rovided u r 2,£0 t
the top surrf1 ﬁf&é&xizlgi o FE RS, ;?g% OCT{et}fé(;n%E%EA@osﬁr}&cé%g%he _
turntabl e Barbaghou:aiee@xfc@rgslmaiw ate turtitables @83 .0n THid heedults abhe 32
reverses the orientation qof th vehicle 3 C?I‘I‘I %& 8?}? eon.

Af t er war dstPE nEeRIEle D Peigg FF‘F?lYﬁg by Ehe iBFPNIS, bEPERFARLE he

prongs 20a39f ahle tHhdV AriinskeAEE {d" ondhthPatab28032322 Me ti\s—'xiyiaéfbl e
32. This results in the vehicle 3 being recei ved% t he prongs 20a of

el efat or 161leadst Bds atr &hef defdd ang wHghl @isles thep carrlngq e'4‘4 t vee
vehicle 3 J s tpapsf e h 0 u

| onered to ?H Ig%er%éé gé‘tgetehoﬁog,&? %h sapjt)l%sl"y]eth% ﬁ]dg tas(r)défséur ace (5)1%1?(% he
auxiliary flloors 35 ane a:ﬂmm;exira; Blgmsi 30 ohol becratt tdhe tdemddieDght . :
surface of raij.s .11. rienting tray 29 is t turned to
ts ort g nEhS pheritahid 37 45 rekanadcabpufotin et e “hafe el 60T 1 2
the vehi cl geRit et Becherdbnd thbdeboal S Dﬁid.n?’ ahe afcrddion,chine erdliers he
reoriented_state to the carriage 10 of the 30 station 5. The vehlcle

3 18 then #tiPYeNided ndenshawrntalls g each b ‘iﬂPo‘f‘FJ?/f"HEﬁ i€ out
fromthe |ppdi Qﬂxﬁfﬁgéiégnfﬁoors 3§8n11é‘5r ffcéiaﬁg E‘HQVE rEQBeOrienting tray

29 is carried on t rriage 24 en reve S|ngt e orientation of the
‘'vehicle 3. Therefore, in conparison W|th the prior art, the

The turntable 32 is rotated for 180 degrees. The

rotation of the turntable 32 reverses the orientation of the

15 vehicle 3 carried thereon. Afterwards, the elevator 19 lifts
the orienting tray 29 from below and the prongs 20a of the
elevator 19 pass through the prongs 32a of the turntable 32.

This results in the vehicle 3 being received by the prongs 20a

of the elevator 19 and thus transferred to the elevator 19.'

20 After the vehicle 3 is transferred to the elevator 19, the
auxiliary floors 35 are lowered to the lowered position. At

this position, the top surface of the auxiliary floors 35 are
arranged at a position lower than the bottom surface of the

guide rails 11.

25
' The orienting tray 29 is then returned to its original
position in the second storing space 4b. The elevator 19 lifts
the vehicle 3 to the loading station 5 and transfers the
vehicle 3 in the reoriented state to the carriage 10 of the
30 station 5. The vehicle 3 is then retrieved from the vehicle

storage apparatus 1 by driving it out from the loading station
5.



wei ght, of the carriage 24 is reduced when it travels between 5 t he
frane 2A and the frames 2B-2E carrying the vehicle 3. This increases the
traveling speed of the carriage 24 and upgrades the efficiency of storing
and retrieving vehicles 3 fromthe stqr e conpartments 4 of the storage
frames 2B-2E. 10 ona t he centers _of .the movin oor
30 and the turmnﬂﬂ%?3§e§FElBSHn§bP¥8'tBhéaeﬁlﬁp éPgbﬁrFﬁé %eﬁféFQﬁé#% 31

and the turéh ale cddrdiadetal ehidpeiler HavEidingd bhel aiitfitistion RE the
turntabl e 32 does not contact thé vertical frames 21 and occupies a n1n|num

space. As aveliele, 3jt Thexsfore, pBsSPRPRrigopeWitd the BFA@ToRIie th
vehicle stqg t%ﬂé&r@p&f‘r ﬁ&sc;rr}g@@f)e&g 1%”58&&9% whehS J."tOTt:fiIa%l‘éaHéﬁvﬂibrI he

vehicle 3, oad of the ve acts on auxiliary floors 35 20
t hr dugh t hethelfirane 24 pndviledframes 2BaR tmambhg ghe vehieltethe rBHisers

34 cont act Ihe to fa e of t.ne fl oor th of l e
32 is perf ‘ﬁ?? ) qﬂﬁiﬁ’frﬁﬂe %aggnc \r/%/cg1 ven Q\égswagfeasb

be stored |1E‘héaéf'f251ency ef atei:uﬁgl ahy Q’éti‘ﬁ.éﬂragg oemeabsem £rém tthe
vehicle storing efficienc é of the vehicle storage_ a ara us 1 i s enhanced.

In addi t i orSte¥ROe FRRPAFEReRts 4f SkhR | Skerage BraFright sides of
the el evator path 6 and the passage 22. Thi s structure further inproves
the vehicle storin eff|C|enc of 30 t he vehicl e storage apparatus, 1.
Al tHbugh only one enal 'tﬁBepFﬁgéﬁFslﬁ?eﬁh?oﬁ°ﬁ&§gb§§ﬁ an%}

heretofore,¢jd slpHtdbRE 3Py tcéxgréééleé& to ehth YtHd:L0byNthBe cdritdhat

the present 1 nvention nmay be enbodi I n many ot her specific fornms w thout
departing f$h@fthalspnd|thertusoupblef3ﬂhes inoreteidoabout ler ishafdy 132, it

shoul d be uﬂqur:tg% gg'_t Q:%t t@urﬁ){aeﬁf 32”%%3& Oﬂoqaycﬁ&%@etﬂgd'Jér%c%ﬁ

frames 21 and occupies a minimum space. As a result, it is

15 possible to reduce the size of the vehicle storage apparatus
1 - .

When the turntable 32 is rotated carrying the vehicle

3, the load of the vehicle 3 acts on the auxiliary floors 35

20 through the rollers 34 provided under the turntable 32. Since
the rollers 34 contact the top surface of the floors 35, the

rotation of the turntable 32 is performed in a stable manner.

Furthermore, since two vehicles 3 may be stored in each

25 of a plurality of storage compartments 4, the vehicle storing
efficiency of the vehicle storage apparatus 1 is enhanced. 1In
addition, the compartments 4 are provided on the left and right

sides of the elevator path 6 and the passage 22. This
structure further improves the vehicle storing effipiency of

30 the vehicle storage apparatus 1.

Although only one embodiment of the present invention

has been described heretofore, it should be apparent to those



5, , described below. (1) The first enbodi ment described a vehicle
par ki ng apparatus 1. However, the present invention may al so be enbodi ed
in a storehouse for materials such as corrugated 10 cardboard boxes.

In such apparatuses, -materials are,gfficiently stored in or retrieved
fromthe stqrehouse. ln.t first embodinent,  twq vehicles 3 r
stored in esggﬁqteéfrﬂﬁ'r &ﬁ@mar}_ %ﬁe&iﬂe Pﬁiﬁ”g—gﬂ&“&&é’ﬂ‘ g‘%%ﬁ ﬁé’%’ d
4, three triaymafy dthell epededit hfobhd Wwithdute depeewingaifirom hel Bpdeit

vehicles 3. In this case, the nunber of tra¥ rails_13, 14 shall be the sane
as the numi®¥% &CaR%e 4rryher dnventiom. artRERABFLY rt hEt| Gl Hstt Peevel

may be proyfifd-stdod khate the Peten?C1ndeditionha3Padse He mdditich as
transfer tray 20 28 1s not accommodated. ThiS structure further

i nprioves t idesngwibek keXawi ency of vehicles 3 in the vehicle storage
apparatus 1. Contrarily, each conpartnment 4 may be provided with only a
single carry tray or a single transfer tray. This will enable the wi dth of
t he storage conpar t(MentThe t Hipet 26mbod imentiudesdcr fbedr advehiglehpagkiagof

t he vehicl e stor appar a 1. (3).40 the first. i nEen t adi_ng
station 5 \A?%é%r'%\?sdeg'i n %%g'egt 5r’ag%h?r§§§sfﬂ.t I—bﬁ‘g%)rgg};g?og"ayng&g%%t ggns
30 5 rembditigd odindeal BBokbBhoakberfaxt ohageriabsesuth 24s cbeadigaged
statjons 5 ggﬁialso be gﬁovided in both the frane 2A and the fra

Cc

2E. In
suct? cases, baaxtht i Pe*es ay ZQIﬁhyqﬂ?ﬁncﬂPREEP?Qﬁe%acHm?Fﬁﬁéagg, SES hat

has a | oadigy s Rty Btored 4 df)rdiaSibvisiifdci ki Qfor¥howse | i fted and
| onered by the expander 36 and the cylinder 37 in the first enbodi nent.

However, as shown in Fig. 8, the auxiliary floor 35 may be connected to a
chain 39, which is uound 8Ad FMELNENBOAMENt, two vehicles 3 were stored

in each compartment 4. However, by widening each compartment

15 4, three trays may be provided therein for the accommodation
of fhree vehicles 3. 1In this case, the number of tray rails
13, 14 shall be the same as the number of the carry trays 17,
18. Furthermore, the lowermost level may be provided with
three or more second storing spaces 4b in which a transfer tray

20 28 is not accommodated. This structure further improves the
storage efficiency of vehicles 3 in the vehicle storage
apparatus 1. Contrarily, each compartment 4 may be provided
with only a single carry tray or a single transfer tray. This
will enable the width of the storage compartment 4 to be

25 reduced thus reducing the size of the vehicle storage apparatus
1.

(3) In the first embodiment, the loading station 5 was

provided in the storage frame 2A. However, loading stations

30 5 may be provided in the other storage frames 2B-2E. Loading
stations 5 may also be provided in both the frame 2A and the

frame ZE. In such cases, an orienting tray 29 may be provided

for each frame 2A, 2E that has a loading station 5.



) » electric notor 38. In this case, the notor 38 and the chain 39
function as the lifting nmeans and the auxiliary floor 35 is | owered or
lifted by winding and unwi nding the chain 39 with.the notor 38. 10

(5) In the above enbodi nents, when stoyj-ng a vehicle 3 in both the left and

right second stori Kﬂ ) SBAGRSadRi Pt Lpeffa&pass Jéégnfi%eét aﬁ?%b&&‘f&&“ﬁ
| evel, the orienting’tray 28 nay BeYiraRsferred to a Separat e conpartnent 4
in the fravhe 2Rpahdein 3bhiandcadm dyleirideans3Zerin rtlye 28inét t émbdédiment B- 2E

15 cafrying a vehicle 3 iis cqnveyed to the Left _second stqring space
4b of the PPHRISEA SMRPTRniing Brap2o-he BBRYLYRHY: 6 10RE O At 4
where the gbaneteedt Y £8chHain0r3w) NghidhageoRFBut €dnd | Bnkdunds 13} €an
anot her transfer tray 28 of the franme 2B-2E carrying a vehicle 3

conveyed t8lerérdcgmotar 38. Javdistersag @md@w&hm@df%ﬁgmn |
This will gaa%ﬁ%@iﬁ%«&'&é lticfigﬁxlg;#%ragx% hﬂdbﬁlé@lyﬂ'fiifﬂ:yaf‘ﬂoéfggg ggcond

storing spaces 0 e storage at t ower nost” | eve

(6) In thdowered embddifimedt byt helngliingntaatd omwiinding vidke otlwan WS withkr sed
when retrkﬁéing %&r 8Fbm5ver, the direction of the vehicle 3 may be
reversed n 2P |n8 I"t. Therefore, the present exanples and enbodi ments
are to 30 be considered as illustrative and not restrictive and the

i nygntion is not t e linmted.to the.details given herein, but . b
rouP1i ed wi thin t thScc}b‘em&e tﬂPé’%?pp?é%“e“Eﬂ“&?‘b‘ﬁ?@.wehen-i‘i?rW%tai eelieleeg
is: 1. 3 Ansttigampiafd Wnd oFi gHOrsdebrid] 66151 89 NePace s U b o ethef

storage conEartnents arranged in a b5 roup, .one_of the
conpar t menB8OERIRTF AR 2R Lhe dewpEROphsdayel + obhe o bR BERG: t¥RY 1 A2

may be transferred to a separate compartment 4 in the frames
2B-2E. 1In this case, the transfer tray 28 of the frame 2B-2E
15 carrying a vehicle 3 is conveyed to the left second storing
space 4b of the frame 2A. The orienting tray 29 is conveyed
to the compartment 4 where the transfer tray 28 was originally
accommodated. In this state, another transfer tray 28 of the
frame 2B-2E carrying a vehicle 3 is conveyed to the right
20 second storing space 4b of the frame 2A. This will enable a
vehicle 3 to be stored in both the left and right second
storing spaces 4b of the storage frame 2A at the lowermost

level.

25 (6) In the first embodiment, the orientation of the
vehicle 3 was reversed when retrieving it. However, the

direction of the vehicle 3 may be reversed when storing it.

Therefore, the present examples and embodiments are to
30 be considered as illustrative and not restrictive and the
invention is not to be limited to the details given herein, but

may be modified within the scope of the appended claims.



group,to provi de access to the conpartnents; an el evator path |l.ocated
wthin the passage; novable trays for selectively transferring the 10

obj ects fromthe elevator to each conpartnment and from ﬂ“ﬂlﬁMﬂljgmmﬂ'to
the elevator; an orienting tray that is selectively nov

reserved cog&artnent and the el evator p&th, the orienting tray bdind *
adapted to a&i 08 g%af 188 object fromthe el evator when the

orienting tray is noved to the elevator path and is adapted to re-orient an
object within a plage,_,wherein the elev r.l p . A
re-orientedl'objectR FFSﬁggﬁeapg?ﬁfggge%&%eﬁtﬁﬁgqgr%gqﬁgk?oggﬁggxgﬁngﬁe

el evator 20 paahset of stdhaget comparampatst Exrmngddaiim la
wherein the orienting tray is canstructed an arran eq to _be stored in the

resePved conpart menBXeHBm RBE B kheySenpazkments beipg, resgryedi,qnar at us

of claim1, wherein the origntifiyhd#fsyy pRYBaAgkAIRIGHIed PaliyaeBnthasatheage
and the reserved conpartnent. 30 4. The storage apparatus of

claim1 further conprpyPngoaprevide necessectocthpaFPRPATINgAESherein the
orienting tray is adapted tg,mpyg Laber ghby DELUEER WiERIRSERYCHassage;
e -22-75, e storage

conmpartnments and the transfer passage.
apparatus of claim4, wheremavabberesays eftbrr gglectively trensbemtréngobheach

O 4B, CRPOSI Lo 8128, 06 Lhe: Lk o0l o) RARSRIT, Sacy coMpremend 'ind 345
the compartments to the elevator;
_ an orienting tray that is selectively movable
between the reserved compartment and the elevator
path, the orienting tray being adapted to receive an
15 object from the elevator when the orienting tray is
moved to the elevator path and is adapted to re-orient
an object within a plane, wherein the elevator is
adapted to remove a re-oriented object. from the
turntable when the tray is located in the elevator

20 path.

2. The storage apparatus of claim 1, wherein the orienting
tray is constructed an arranged to be stored in the reserved

compartment when not being used.

25
3. The storage apparatus of claim 1, wherein the orienting
tray moves laterally between the carriage and the reserved
compartment.
- 30 4. The storage apparatus of claim 1 further comprising a

second reserved compartment, and wherein the orienting tray is
adapted to move laterally between the reserved compartments and

the transfer passage.



a supporting floor that noves laterally between the re rtnent
and the passage; a turntable | ocated above the support ﬁ mgﬂ) lg’um
and

floor, wherein the turntable is adapted to rotate in-a
cooperate with the elevator to transfes,objects betmeen t he el evator and

the turntahle; a cepter vot that projects nor fronrt 1

supporti ng>fl oor am epFE %ﬁ? Eﬁﬁﬁé#W%‘ﬁiglF&P Qereln Bfie %ﬁsngSPage
appar at us gefphftiénts &§rei Tolatoit 68N e&ORPHE StWY oﬂpboéiﬁbl gidesi bfathe

fl oor | ocated on each of two opposite sides of the passage, wherein each

auxi | i ary trapsfey pgssage.|jfted and | owered between an upper position and
a lower position by a lifting nmechanism wherein the upper surface of each
auxiliary floor and the supporting floor are aligned in the _sane _plane when
t heSauxi |l i &ry fl ooﬂ'beas‘éoraqe ctPRaF atms; Pfuﬁpé%mpgei"fh%‘?%m dhe frdeBtingne
upper surf@%? of, % auxiliary floor is spaced fromand bel ow t he-
supporting dor ° en Sthe auxiliary floors are noved to their | ower
positions; and further conpri supportlingr s fllovat edhaheandvese daterally

i ph f th t t abl t the t t o]
'gforgggrgpgaratﬁs %EWEFBE § %%Fggrsdc8§BP%% W%nkeagétthﬁ ??gsaag;

conpartnments arranged in aagrﬁupntan@eof1bbatédnpabbﬁantshée|ngppesﬁingd; a
transfer passage | ocated centrally wi t hin -23- th . pt$OE§£OV i de
o)

acdfss to the conp&lPREnt ¥hexgin the whtahisir aH® ohMone
of two opposite 5'Qeﬁofizéﬂéairﬁﬂéﬁéraﬁésééeﬁeraté|Hiﬁh'tueoélebauQEOEo
paths | ocated within t he passage;
transfer objects between the elevator and the
turntable;
a center pivot that projects normally from the

15 supporting floor and pivotally supports the turntable.

7. The storage appératus according to claim 6 further
comprising a liftable auxiliary floor located on each of two
opposite sides of the passage, wherein each auxiliary floor is
20 lifted and lowered between an upper position and a lower
position by a lifting mechanism, wherein the upper surface of
each auxiliary floor and the supporting floor are aligned in
the same plane when the auxiliary floors are lifted to their
upper positions, and wherein the upper surface of each
25 auxiliary floor is spaced from and below the supporting floor
when the auxiliéry floors are moved to their lower positions;
and further comprising rollers located beneath the outer

periphery of the turntable to support the turntable.

30 8. A storage apparatus for storing objects comprising:
a set of storage compartments arranged in a
group, two of the compartments being reserved;

a transfer passage located centrally'within



novabl e trays for selectively transferring the objects fromthe elevator to

each conpartnent and fromthe conpartnents to .the eIevtﬂHl HWIUHﬂuﬁtmﬂﬂg
tray that is selectively novable 10 bet weel e Relci
conpartnents and the el evator path, tbgsorienting tray being adapted to
recei ve an obj ect m the el evator.when the_orieptin | ve t he
el evator path and %éga%%%?%d{? FPreY &?eﬁ?é%ns o%'}’ e@éwg?#%%ﬁ'%?g%é,g%grei n
the elevator is 15reserved compagdapértl theingmiveatadr conr i edfobfwot
fromthe turntable when ,the tra i§ Igca%ed ig t he el evator path. 9. A
S8 afnthe p

storage apparatus SBP8FdFRgSLE LAPRLEPT2BAS8a9€Eonprising a

carriage for noving objects phaprdlike Lrarsieiatias TiithsaNMbd4©ed ORELhin
“elevator path to another, and wherein the carriage is adapted to receive

t heSorienting traythRepagfaderi enting tray is in use. 25 10. A met hod
i storing, dreorienti . . _ .
of storing, and re-orifen 'rﬂ%ﬂgc&ﬁ(})éq f%fts%{l@%laggg;gfé'ﬁsféPflﬁ%;OElgge

appar atus having: a set of orage conpartnents arra in a grou
a transfer passageobjeetdfruh ddmntelievattioe goospchocempartieentcasd foomhe

conpartments; an elevator path |ocated within the passage; novable trays
for selectively trEﬁ?fE?WPgﬁ%Fﬁﬁts t925£208#§¥F °Ffomthe.el evator to each

conpartment and fromthe canPeFidRbifgteridyetRA€Vas Oseldct BE1Yefiovaplef
the conpartnents separate fromthe transfer passage; and

10 between the reserved compartments and the elevator

path, the orienting tray being adapted to receive an

object from the elevator when the orienting tray is

moved to the elevator path and is adapted to re-orient

an object within a plane, wherein the elevator is

15 adapted to remove a re-oriented object from the

turntable when the tray is located in the elevator

path.
9. A storage apparatus according to claim 8 further
20 comprising a éarriage for moving objects along the transfer

passage and from one elevator path to another, and wherein the
carriage is adapted to receive the orienting tray when the

orienting tray is in use.

25
| 10. A method of storing, and re-orienting objects in a
storage apparatus, the storage apparatus having:
a set of storage compartments arranged in a
group; |
30 a transfer passage located adjacent to the

group to provide access to the compartments;
an elevator path located within the passage;

movable trays for selectively transferring the



5 ' an orienting tray that is selectlvelﬁ novabl e

bet ween the reserved conpartment and the el evator path T’”ﬂ Umfluuf"mﬂ"m/

bei ng adapted to receive an object fromthe el evator whe
tray is noved to the elevator path; 10_, mhereln t he met hod conprlses

the steps of: transfg;rhgg %ﬁgﬁﬁérln éﬁé? QBJ?%éﬁa%gﬂghkhgnaag%hgge

apparatus to the el &vd n ray from
reserved conpartnenthEchh@aehmé&t@rtpathe bievator,
transferring the selected object fromthe ele g or to the orlentlngFtray;

re-orienting the sel ected offj &@5HY 9Dt MeEngta tGIPPIF LReRL S PEREFALS
tray; transferring them' ehe teahe¢e?Dpaslalye;t Baqa20 el evat or

returning the orienting tray to the reservéd conpartnent.

5 an orienting tray that is selectively movable
between the reserved compartment and the elevator
path, the orienting tray being adapted to receive an
object from the elevatof when the orienting tray is
moved to the elevator path;

10 wherein the method comprises the steps of:
transferring a selected one of the objects
from the carriage apparatus to the élevator;
transferring the orienting tray from the
reserved compartment to the elevator path;
15 transferring the selected object from the
elevator to the orienting tray;
re-orienting the selected object by rotating
a portion of the orienting tray;
| transferring the re-oriented object to the
20 elevator;
' returning the orienting tray to the reserved

compartment.



