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APPARATUS "FOR TURNI NG ARTI CLES | N STORAGE STRUCTURES 9For1i0B

BACKGROUND OF THE | NVENTI ON The present invention relates to StQﬁﬁ@@ﬁf
structures such as parking structures, and nore particularly, to
apparatuses for turning stored articles, such as notor vehicles. A

typi cal parking structure (e.g., Japanese Unexam ned Patent Publication No.
8-60887) includes an entry station, storing conpartnents, elevator shaft,
and el evator. The entry station is wheré the cars enter and exit the

parking structure and is |ocategppipifies B ey The storing
conpartnments are used to store tﬁe cars and are ocated on floors above the

ground | evel or floors undARFILLRE IFhSTORAGE! SERUGEVRESonnects the entry
station and the storing conpartments. The el evator travels through the

el evator shaft to carry the cars between the entry station and the storlng
conpartnments. BACKGROUND OF THE INVENTION

The present invention relates to storage structures
such as parking structures, and more particularly, to
apparatuses for turning stored articles, such as motor
vehicles.

A typical parking structure (e.9., Japanese Unexamined
Patent Publication No. 8-60887) includes an entry station,
storing compartments, elévator shaft, and elevator. 'The
entry station is where the cars enter and exit the parking
structure and is located on the ground level. The storing
compartments are used to Store the cars and are located on
floors above the ground level or floors underground. The
elevator shaft connects the entry station and the storing
compartments. The elevator travels through the elevator
shaft to carry the cars between the entry station and the
storing compartments.

.

The elevator includes a comb-like lifting platform to
carry cars through the elevator shaft. The platform is
lifted or lowered in the elevator shaft while carxying cars.
A turntable having a comb-like carxrying portion is arranged
on a movable center tray provided in the entry station. In
the entry station, the turntable is rotated to shift its
carrying portion between a first position, at which cars are
transferred between the carrying poition and the platform,
and a loading position, at which cars may enter and exit the
parking structure. The turntable also functions as an
apparatus for turning cars so that they may always be driven



The el evator includes a conb-like lifting platformto carry cars through
the el evator shaft. The platformis lifted or lowered in the el evator shaft
while carrying cars. A turntable having a conb-1like carrying portion is
arranged on a novable center tray provided in the entry station. In the
entry station, the turntable is rotated to shift its carrying portion
between a first position, at which cars are transferred between the
carrying portion and the platform and-a koading position, at which cars

dSexjit th ki NG i :
el D i

S SO that t ways be driven
- 2 - in a gpruekdred] recti on when entering and exiting the parking
structure. However, to stabilize rotation of the turntable,

especially when carrying a car, a main rail nmust be provided on the npvabl e
center tray to spewevér} heotstahibize dwtatdomovdt tbe supatabley when

carrying a %%%écéégﬁ§rwﬁgn carrying a car, a main rail must be provided
on the movable center tray to support the turntable during
rotation especially when carrying a car. A pair of
auxiliary rails must also be provided on opposite sides of
the turntable. Furthermore, when lowering the platform of
the elevator below ground level, the center tray, the
turntable, and the auxiliary rails must be moved away from

the center portion of the entry station.

Therefore, in the prior art, the movable center tray is
gseparate from the pair of auxiliary rails. When lowering
the platform, the movable center tray, the turntable, and
one of the auxiliary ralls are moved to one side of the
entry station. This étructure reduces the space required to
permit the lowering of the platform., BHowever, a large space
must be provided in the entry station to accommodate the
turntable.

SUMMARY OF THE INVENTION

Accordingly, it is an objective of the present
invention to save space in the entxy station by arranging
the turning apparatus outside the entry station. To achieve
the above objective, the presanf invention provides a
storage structure having an entry chamber for receiving
articles, a storage area for storing the articles, a lift
passage for connecting the entry chamber and the storage
area, and a 1lift for conveying the articles through the lift
passage between the entry chamber and the storage area. The



auxi l'iary'rails nust al so be provided on opposite sides of the turntable.
Furt hernore, when |owering the platformof the el evator bel ow ground | evel,
the center tray, the turntable, and the auxiliary rails nust be noved away
fromthe center portion of the entry station. Therefore, in the
prior art, the novable center tray is separate fromthe pair of auxiliary
rails. Wien |owering the platform the vabl e center tray, the turntable,
and one of the auxiliary rails are noved to one side of the entry st@tion.

This struct &é\yrgg,gu%g%g%ggrgp%gwg%i%?gtﬂr&erdgq%gzgwagag of the

platform e space nu rovide ntry station to
accommodat e separatelyalitem the entry chamber and JwvERtedr- tpHEhenvEdt oON

Accordingly, it is an_objective t he. | avent) saye space in
the entry stPA5%3F%y 4 Pg‘ﬁ‘élgl’rag g&% $€%§é§%€£§o%adrgtﬁg a{ou sﬁl e the entry
station. To @aghiele devizeoie sbpported, inttise prwgeirty ichemtdmcpr ovi des a

storage structure having an_entry chanbegt.for, receivn
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i ough  he T B B o o chanber am 1 he St orage area.

The includes a rotatable carrying surface and two auxiliary
supports. One auxiliary support is located on each of two
opposite sides of the turntable device for supporting the
carrying surface when the carrying surface rotates. The
carrying surface is movable between a position within the

1ift passage and a position outside of the lift passage.

Other aspects and advantages of the present invention
will become apparent £rom the following description taken in
conjunction with the accompanying drawings, illustrating by
wvay of example the principals of the inventien.

"BRIEF DESCRIPTION OF THE DRAWINGS

The features of the present invention that are believed
to be novel are set forih with particularity in the appended
claims. The invention, together with objects and advantages
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 schematic cross-sectional view showing a
parking strocture according o a first embodiment of the
present invention;

Fig. 2 is a schematic cross-sectional view taken along
line 2-2 in Fig. 1;

A



-3- storage structure includes a turning chanber provided separately from
the entry chanber and connected to the lift passage for changing the
orientation of an article. Aturntable device is supported in the turning
chanber to regeive an article fromthe lift within the lift passage and to
transfer an article to the lift. The turntable device includes a rotatable
carrying surface and two auxiliary supforts. One auxiliary support is

| ocat ed on each of two opposite sides of the turntabl e device for

supporting the cpigyi 989isuaf seRembieir tdirostrigartionall view takahealonlfe
carrying surface is novable between a position within the lift gassage and
a position &&R8i de3ointRéyei £t shewingdhe movablgy gentes xay akbeadvant ages

of Lhe Presquionusl! RlleVsilieDEFayE, ANAANI INAY LhL1EG! Y Riie
description taken 1 n"conjunction wth the acconpanyi ng draw ngs,
i | | ustrati ngoyabley stbragenprays hat pa i predetiarmimed gosdkdonizon.
BRI EF DESCRI PTI ON OF THE DRAW NGS The features of the present
i nvention that are believed
Fig. 4 is a schematlc crouss-sectional view showing tha

turntable moved into the turning section from the position
shown in Fig. 3;

Figs. 5{a) and (b) are diagrammatic views showing the
movable center tray, the turntable, the side tray, the
auxiliary rails, and the movable storage trays located at
psédetermined positions;

Fig. 6 is a partial pexspective view showing the
movable center tray, the turntable, the side tray, the
auxiliary rails, and the movable storage trays;

Fig. 7 1s a view corresponding to Fig. 2 showing a
second embodiment of a parking structure according to the
prasent invention:;

Fig. 8 is a schematic cross-sectional view taken along
line 8-8 in PFig. 7 showing the movable center tréy, the
turntable, the side tray, the auxiliary rails, and the
msvable storage trays at a predetermined position;

Fig. 9 is a schematic cfoss-sectional view showing the
turntable moved into the turning section from the position
shown in Fig. 8;

Figs. 10{a) and (b) are diagrammatic views showing the
movable centar tray, the turntable, the side tray, the



to be novel are set forth with particularity in the appended clainms. The
I nvention, together with objects and advant ages thereof, nay best be
understood by reference to the followi ng description of the presently
preferred enbodi nents together with the acconpanyi ng drawi ngs in which:
Fig. 1 is a schematic cross-sectional view showing a parking structure

according to a first enbodi ment of the gpresent invention; Fig. 21is
a schematic cross-sectional viewtaken along line 2-2 in Fig. 1,
4 Fi . adxk$18x§CRRIRL] Cafidi OBBe InNtdlmalstairaget icaysallongtedndt3-3 in

Fig. 2 showi ng the Tovable center tray, the turntable, the side trays, the
auxi | i ary rpredetenniopd pesablenst Alfye trays at a predeternined position

Fig. 4 is a schematic cross-sectional view showing the turntable noved into
the turning section fromthe position show in Fig 3; .
J Fig. 11 is a Bart&al perspective view showing the

mo#able center tray, the turntable, the side tray, the
auxiliary rails, and the movable storage trays of Fig. 10.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

. A Ffirst embodiment of a §arking structure serving as a
storage structure according to the present invention will
now be described with reference to Figs. 1 te 6.

An underground parking structure having first, second,
third, fourth, and fifth storage blocks 1, 4, 5, 6, 7 is
shown in Fig. 1. The first storage block 1 includes an
entry station 2 located on the ground level, or the
uppermost level, and an underground storage area 3 (refer to
Flg. 2). The second, third, fourth, aund £ifth storage
blocks 4, 5, 6, 7 are arranged in a row with the first
storage block 1.

A turning area 8 (also serving as a car storing
section) is defined at basement level one of the first
storage block 1. Car storing sections 9, 10, 11 are defined
at basement levels two, three, and four, respectively. A
transferring section 12 is defined at basement level five
{the lowermost level) of the first, second, third, fourth,
and fifth storage biocks 1, 4, 5, 6, 7. Four guide rails
13, 14, 15, 16 having a predetermined distance between one
another extend vertically between the entry station 2 and
gye transferring section 12 (refer to Figs., 3 and 4).

.,



Figs. 5(a) and (b) are diagrammtic views showi ng the novabl e center tray,
the turntable, the side tray, the auxiliary rails, and the novabl e storage
trays |l ocated at predeterm ned positions; Fig. 6 is a partia

per spective view show ng the novabl e center tray, the turntable, the side
tray, the auxiliary rails, and the novable storage trays; ‘Fig. 7 is
a view corresponding to Fig. 2 show ng a second enbodi nent of a parking
structure-according to the present i nvent ion; . Fig. 8 is a schemtic

cross-sectional #aab@]b%the n HS §aSaé &ids 373shpy\4 nos t hes novabl e

center tray, the tur e tray, the auxilrary ralls and t he
movabl e st oreageddiays thirauglr ddet enkiyedtabionidn; the turnimg. axpa $ o

schemati c crQss-sectjonal_ vi.ew sho g n I ni ng
section fron¥ %Eehes";ﬂ%‘rrtq FPHISHP | 9 WII]—'B 5'2 5Ha EﬁlgF%(fjs gﬁ%{%ﬁ‘g %&%ﬁ)&gre
d|agrannatl01y15yghﬁguyu15fgIyagyag@blercant&ie?aﬁgz sh&ftulhtabsﬁoriﬁ435|de
tray, the
compartments 18 are provided on each side of the elevator

shaft 17 in the turning area 8 and the storing sgctions 9,

10, 11. The entry station 2 is connected with each storing

compartment 18 through the elevator shaft 17.

The second, third, fourth, and fifth 4, 5, €, 7 storage
blocks differ from the first storage block 1, which is shown
in Fig. 2, in that the turning area 8 is not provided at
basement level one. The structure of basement levels one to
four of the second, third, fourth, and fifth storage bloc¢ks
4, 5, 6, 7 are substantially the same as the structure of
basemant levels two to four of the first storage block 1.
Thus, the storage blocks 4, 5, 6, 7 are each provided with
storing sections 19, elevator shafts 17, and lifts, or
elevators 20.

Structure of the Elevators 20

A winch 21 is provided above each elevator shaft 17,
The winch 21 is connected to four chains 22, 23, 24, 25 that
extend through the guide rails 13, 14, 15, 1§, respectively.
In addition to the guide rails 13, 14, 15, 16'and the
associated chains 22, 23, 24, 25, each elevator 20 includes
a pair of lifting platforms 26, 27.

Each lifting platform 26, 27 includes a drive portion
28 and a carrying portion 29, The drive portion 28 of the
left platform 26 (as viewed in Fig. 3) includes a support
arm 30 connected to the pair of guide rails 13, 14. The



-5- auxiliary rails, and the novable storage trays |ocated at
predeterm ned positions; and Fig. 11 is a partial perspective view
showi ng the novable center tray, the turntable, the side tray, the
auxiliary rails, and the novable storage trays of Fig. 10. DETAI LED
DESCRI PTI ON OF THE PREFERRED EMBODI MENTS A first enbodi nent of a

parking structure serving as a storage structure according to the present
i nvention will now be described with reference to Figs. 1 to 6. An

under gr g | t AN aoRE platEorfegPnas tWidwhd figumntiy. and
fifth st%?gggqﬁgggﬁgélfyZ% 5, 6, ? isbshomn I n Figh 1. The first storage
bl ock 1 Bheindbsdas mrduppattatazon3f cesaeshedntonthergtide 184S or the

uppermost | eygl . gnd AN ANSeTHOWI S LRT 30Rs286%3e (§8565ri&k by
the associated gquide rails 13, 14, 15, 16 to enable the arms
‘ 30 to move vertically. The lower ends of the chains 22, 23,
24, 25 are connected to the associated ends of the support
arms 30. Accordingly, thé support arxms 30 axe moved in
cooperation with each other by the winch 21. Each carrying
portion 29 is defined by comb-like forks él that are secured
to the support arms 30. 'The drive portions 28 are lifted
and lowered in cooperation with each other through the
elevator shaft 17 together with the associated carrying
portions 29 when the winch 21 lifts and- lowers the chains
22, 23, 24, 25. '
~  mhe drive source {(not shownf of the elevator 20
provided for each storage blocks 4, 5, 6, 7 may be arranged
in a corresponding traveling passage 44 at basement level '
five, In this case, pulleys are provided in the ceiling of
basement level one to connect the drive source to the
elevator 20 with c¢hains.

struature of the Entrxry Station 2

A pair of rails 32 provided with a plurality of rollexs
33 extend along the ceiling of the left storing compartment
18 (as viewed in Fig. 2) in the turning area 8 and éhe floor
of the entry station 2. The.ralls 32 extend horizontally
and parallel to each.other with a predetermined distance
Qierebetwean. A movable tray 34 is movably supported along
the rails 32 to carry cars that enter and exit the entry
station 2. The rollers 33 move the movable tray 34 into'éhe
entry station 2 and out of the entry station 2,



Fig. 2). The second, third, fourth, and fifth storage blocks 4, 5, 6, 7 are
arranged in a rowwth the first storag, block 1. A turning area 8
(al so serving as a car storing section) is defined at basenment |evel one
of the first storage block 1. Car storing sections 9, 10, 11 are defined
at basenment levels two, three, and four, respectively. A transferring
section 12 is defined at basenment level five (the |owernost |evel) of the
first, second, third, fourth, and fifth storage blocks 1, 4, 5, 6, 7. Four

guide rails 13, ;h4endSeakf RaMhes & ARISiguiine plditfoanse 266t agn one
anot her extend vertically between {he entt[,y stegiofn i a% t he trangf Srri ng
section 12 cosbelike rag¥yingapariions defined by forks are provide

-6 TheSRAGE 10BIGRY (3500 UL ek B StHE novhb Il +rby aalenghed thr ough

the entry sta e turning area 8, the storing secfions 9, 10, 11,
and t he tr andfeeriiifitdnze glliaduforRsd2 i n27 eof i the pelavafwr A0 areclldfiedr shaft

17, Storing GOMpard- e\ ¢t® ¢ReCrBVRYLEoEr AP PRI Un Wit BRHY O
gtation 2, the forks 31 of the carrying portions 29 of the
lifting platforms 26, 27 may be arranged between or moved
ﬁﬁ}ough the forks 35 of the movable tray 34. Accordingly,
storing articles, orx cars 65, may be transferred between the
forks 35 of the movable tray 34 and the lifting platforms
26, 27 in the entry station 2.

Structure of the Car Storing Sections 9, 10, 11

A pair of upper rails 37 and a pair of lower rails 38,
each provided with a plurality of xrollers 36, extend along
the floor of the storing compartments 18 and into the
elevator shaft 17 at basement levels two, three, and four.
Each pair of upper rails 37 ané lower rails 38 extend
horizontally, and the rails of each palr extend parallel to
eicn other with a predetermined distance in between.

Movable trays 39, 40 are movably supported along the
upper rails 37 to .carxry cars between the storing
compartments 18 and the elevator shaft 17. Similar movable
trays 41, 42 are alsa movably supported along the lower
rails 38. The rotation of the rotors 36 moves the
assoclated trays 39, 40, 41, 42 between the elevator .chaft
17 and the storing compartments 18. <The plurality of
rollers 36 include drive rollers and driven rollers.

Comb-like carrying portions defined by forks 43 are
provided at the left and right sides of each movable tray



shaft 17 ih the turning area 8 and the storing sections 9, 10, 11. The
entry station 2 is connected with each storing conpartnent 18 through the
el evator shaft 17. The second, third, fourth, and fifth 4, 5, 6, 7
storage blocks differ fromthe first storage block 1, which is shown in
Fig. 2, in that the turning area 8 is not provided at basenment | evel one.
The struct re of basenent |evels one togfour of the second, third, fourth,
and fifth storage blocks 4, 5, 6, 7 are substantially the sane as the

struct ur ggof sbpsegenyzl evehe w@ué'@azfe)wt @hd Modkds 93 desotdeathbalk 1.
Thus, the storag | ocks 4, are eaccg&gPVIde% W t h storhng sections
19, el eviothgnfierks 31 aﬁdth?f¥éﬁt¥ﬂg(ﬁ Tt r Yo€Tr ENBF t he

El evat or PhBCH 2127 Sai oM Flagl aOVIwRAGY Giekakae shaft 17,
The mnnc%lgging géﬁﬁggteg to'four chains 22, 23, 24, 25 that extend through

t he gui deovablle t2ays43915401641f esgaemamd/ 113 ric Tl o B XKD shiadtgui de

rails 13,4,14,,15 a S n each
eIevatorlzﬂ tﬁ@l&&é@ aaga%? Bﬁa ﬁ?%lng §h?¢o§%§%¥§;%§7%§ra§%E Each
lifti Rg gﬂe&mfeynnb%mo%dj lnhlrbdghl ’a?drfoﬂcgf)o@?u oma&mmgyc,arday:lanSport ion
29. The drive portion 28 e |left tfor Vi ewe n Fi
includesngwégﬁbﬁF@néFﬁF§€ cBﬁE@E?Edt?g E. g}f éi§hﬁ r%%y %’14 The
39, 40, 41, 42 and the lifting platforms 26, 27 in the
elevator shaft 17. '

Structure of the Transferring Section 12

A traveling passage 44 is provided at'basement level
£3ve of each storage block 1, 4, 5, 6, 7 extending through
the middle of the transferring section 12. -‘Rails 45 extend
continuously along the floor of the tréveling passage 44. A
carriage 46 is supported on the rails 45.

Carrying portions defined by forks 47 are provided at
the left and right sides of the carximge 46. The forks 47
are identical to tha forks 31 at the carrying portions 29 of
the lifting plaiforms 26, 27. When the lifting platforms
26, 27 of one of the elevators 20 are lifted or lowered with
the carriage 46 located at the associated traveling passage
44, the forks 31 of the platforms 26, 27 may be arranged
between or moved through the forks 47 of the carriage 46.
Qgéordingly, cars 65 may be tranéferred between the forks 47
of the carriage 46 and the lifting platforms 26, 27 in the

elevator shafts 17,
Structure of the Turning Areas 8

A pair of upper ralls 49 provided with a plurality of



-7- drivé portion 28 of the right platform27 (as viewed in Fig.
3)includes a support arm 30 connected to the guide rails 15, 16. The ends
of the support arnms 30 are supported by the associated guide rails 13, 14,
15, 16 to enable the arnms 30 to nove vertically. The | ower ends of the
chains 22, 23, 24, 25 are connected to the associated ends of the support
arms 30. Accordingly, the support arns- 30 -are noved in cooperation with
each other by the winch 21. Each carrying portion 29 is defined by

conb- |Ik rks d hees o] 30. The drive
portlons f§}?%§9%§lfi° é F%88%0§£rg ?o%éog%ﬂgeach ot her through
t he el evm@aﬁthﬁéﬁtﬁha agel Hmtonwitbe ehevasevcshafd Laratyibmsemetit ons 29
when the, wi nch 21 Iifts wers the,chainns_22. .23, 25. . The
drive so%?%%f(Qﬁﬁ sy W ¥ﬁ°é VEE S AL 5P gg 8V?88§ V%éhé%ch st or age
bl ocks 4p3gp f.u;f ?Ph@ﬂé’ﬁ am%d:tbﬂdaaaahgeaaenﬁwgrtéﬁvexhe NMepgssage 44
at basenent eve In this case, e¥s are provided in the ceiling
of storxng compartment 18 (as V1ewed 1n ig. 2) and the into

the elevator shaft 17. Each pair of upper rails 49 and

lower rails 50 extend horizontally, and the rails of each

palr extend parallel to each other with a predetermined

distanca in between.

A movable center tray 51 and a pair of side trays 52,
53 are supported on the lower rails 50. Movable trays 54,
55 are supported on the upper rails 49, The rotation of the
rollers 48 moves the movable center tray 51 between a firset
position in the elevator shaft 17 (refer to Fig, 3) and a
second pogition in the assoclated storing compartment 18
(refer to Fig. 4). A turntable 56 is supported on the
center tray 51. The turntable 56 is rotatable about a shaft
51. Wheels (not shown) are provided under the turntable and
supported on the center tray 51 by an arc-like main rail
{not shown).

The turntable 56 has circular ends and carrying
portions 59 defined on each side by forks 60, The forks 60
are identical to the forks 31 of the lifting platforms 26,
27. Rotation of the turntable 56 arranges the row of forks
60 on each side of the turntable 56 parallel to the support
arms 30, as shown in Fig. 3. when the lifting platforms 26,
27 are lifted or lowered with the center tray 51 lacated in
the alavator shaft 17 at the first position P (refer to Fig.
3), the forks 31 of the platforms 26, 27 may be arranged
between or moved through the forks 60 of the turntable 56.
Accordingly, cars 65 may be transferred in tha elevator



basenent | evel one to connect the drive source to the elevator 20 with
chai ns. Structure of the Entry station 2 A pair of rails 32
provided with a plurality of rollers 33 extend along the ceiling of the

| eft storing conmpartnent 18 (as viewed in Fig. 2) in the turning area 8
and the floor of the entry station 2. The rails 32 extend horizontally
and parallel to each other with a predetegimned distance therebetween. A

novabl e tray 34 is novably s;gported an%agtrmarajrs 32 to carry cars that
enter andhafitl17?hbetween theafonks B0 e teratadlepbs aRé BhSable tray

?g-l e Egghsfﬁgrég%ﬁ%ﬁﬂgﬁlggdg%%% %'S?g{'%/oﬁrgt Izgn 27 conb- | i ke
carrying portions defined by forks 35 are provided at the Ieft and right
ol cvat o 20" aBB BRLEIOR! STORCHRRT I TH (Ve TR RN R B SasBlsdllel 1 e
entry of the movable.center tray 31 and are separated f£rom the

center tray 51. The left side tray 52 (as viewed in Fig. 3)

is supported on the lower rails 52 and movable in directions

D. The right side tray 53 is fixed at a position adjacent

to the elevator shaft 17 in the assoéiated storing

compartment 18. Arxc-like auxiliary rails 61, 62 are

provided on the side trays 52, 53 to support the wheels (not

shown) of the turntable 56 during rotation of the turntable

56,

The pair of movable trays 54, 55, shown in Fig. 3, are
supported on the upper rails 49 and are movable in
directions D. Accordingly, the rotation of the rollers 48
moves the movable trays 54, 55 between a position Q (refer
to Fig. 4) in the elevator; shaft 17 and a position in the
associated storing compartments 18 (refexr to Pig. 3).

Carrying portions 63 defined by forks €4 are provided
on each side of the movable trays 54, 55, The forks 64 are
identical to the forks 31 of the lifting platforms 26, 27.
When the 1lifting platforms 26, 27 are lifted or lowered with
£he movable trays 54, 55 located in the elevator shaft 17
(refer to Fig. 4), the forks 31 of the platforms 26, 27 may
be arranged between or moved through the forks 64 of the
movable trays 54, 55. Accordingly, cars 65 may be
transferred in the elevator shaft 17 between the forks 64 of
the movable trays 54, 55 and the forks 31 of the lifting
platforms 26, 27. .



station 2, the forks 31 of the carrying portions 29 of the lifting
platforns 26, 27 may be arranged between or noved through the forks 35 of
the novable tray 34. Accordingly, storing articles, or cars 65, my be
transferred between the forks 35 of the novable tray 34 and the lifting
platforns 26, 27 in the entry station 2. Structure of the Car storing
Sections 9, 10, 11 A pair of uppey rails 37 and a pair of |ower
rails 38, each prOV|ded with a plurality of rollers 36, extend al ong the

floor of the I, ngh?olﬁoaﬂgglﬁlﬂlé he, e_',l_nawlqgh Hmaft 17 at

basenment | evels tmo CE"hree Each pair of upper rails 37 and | ower
rails 3gcwsiteakillen zontblid wengen tRayr5l|BOwes eakth BeT &hadnd paral lel to

h ot t t bl t
5o a0 diev i R Foo MiiSh She 068618 LY, 58 novdVEDL T Leteen
the st Zrlhdi% ﬁi JEetlie Iﬂ:ﬁll’m(é tirayel g’lat BB dbﬁﬁd"t 1(70115.'1&5 :aja3ﬂ8:mtaTE| e
trays ar e va su te ong the lower rails 38. The
r ot th i onthe ?‘Pﬁnﬁ‘%’t’ Ssrg %&&egpgkﬁ\g?oghﬁtgﬁ ?ﬁ}flg 3%6 , 41, 42 between

the el evph@atsdpaft 17 and the storing conpartnments 18. The plurality of
rollers 36 include drive rollers and driven rollers. Conmb-1i ke
carrying portions defined by forks 43 are provided at the |eft and right

si des of eachrpBvebheet révay 51, the side tray 52, and the auxiliary
rail 61 are located at positions lower than the moving plane
F of the movable trays 54, 55. The fixed side tray 53 and
the auxiliary rail 62 are also located at positions lower
than the moving plane F of the movable trays 54, 55.
Accordingly, the movable trays 54, 55 do not collide against
the side trays 52, 53 and the auxillary ratls 61, 62.
Furthermore, as shown in Fig. 5(b), the wheels (not shown)
of the turntable 56 roll along the same plane G on the main
rail (not shown) of the center tray 51 and the auxiliary
rails 61, 62.

Parking in the Underground Parking Structure

The following steps 1 and 2 are carried out to store a
car 65 in the storing compartments 18 of the turning area 8
at basement level 1 of the first storage block 1.

Step 1: Transferring. a car 65 from the entry station 2

As shown in Fig. 2, the movable tray 34 is fixst moved
into the entry station 2, The elevator 20 holds the lifting
platforms 26, 27 at a position lower than the movable tray
34. A car 65 is moved forward into the entry station 2 and
Ohto the forks 35 of the movable tray 34. The car 65 is
then transferred to the lifting platforms 26, 27 from the



9 39, 40, 41, 42. The structure of the forks 43 is identical to the forks
31 of the lifting platforns 26, 27. When the lifting platforns 26, 27 are
lifted or lowered with the novable trays 39, 40, 41, 42 located in the

el evator shaft 17, the forks 31 of the platforns 26, 27 nay be arranged
bet ween or noved through the forks 43. Aﬁgordingly, cars 65 may be
transferred between the forks 43 of the Hovabl e trays 39, 40, 41, 42 and

the liftin | at f or 2 1..0_thg el t V4 t ructure of the
TransfeFPW%GRSe Fpgg§f2gy %lf£1%9t %éﬁ%ﬁ@aégégggélég'is Fovi ded at
basenenindvanlle ft&\a? a4 edeh mboesotedtwadd loud ob tife ehixt etditiont hr ough

the mddle of the fransferring section 12. Rails_ 45 extend continuously

al ong t % f ASéeryardse the, EREnHS phaLE (RN sihe Albkhing glatdormss #%uor t ed on
the rails 4% jowered & WHeSuPRihGORPe4egl ned by forks 47 are provided at

Step 2: Transferring the car 65 in the turning area 8

One of the movable trays 54, 55 (e.g., the left tray 54
as viewed in Fig. 2) is moved into the elevator shaft 17.
The car 65 carried on the lifting platforms 26, 27 is
lowered to a position above the movable tray 54. In this
state, the movable center tray 51, the turntable 56, the
movable side tray 52, and the auxiliary rail 61 are moved to
positions outside of the elevator shaft 17. As the lifting
platformg 26, 27 are lowered, the car 65 is transferred onto
the movable tray 54. The movable tray 54 then carries the
car §5 leftward out of the elevator shaft 17 and into the
asgsociated storing compartment 18 at basement level one.
The right movable tray 55 shown in Fig. 2 is operated in the
Same manner as the left movable tray 54.

The following steps 1 and 2 are carried out to store a
car 65 into the storing sections 9, 10, 11 (basement levels
tyo, three, and four).

" Step 1l: Transferring a car 65 from the entry station 2

A car 65 is transferred from the entry section 2 in the
same manner as when moving the car 65 into the turning area
.8. The lifting platforms 26, 27 carrying the car 65 are
lowered past the turning arxea 8 and to the designated
storing section 9, 10, 11. In this state, the movable
centex vray 51, the turntable 56, the left side tray 52, and



the'left "and right sides of the carriage 46. The forks 47 are identical to
the forks 31 at the carrying portions 29 of the lifting platforns 26, 27.
When the lifting platforns 26, 27 of one of the elevators 20 are lifted or
|l owered with the carriage 46 |ocated at the associated traveling passage
44, the forks 31 of the platfornms 26, 27 may be arranged between or noved
t hrough the forks 47 of the carriage 46.'AEb6rdineg, cars 65 may be

{ranst eyl haliaetyl Ra0hs afd Rbved e 3l Agfoltd Aithidie tid Li Ng

pl atforns 26, In"the el evator Structurelb fhe Turni ng Area
8 elewdior ethaflpds? edi theqbupnibngdexveaidh a plurality of

- 10 - rdllers 48 extend along the floor of the storing conpartnents 18
and into the elevator shaft 17 at basenent |evel one. A pair of lower rails
50 provitkap i1 h Pransfeatriing cher okre6S #8 the eacomimpgddicidn=sodr, of the
Ieftstgén ﬁmmamnem 18 (as viewed in Fig. 2) and the into the el evator
shaft 177" Ea pair of upper rails 49 and .

Among the movable trays 39, 40, 41, 42, the movable
tray 39 at basement level two, for example, is moved into
the elevator shaft 17, The lifting platforms 26, 27 holding
the car 65 are moved to a position above the movable tray
39. The lifting platforms 26, 27 are further lowered to
transfer the car 65 onto the movable tray 39. The movable
tray 39 carrying the car 65 is moved leftward out of the
elevator shaft 17 and into the stoxing compartment 18. The
car 65 is transferred in the same manner when employing the
other movable trays 40, 41, 42, However, if a car 65,-which
has already been stored in one of the storing sections 9,
10, 11, obstructs the gtoring of the new ¢ar 65, the
obstructing car 65 is temporarily moved to another level and
then returned to its original position after the new car 65
is stored in the designated storing compartment 18.

To store the car 65 in one of the other storage blocks
4, 5, 6, 7 instead of the first storage block 1, the car 65
held on the lifting platforms 26, 27 is first lowered to
basement level five in the first storage block 1 and
transferred onto the forks 47 of the carriage 46 in the
traveling passage 44 of the transferring section 12. The
carrisge 46 carries the car 65 through the transferring
sections 12 (basement level five) of the other storage
blocks 4, 5, 6, 7. When the carriage 46 xreaches the
designated storage blocks 4, 5, 6, 7, tha car 65 is
transferred to the lifting platforms 26, 27 of the

4



| ower rails 50 extend horizontally, and the rails of each pair extend
parallel to each other with a predeterm ned di stance in between. A
novabl e center tray 51 and a pair of side trays 52, 53 are supported on the
| ower rails 50. Movable trays 54, 55 are supported on the upper rails 49.
The rotation of the rollers 48 noves the novable center tray 51 between a
first position in the elevator shaft-13 frefer to Fig. 3) and a second

position in the sqci at.ed ori compartment, 18 (yefer.t ig. 4). A

t ur nt ablaeg%ﬁ’ii%teﬁr?&ﬁ‘{a&?roé t‘heegﬁn?gf ﬁ ab® S‘it}eq'kfgf"‘%ié%tagf‘rd:e 56 is

rot at ablg ity 1 fdadignatedeksot ol & +@éet proyi ded under the
turntabl e and supported on the center tray 51 by an arc-like main rail (not

shown) . The turntable 56 has circular ends and carrying portions 59

defined on eagly StSheldWidr 01 Thesf aekspBPrarged dgmdn cal to the forks
31 of the lifting platforns 26, 27. Rotation of the turntable 56 arranges

the row BRtFRYAGR cﬁﬁ’éaﬁ,’f‘h fé?% the Fﬁ@r@EHnFﬁﬁPérW%%rh? 1} ¥/ t he
suppor t ﬁ’ﬁx?%}/\xg?’eaﬁma ﬁ%dﬂb&z'&- basedBaE F.E@e!!.' Ehings PLRd fOL 4G 26, 27 are

lifted or e center tray 51 located in the elevator shaft 17
at the fstetagoshloam P. (refer to Fig. 3), the forks 31 of the platforns
26, 27 may be arranged between or noved through the forks 60 of the
turnt abl eN56. Accordingly, cars 65 may be transferred in the el evator

Step 1: Rotating a car 65 in the turning area 8

Among the movable trays 54, 55, for example, the left
movable tray 54 carrying a car 65 is moved into the elevatgr
shaft 17. In this state, the movable center tray 51, the
turntable 56, the left side.tray 52 and the auxiliary rail
61 are moved to positions outside the elevator shaft 17.

The lifting platforms 26, 27 of the elevator 20 are located
at a position lower than the movable tray 54. When the
lifting platforms 26, 27 are lifted, the car 63 is
transferred to the lifting platforms 26, 27 from the movable
tray 54. Afterwards, the movable tray 54 is moved out of
the elevator shaft 17.

The movable center tray 51, the turntable 56, the side
tray 52, and the auxiliary rail 61 are then moved into the
elevator shaft 17. This arranges the movable auxiliary rail
61 and the fixed auxiliary rail 62 on each side of the
turntable 56. When the lifting platforms 26, 27 carrying
the car 65 are lewered, the car 65 is transferred onto the
turntable 56.

The turntable 56 carrying the car 65 is rotated 180
degrees along the main rail (not shown) of the movable
center tray 51 and the auxiliary rails 61, €2 of the



- 11 - shaft 17 between the forks 60 of the turntable 56 and the forks 31
of the lifting platforns 26, 27. The pair of side trays 52, 53 are
provi ded on each side of the novable center tray 51 and are separated from
the center tray 51. The left side tray 52 (as viewed in Fig. 3) is
supported on the lower rails 52 and no gble in directions D. The right
side tray {3'is fixed at a position éﬂ¥ cent to the elevator shaft 17 in
the associated storin ongartnent 18. Arc-like auxiliary ra'Isaﬁh, 62 are
)

pr ovi deda8ﬁ°9ﬁét_§1idéigeg‘y_§ ¥9, 528 §% s (Cume WheeFar( fidt PEh, of the
turnt abl ﬁeéﬁedgafﬁgzgr Qfsxﬁgegg?‘.ﬁi?:ﬁ'h@f WY §PGhen it entBeelakheof

novabl e trays Ig. 3, are supported on the upper rails 49
and are ®orXdng shrupkwceions D. Accordingly, the rotation of the rollers
48 noves the novabl e trays 54, 55 between a position Q (refer to Fig. 4) in
the elevator; shaft 17 and a position in the associ ated storing
conpar t névep 28 (Twhesiesring. the car 65 fxaw riyhendypmvizicoderess Bdef i ned by
forks 64 are provided : . :

Phe lifting platforms 26, 27 of the alevator 20 are
held at a position lower than the turntable 56, which is
carrying the car 65. The lifting platforms 26, 27 are then
lifted to receive the car 65 from the turntable 56, The
lifting platforms 26, 27 carrying the car 65 are then lifted
to the entry station 2. The right movable tray 55 is

employed in the same manner as the left movable tray 54.
<

Step 3: ‘Transferring the car 65 to the entry station 2

The movable tray 34 is moved out of the entry station 2
before the lifting platforms 26, 27 carrying the car 65 are
lifted into the entry station 2. When the car 65 is lifted
into the entry station 2, the lifting platforms 26, 27 are
located above the movable tray 34. The movable tray 34 then
moves into the enﬁry station 2 and the lifting platforms 26,.
27 are lowered to transfer the car 65 onto the movable tray
34. The car 65 is then driven forward on the movable tray
34 and out of the entry station 2. .

The following steps 1 to 3 are performed when
retrieving a cax 65 from the storing sections 9, 10, 11 of
the agsociated basement levels two to four of the first
storage block 1. '

Step 1: Transferring a car 65 from the storing sections 9,
19, 11



on each side of the novable trays 54, 55. The forks 64 are identical to the
forks 31 of the lifting platforns 26, 27. Wen the lifting platfornms 26, 27
are lifted or lowered with the novable trays 54, 55 located in the el evator
shaft 17 (refer to Fig. 4), the forks 31 of the platfornms 26, 27 may be
arranged between or noved through the forks 64 of the novable trays 54, 55.
Accordingly, cars 65 may be transferred ih-the el evator shaft 17 between

the forks 64 s UG NE@N fud "5 30 e 3eBUnk"8bOLER §7 lxdlend! Ft1N0

pl atforns 26,
shown i noEher 5imilannwra¥ﬁrﬂﬂuuiﬂs 4i2n inhithe sherﬁugnsabtboﬁ61@n the center

t 51 I th h th b t 54,
55 move. Theolf ROURY. THHS SR Ahey bRy S185E 30 Hothoh EBFI PACARLSI not ¢ he
tur nt abl ehéﬁeaﬂ TephE" 1 YEeL Ry dﬂ&éwﬂsatz'se 29 o ch%akigv tor 20 The center

tray 51, the si de tray 52, an he aUX|I|ary rail are ocate at
posi ti onareomevmmly harrenged) &l 4h@osidion domerathent thesmavabls. The

fixed sideubray S3pRR%1ifting platforms 26, 27 are then lifted to
recelve the car 65 from the movable tray 65.

Step 2: Turning the car 65 in the turning axea 8

The lifting platforms 26, 27 carrying the car 65 are
lifted into the turning area 8 while the movable center tray
51, the turntable 56, the side tray 52 and the auiiliary
rail 61 are located cutside the elevator shafe 17.
Afterwards, the car 65 is rotated by 180 degrees from its
position when entering the parking structure. The turning
of the car 65 is carried out in the same manner as when
retrieving the car 65 from the storing compartménts 18 of
t&e turning area 8, which was described earlier.

Step 3: The transferring of the car 65 from the turning
' area 8 and from the entry station 1 are carried out in the

same manner as when retrieving the car 65 from the storlng
compartments 18 of the turning area 8.

To retrieve a car 65 from the second, third, fourth and
fifth storage blocks 4, 5§, 6, 7, the car 65 iz first
transferred onto the lifting platforms 26, 27 of the
agsociated storage block 4, 5, 6, 7. The lifting platforms
26, 27 are then lowered into the traveling passage 44 at the
transferring section 12 (basement level five) to transzfer
the car 65 onto the forks 47 of the carriage 46. At .
Qgsement level five, the carriage 46 moves the car 65 past

4 -



the duxiliary rail 62 are also |ocated at positions |ower than the noving
pl ane F of the novable trays 54, 55. Accordingly, the novable trays 54, 55
do not collide against the side trays 52, 53 and the auxiliary rails 61,
62. Furthernore, as shown in Fig. 5(b), the wheels (not shown) of the
turntable 56 roll along the sanme plane G on the main rail (not shown) of
the center tray 51 and the auxiliary_rggls 61, 62. Parking in the

Under groupnd Parking Strugcture f.Qll ow st d;2 are
carried 88? P8°§?Egebi°8g? éB'? R iy ;‘:‘?’gér it%é“'c?% Pﬁgﬁggélgao?’at he turning
area 8 akhhaspgRBFekpYfl deofiémeld igSttind diage RWtealege bloSkep.l:
Transferring a car 65 fromthe entry station wn in Fig. 2,

t he novaBhe Fﬁ&y5§4iﬁsthﬁﬁsFr%%ﬁ@ﬁFFQQ(9%??3?&%lﬁﬁﬂﬁiﬁﬂﬁgﬂag.°fﬂ§ el evat or
20,0°h5° 0o B BRenbather SRodfee My 2O 1 R anagL e Tovabl e
forks 35adkerkardeyaithe tazy634is Tteansferssed sta e thumdhgr eseat 8 t he
lifting %&@fE%&gie%GbYZEBBrggbiggs with respect to the position of

the car 65 when it entered the parking structure. The

turning of the car 65 is carried out in the same manner as

when retrieving the car 65 from the storing compartments 18 .

of the turning area 8. The rotated car 65 is then moved out

of the parking structure from the entry station 2.
The first embodiment has the following features.

The turning area 8 including the elevator shaft 17 is
provided at a location other than the entry station 2. In
the turning area 8, the turntable 56 is rotatably coupled to
the movable center tray 51. The rotation of the turntable
56 arranges the turntable 56 to position P. Cars 65 are
transferred between the carrying portion 59 of the turntable
56 and the lifting platforms 26, 27 of the elevator 20 in
- the elevator shaft 17. The turntable 56, functioning as a
éurning apéaratus for cars 85, is arrange& outside the entry
station 2. Thus, space for accommodating the turntable 56
when it is moved out of the elevator shaft 17 need not be
provided in the entry station 2. This saves space necessary
for the entry station 2, which is exposed above the ground.

In the turning area 8, the movable wentex t;cay 51 may
be moved into and out of the elevator shaft 17. This allows
the lifting platforms 26, 27, which carry the car 63, to
move through the elevator shaft 17. Accordingly, a car 65
may be carried smoothly between the entry station 2 and the



- 13 - novable tray 34 by lifting the platforns 26, 27. The novable tray
34 then noves leftward out of the entry station 2. Afterwards, the car 65
held on the lifting platforms 26, 27 is lowered to the turning area 8.

Step 2: Transferring the car 65 in the turning area 8 One of the
novabl e trays 54, 55 (e.g., the left tray 54 as viewed in Fig. 2) is noved
into the elevator shaft 17. The car 65 camried on the |ifting platforns 26,

27 is lOW%EEngocgvggikﬁ%ﬂgsanye the novable tray 54. In this state, the

movabl e cen tra € turntable 56, the novable side tray 52, and the
auxiliary rail 61 are noved to positions outside of the elevator shaft 17.

As the liftin I 6 lé%fg ' erred onto
t he novable t%?% g&%g#ggrﬁogg% %aéfhy 4Iﬁﬁ%n f%%£§%?h§§§§?g§25|eftmard
out of tI56 euedakorothefionldfathe i timitdlslaSHcEn etotidednoncahpart nent 18

ber ot o0 Bhde frtlya 8% BIC TeEecENVER i dion gl e oF Yne’ i S
fol | owi ngncliadine bet@r2 209 63( 0 i THLONAWLSE el € HothR jiont @£t RBeSt Ori ng

sections 9, 10, 11 (basenent |eyels
turntable 56 when carrying the car 65.

The turning area 8, the elevator shaft 17, and the
storing comparﬁments 18 are provided at a location separate
from the location of the entry station 2. The movable trays
54, 55 are provided in the turning area 8 and are movable in
the same moving directions D as the movable center tray 51.
This enables the movable txays 54, 55 to be movad batwsen
the elevator shaft 17 and the storage compartments 18. The
carrying portions 63 of the movable txays 54, 55 may he
maved to position Q at which a car 65 is transferred between
movable trays 54, 55 and the lifting platforms 26, 27 of the

~ elevator 20 in the elevator -shaft 17. The structure of the
turning area 8 enables the cars 65 to be stored therein.
This imprbves the stoxring efficiency of the parking
structure.

The side trays 52, 53 and the auxiliary rails 61, 62
move relatively to the movable center tray 51 and the
turntable 56 in a plane lower than the movable trays 54, 55.
Thus, as shown in Fig. 5(a), the movable tables 54, 55 may
be moved between the elevator shaft 17 and the assocgiated
storing compartments 18 without colliding against the
turntable 56. Accordingly, the cars 65 may be moved
smoothly on the movable tables 54, 35.

When retaining cars 65 from the parking structure, the

11
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two, three, and four) Step 1: Transferring a car 65 fromthe entry
station 2 A car 65 is transferred fromthe entry section 2 in the
same nmanner as when noving the car 65 into the turning area 8. The lifting
platforns 26, 27 carrying the car 65 are | owered past the turning area 8
and to the designated storing section 9,7 ﬁ@‘ 11. In this state, the novable
center tray 51, the turntable 56, the |eft side tray 52, and

- 14 - thmovmhiéleanm&ruﬁr&m_5&&3hh@v@@rnbapéelﬁﬁontheussdﬁetrhb Bl evat or

shaft 17 at ,t turnJ are p ste he 65 in the
storing s&®di %ﬁ% %Fx fkf& 6L Eﬁ% 8%yﬁ§ 7802 égi?é %@gwﬁo 41,. 42,
the movabfgg trmlfo?ﬁS e bﬂsﬁrqrus:ltﬂml tive, thentawsaapke, wﬁ:;.m@ved into the

el evator shaft The |ifting platfornms 26, 27 hol di ng
carries a car 65, is rotated supported by the movable center

tray 51 and the auxiliary rails 61, 62 of the assgciated
side trays 52, 53. This enables the c¢ar 65 to bhe smoothly
turned arcund in the turning area 8.

~  As described above, the movable trays 54, 55 are moved
between the elevator shaft 17 and the associated storage
compartments 18 without ¢olliding against the turntable 56
regardless of where the turntable 56 is located. 1In other
words, the turntable 56 need not be moved to aveid collision
with the movable trays 54, 55 when moving the movable trays
54, 55, Thus, among the two side trays 52, 53 arranged on
each side of the movable center tray 51, the position of the
side tray 53 may be fixed. Accordingly, a driving mechanism
for the side tray 53 need not be provided.

Amcng'tne two slde trays 52, 53 arranged on each side
of the movable center tray 51, the left side tray 52 is
movable in the same moving directions D as the movable

“eenter tray 51. This enables smooth movement of the movable
center tray 51.

The turning area 8 is provided adjacent to the entry
station 2, Thus, car storing sections are not provided
between the turning area 8 and the entry station 2. This
allows the cars 65 to be carried into the turning area 8 and
then transferred to the entry station 2 as soon as the car
65 is turned around. Accordingly, the car 65 may be turned
around efficiently when retrieving the car 65 from the
parking structure.



Y

the car 65 are noved to a position above the novable tray 39. The lifting
platforns 26, 27 are further lowered to transfer the car 65 onto the
novabl e tray 39. The novable tray 39 carrying the car 65 is noved | eftward
out of the elevator shaft 17 and into the storing conpartnent 18. The car
65 is transferred in the sane manner- phen enpl oyi ng the ot her novable trays
40, 41, 42. However, if a car 65, which has already been stored in one of

the storing skcéecosdemifdindnt cdfstar wﬁcmm@es&mamgeomehmw €ar 65,

t he obst #ctin car 65 is %ﬁgl Epved to%% gther | ev and t hen
ret ur ned % PF SSRE gt EPD EiﬁFtV RESRE with ge ?B?%ﬁeln t he
desi gnat ¢d BLgi mgaﬁar@ﬁggmttel&l. Figurbe 3,one Bheqcag gp in one of the
ot her stora?e bl ocks 6, 7 instead of the first storaé bl ock 1, the

car 65 hekk @nande6|nlluagrQW%nq(ﬁhﬂ;ﬁy;stzﬁmhgdnmegm cowresfond basenent
| evel f he fhrsg sgor a forks 47
ofvthe ng ngé §6 ?h ?heéfrgg mgqﬁ%ééag’guit ?ﬁghgggﬁgﬁégeﬁﬁgng section

12. The sereondgem$bddmentes the car 65 through the transferring sections 12
(basenent level five) of the other storage blocks 4, 5, 6, 7. \Wen the
carriage 46 reaches the designated storage-blocks 4, 5,6, 7, the car 65 is

transferred t@hehéehtfireagof! tié azensob enibdifmerite that differ from
that of the first embodiment will now be described. ‘The
distance L between the upper rails 49 and the lower rails 50
of the first embodiment, as shown in Figs. 5(a), 5(b), and 6
is greater than the distance L between the upper rails 49
and the lower rails 50 of the second embodiment, as shown in
Pigs.  10¢a), 10(b), and 11. Thus, in the first ambodiment,
this enables the turntable 56 in addition to the movable
center trxay 51, the side trays 52, 53, and the auxiliary
rails 61, 62 to be arranged at a posxtlon lowexr than the
.moving plane F of the movable trays 54, 55. In comparison,
the moving plane E of the turntable 56 in the second
embodiment coincides with the moving plane F of the movable
trays 54, 55.

In the second embodilment, the pair of side trays 52, 53
supporting associated auxiliary rails 61, 62 are movable in
the same moving directions D as the movable center tray 51.
In the first embodiment, only the left side tray 52 is
movable. The position of the right side tray 53 is fixed.

As shown in Figs. 10(z) and 10(b), to avoid collision
between the movable trays 54, 55 and the turntable 56 when
moving the movable trays 54, 55 between' the elevator shaft
17 and the associated storing compartments 18, the movablé-
center tray 51 and the turntable 56 are moved together with



- 15 - associ ated el evator 20. The car 65 is then lifted and stored in the
desi gnated storing conpartnent 18. The following steps 1 to 3 are
performed when retrieving a car 65 fromthe storing conpartnment 18 of the
turning area 8 |ocated at basenent |evel one of the first storage bl ock 1.
Step 1: Rotating a car 65 in the turning area 8 Among the novabl e
trays 54, 55, for exanple, the left novabte tray 54 carrylng a car 65 is

noved i n t I enter tray
51, the Hb %ﬁYﬁ%f%aéf%¥§r$%ﬁt S|dgﬁ%rayd§2%%%§gtﬁ 33D¥§§ gh ail 61 are
nmoved toauntlian@sra&&slsﬁateﬁe&ﬂeaa£QM'mmb&Httb7alibﬁ mbbéhegt pbat f or ns 26,
27 of th el evator 20 are Iocat;%iat a position |ower than the novable tray
54. whentp ﬁem?V??iﬁgciﬁ%ﬁ?cﬁ?ﬁy 27 are lifted, the car 65 i's transferred
to the lifting platforms 26, 27 fromthe novable tray 54. -Afterwards, the
novabl e tray 5 noved. out of the elevator shaft 17. The novabl e

center tray 5t %ﬂﬁg¥u??&¥uﬁqpEﬂ?bQQ$¥e§¢§e°Fr5935239§ﬁ§ttﬁévﬁniip$ary rail
61 are thape"BuEd 48LO-1DEI so far, it should be apparent to thosa

sRillad in the art that the present invention may be
embodied in many other specific forms without departing from
the spirit or scope of the invention., Particularly, it .
should be ﬁnderstood that the invention may be embodied in
the following forms.

The turning area 8 need not be provided with the
storing compartments 18 and may be used exclusively to
accommodate the turntable 5 when the turntable ig moved out

of the elevator shaft 17.

: The side trays 52, 53 may be formed integrally with the
movable center tray 51 at each side of the center tray 51.
T&}s structure moves the movable center tray 51 together
with the side trays 52, 53,

A plurality of turning areas 8 may be provided. For
example, in addition to the turning area 8 at basement level
one in the first storage block 1, a similar turning section
may be provided in any one of the storing sections 9, 10, 11
below basement level one.

The storage blocks need not be constructed underground
but may be constructed above the ground.

The storing articles are not limited to cars 65; For.
exanmple, the storing articles may be boxes or crates.



el evator shaft 17. This arranges the novable auxiliary rail 61 and the
fixed auxiliary rail 52 on each side of the turntable 56. when the lifting
platforns 26, 27 carrying the car 65 are lowered, the car 65 is transferred
onto the turntable 56. The turntable 56 carrying the car 65 is
rotated 180 degrees along the main raj] (not shown) of the novabl e center
tray 51 and the auxitiary rails 61, 762° 6f the

- 16 - assogl_%th%r?dsfﬁxattfiﬁ)jsgéfﬁf‘éxe mé&twﬁ%e 22 n@0 cR¥s180 degrees

fromthe position o e car en 1t entere par ki ng structure.
Step 2: GPrandicmeviery pledless esdiprongsaized ndidkddat® palletsThe |ifting

P e S 4 48 BierR AL SRR e 2 L
are thempdlilfdte drdd HRC iare 65Neagtied St RetwdN i s sPAHY cP&helhe
storing article., The car 65 is lifted and lowered by the
prongs of the elevator 20 that hold the pallet. The storing
asticle is transferred between the prongs of the clevator 20
and the turntable 56 or the movable tables 54} 55.

Therefore, the present examples and embodiments are to
be considered as illustrative and not restrictive and the
invention is not to be limited to the details given hereiﬂ,
but may be modified within the scope of the appended claims.



lifting platforms 26, 27 carrying the car 65 are then lifted to the entry
station 2. The right novable tray 55 is enployed in the sane nanner as the
| eft nmovabl e tray 54. Step 3: Transferring the car 65 to the entry
station 2 The novable tray 34 is noved out of the entry station 2
before the lifting platfornms 26, 27 carryjng the car 65 are lifted into the
entry station 2. Wien the car 65 is lifted into the entry station 2, the
lifting phatfgens 26, 27 are |ocated above the novable tray 34. The novable
tray 34 then noves into the entry station 2 and the lifting platforms 26,
27 are lowered to transfer the car 65 onto the novable tray 34. The car 65

i s then erven EE&%@@@ 9€rﬁ6€uf@“ﬁﬁ¥fh§féh/é%%r%n@hﬁﬂbeif(Qheféﬂtry station
2. The followng steps 1 to 3 are performed when retrieving a car 65

fromthermwﬁngutnghgsgﬁiibg 3 Istrage arssodiledoassaring sbel s two
to four Qlehgef (85)3" aggﬁfﬁ%gg&&e (17 St colndRheY LB @aedy 65 from

the storing sec
chamber (2} and the storage area (18), ‘and a lift (20) for

conveying the articles {65) through the 1lift passage (17)
between the entry chamber (2) and the storage area (18), the
storage structure being characterized by:

a turning chamber (8) provided separateiy from the
entry chamber (2) and connected to the lift passage (17) for
changing the orientation of an article (65);

Y a turntable device (56) supported in the turning
chambar (8) for reaceiving an article (65) from the lift (20)
within the 1ift passage (17) and for transferring an article
{65) to the lift (20),. vherein the turntable device includes
a rotatable carrying surface (51) and two auxiliary supports
{52, 53), one auxiliary support being located on each of two
opposite sides of the turntabla'device {56y for supporting
the carrying surface when the carrying surface rotates,
wherein the carrying surface is movable between a position
within the 1ift passage (17) an& a position outside of the
1lift passage (17). .

2, The storage structure according to Claim i,
qgaracterized by that the 1ift (20) has an article engaging
portion (26, 27) that ascends and descends within the lift
passage (17) while holding an article (65), wherein the
carrying surface recaives articles from the article engaging
portion (26, 27) of the lift (20) so that the articles (6€5)
are transferred from the lift (20} to the turntable device -

(56) within the lift passage (17).
RN AR




- 17 - The novable tray 39 in the storing section 9, |like the other
simlar trays 40, 41, 42 in the storing section 10, 11, is noved into the
el evator shaft 17 with a car 65 held thereon. The lifting platforns 26, 27
of the elevator 20 are previously arranged at a position | ower than the
novable tray 39. The lifting platforns 26, 27 are then |lifted to receive
the car 65 fromthe novable tray 65. -Seep- 2. Turning the car 65 in the

turning area 8 The |itfting p f Of s anryi.ng the-car 65 are
lifted ifAto tﬂBetﬁFﬁFﬁgeaﬁgﬁuﬁﬁﬁé#I%§%Wé&ﬂ%%§%1gﬁ%é%%érxkrgﬁ 51, the

tur nt abl gpaGactBeizedetyr alablona bt Heheaauxiildrary sulpportar ¢ 5ReciBad
outside the elevator shaft 17.

. 7. Afterwards, the car,_ 65 is.,tqtated by 180,
degr ees ﬁsoWﬁb1§o§PFF‘-GHn%ﬁ%Ye?ﬁ§?‘?’n‘§e tfr%‘g’:& %%Wﬁg& The turni ng
of the c%% g%x%§ carried out in the same manner as when retrieving the car
65 fromt storing caonpartnents 18 of the turning area 8, which was
descri bed earlier. Step 3: The transferring of the car 65 fromthe

turning gyea SwandJd:0d e rBti¥eShetbndidg e CRAIh F, out in the sane
manner as when retrieving.the car 65 fromthe storing conpartnents 18 of
the turnighpeaciemized by that the turning chamber (8} has an article .
storage chamber connected to the Llift passage (17) for
storing an article, the turning chamber (8) further having
at least one movable tray (54, 55), which has an article
engaging portion (63) for receiving an article, wherein the
movable tray (54, 55) is movable in the same directions as
the carrying surface and is selectively movable to a
position within the lift passaga (17) and to a position
outside of the 1lift passage (17), and wherein the article
engaging portion (63) of the movable tray (54, 55) receives
articleg from the article engaging portion (63) of the lift

(%p} within the lift passage (17).

5. The storage structure according to Claim 4,
characterized by that one of the auxiliary supports (52, 53)
is separable and movable rélative to the remainder of the
turntable device (56).

6. The storage structure according to Claim 1 or 2,
characterized by that a first one.of the auxillary supports
(52, 53) is movable with the carrying surface, and a second
one of the auxiliary supports (52, 53) is fixed.

7. The storage structure according to Claim 6,
characterized by that the carrying surface (51), a first one

of the auxiliary supports, and a second one of the auxiliary
\ .
support are each separate, the first auxiliary support (52)

R AR A




To retrieve a car 65 fromthe secondqg third, fourth and fifth storage

bl ocks 4, 5, 6, 7, the car 65 is first transferred onto the lifting
platforns 26, 27 of the associated storage block 4, 5, 6 . 7. The lifting
platforns 26, 27 are then |lowered into the traveling passage 44 at the
transferring section 12 (basenent level five) to transfer the car 65 onto
the forks 47 of the carriage 46. At bad®ment | evel ‘five, the carriage 46

noves tR@;iGa sBpapablle from and movable relative to the carryih® - the
st orage blogks g-?ggng to the traveﬁ?ng passage 44 in the f?éngferring

sect i onsuzfepet §81fi.rst storage block 1. The car 65 is then transferred
onto the lifting platforns 26, 27 of the first storage block 1 fromthe
carriage 46. Afterwards, the car 65 is transferred to the turning area 8
and rot &.ed Mheldtotageestructure capearding tive Gloslint ilowwf2,t he .car 65 when

it enter arki.n t . i e r i.Ss..carried out
in the sc%%erta%g’ﬁ%é" rzlégs %ﬁghgr%eﬁx?e%g’?]gli#i céz}?p&v‘gr]o(ﬁ%heﬁgt ieng
conpar t meavadblis Jof thee smmendhgeatband. tHde tht atedeyciarg Gaxindehen noved out
of the p %in strycture fromthe entry station 2.

fyi ﬁ%ves in.

o .
9. the storage structure according to Claim 1 or 2,

characterized by that the carrying surface (51), a fixst one
of the auxiliary supports, and a second one of the auxiliary
supports are each separate -and movable relative to each
other. '

10. The storage structure according to Claim 1 or 2,
characterized by that the turning chamber (8) is located
adjacent to the entry chambgr {2).

J”
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The first enbodi ment has the follow ng features. The turning area 8
I ncl udi ng the el evator shaft 17 is provided at a |ocation other than the
entry station 2. In the turning area 8, the turntable 56 is rotatably
coupled to the novable center tray 51. The rotation of the turntable 56
arranges the turntable 56 to position_R7 Cars 65 are transferred between
the carrying portion 59 of the turntable 56 and the lifting platforns 26,

27 of the*elevator 20 |nAb§§Rgé?V@§ofH§rﬁf§C%%s PE’IG turntabl e 56,
u

functioning as a turning apparatus for , I's arranged outside the
entry station 2. TRBEPARASPSR\GERfTURNAGC QRTIULES i INOsEdRACE WrRT@RES 56 when it is

roved out of at BEoZhEU L ERSHEHL s WECUaly DEREAK §9] EBxlhe entry

station 2. h €s Space necessary t Re entry ron 2, which is

exposedrebeiemhbeagtmuhds {65), a Sﬂvndgatanea qgaaréar8stbhéngnthble center
e _nove nt o d ou el evatqr shaft 17. This allows the

It r? %/i ﬁéag'séf’gﬁﬁmsaz J.fiz'—,,pa%?%% é’aﬂrft he§°d°:5’r°°é’3'n‘5t Sﬁﬁoﬁé’cfﬁr ough t he
el evat oenshdbl 133 Aﬁaoaﬂéngwra@e e Oy 1Y, heacar niied 3709t Bhy bet ween
the e”tZ%niL§§hgnthe agtlcles through the lift passage (17) between
the entry qhamber {2) and the storage area {18). The
storage structure includes a turning chamber (8) provided
separately from the entry chamber (2) and connected to the
lift passage (17) for changing the orientation of an
article., A turntable device (58) 18 supported in the
turning chamber (8) to receive an article from the lift (20)
within the lift passage (17) and to trénsfer an article to
the lift (20). The turntable device (56) includes a
rotatable carrying surface (51) and two auxiliary supports
(52, 83). Omne auxiliary support is located on each of two
opposite sides of the turntable device (56) for supporting
the carrying surface (51) when the carrying surface (51)
rotates. The carrying surface (51) is movable between a
position within the lift passage (17) and a position outeide
of the lift passage (17).

(Figure 1 is suggested for publication.)}



-19- storing conpartnents 18. The auxiliary rails 61, 62 that
support the turntable 56 during rotation of the turntable 56 are provided
on the side trays 52, 53, respectively, and on each side of the novable
center tray 51. This enables stable rotation of the turntable 56 when
carrying the car 65. The turning area 8, the elevator shaft 17, and
the storing conpartments 18 are provided at a | ocation separate fronlthe

| ocation of the entry station 2. ThedlHbre trays 54, 55 are provided in
the turning area 8 and are novable in the same noving directions D as the
novabl e center tray 51. This enables the novable tyays 54, 55 to be noved
bet ween the e) evator shaft 17 and the sforage conp@yX ments 18. Thg carrying
portions §2/6# 4 nmovdbl e ¥rays 54, e be nbve oosition Q at which
a car 65 i€ transferpld befwee movghl e trays F4; {5 an@lthe lifting .
pl atforns 26, /27 o the ‘Iev. omgza in e e -vat-‘ Shaft 17. The structure

of the turni ala—S—erabl-¢ > >—6-—B6—& pred therein. This
| mproveshd e st & ng efflfﬁenc t He p.. |no rugture. Y The side
trays 52, 53 Lt € au jﬁiarf r & 6;/1 rel'atively to thé novabl e
center t 3 t-h bt ‘tlarpl-dne r—thamtheynovabl e trays
54, 55. T s¥s i g. B( t|He¥ vabvé ttabl es 54¢{{55 may be noved
bet ween phe vat af t447 and ffhe [dss@Bi at ed

0] S 4 - ﬁ;” >

/] o)
8TTE X

- A

W}
aliann|
I

NUSONRAAN
1'Bid

=B

il

e LEA K.

Ty




storing conpartnents 18 wi thout colliding against the turntable 56.
Accordingly, the cars 65 may be noved snoothly on the novabl e tabl es 54,

55. When retaining cars 65 fromthe parking structure, the

- 20 - novable center tray 51, the turntable 56, the side tray 52, and the
auxiliary rail 61 are noved to a posit Eﬂn_ghqmn in Fig. 5(b). At this
position, the turntable 56, which carries a car 65, is rotated supported by
t he novable center tray 51 and the auxiliary rails 61, 62 of the associated
side trays 52, 53. This enables th la05 440 be snmoothly turned around in
the turning area 8. As descri bedmgg novabl e trays 54, 55 are
noved between the el evator shaft 17 and the associ ated storage conpartnents
18 without colliding against the turntable 56 regardl ess of where the
turntable 56 is located. |In other words, the turntable 56 need not be
noved to avoid collision with the novable trays 54, 55 when noving the
novabl e trays 54, 55. Thus, anong the two side trays 52, 53 arranged on
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each side of the novable center tray 51, the position of the side tray 53
may be fixed. Accordingly, a driving nmechanismfor the side tray 53 need
not be provided. Anong the two side trays 52, 53 arranged on each
side of the novable center tray. 51, th hg[} side tray 52 is novable in
t he sane noving directions as the novabl'e center tray 51. This enables

snooth novement g& the novafle center tray 51. 3 The turning area 8 is
provi ded adj acent}} e—they gng mypstat fong M ar storing sections are
not provi ded betwegp t hejtlju g arpgd| #§ |hnd theantry station 2. This
allows the cars 65{to0 beTaFred 110 e turnfng area 8 and then

transferred to thefigntry st@tion 2 as soon as {fie car 65 i s turned, around.
Accordi ngly, tﬁg 865 maybe turned@round efffijciently when retrieving
t

the car 65 fro h@lpar ki ng structure! i
- 21 - A second ;;uxﬂ Bt Of—a—pa i ng. strugtfyre according to the
present invention| @il | NOW e Iescrlc-i fth rgfdgrence
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to Fig. 1 and Figs. 7 to 11. Figures 1, 2, 3, 4, 5(a), 5(b), and 6
Illustrating the first enbodi nent correspond to Figures 1, 7, 8, 9, 10(a),
10(b), and 11 illustrating the second enbodi nent. The features of
the second enbodi ment that differ frontt¥at of the first enbodi ment will
now be descri bed. The tance L between the upper rails 49 and the |ower
rails 50 of theyirst erppodinent, as shown ingggs. 5(a), 5(b), and 6 is
greater than the|d ey etvve 1 ighg reepe Mai |'s 49 and the lower rails
50 of the seconff@nbodiirdefitl] llas sHam ! Fi g8R {10(a), 10(b), and 11. Thus,
in the first e |rrent thi's enables the tufnptable 56 in addition to the
58
t

novabl e cente 51, tRB side trays 52, and the auxiliary rails 61,

L
62 to be arrgRIFHLat apoé’r’tlonﬁb t han t noving plane F of the .
novabl e trays 51 ‘55 In cor[parl bn,;} the noy g pl ane E of the turntable 56
in the second epbagiialEpiaifierdes == 'I:bl-::;, pJi ng pl ane F of the novabl e
trays 54, 55. AL M,Z[lgmﬁ {;;;ji‘(n“n, memyH [t he pair of side trays 52,
53 supporting ap$ééadad 1281 3-.‘"--- =. are novable in the same

novi ng directio
only the left
53 is fixed.

NAr e ﬁhEMI 51. In the first enbodi nent,
fef t Lay | 'y |tion of the right side tray
Asisholn in F| 1('7}) 10(b), to avoid collision

g | ] :
bet ween the, pvpPie tra e tur Lble 56 when noving the
nmovabl e tray i"#l‘ bq%ﬁﬁ g@gor sh
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17 and the associated stori ng conpartnments 18, the novable center tray 51
and the turntable 56 are noved together with

-22- the novable trays 54, 55. The side trays 52, 53 and the auxiliary -
rails 61, 62 are also noved to all ow novenent of the novable center tray
51. Al t hough only two enbodi nents 52% tthe present invention have been
described so far, it shouﬁebe apparent to those skilled in the art that
the present invention may enbodi ed i n nany ot her ecific forns w thout
departing fromthe spirit=0tr scope of the invention=®articularly, it

shoul d be understood t ha€Rhe invention may be enb@@ed in the fol | owi ng
forns. The turning*area 8 need not be provided with the storing
conpartnents 18 and may bfysed exclusively to acco date the turntable 5
when the turntable is nov out of the elevator sha 17. The side
trays 52, 53 may be for integrally with the -
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novabl e center tray 51 at each side of the center tray 51. This structure
noves the novable center tray 51 together with the side trays 52, 53.

A plurality of turning areas 8 may be provided. For exanple, in addition
to the turning area 8 at basenent |euvefsQne in the first storage block 1, a
simlar turning section nmay be provided in any one of the storing sections
9, 10, 11 bel ow basenent | evel : he storage bl ocks need not be
constructed under ground but ed above the ground. The

storing articles are not Iim go9)/Ror exanpl e, the storing
7 - 23 -
f( eycars 65. However, pallets

articles may be boxes or crat
4¢ ohpl dyed in the elevator 20. In

this case, the pallet and the
storing article. The car 65 |



prongs of the elevator 20 that hold the pallet. The storing article is
transferred between the prongs of the elevator 20 and the turntable 56 or

t he novabl e tabl es 54, 55. Therefore, the present exanples and
enbodi nents are to be considered as illustrative and not restrictive and
the invention is not to be limted to the details given herein, but may be
nodi fied within the scope of the appended cl ai 8. .

- 24 - dains: 1. A storage structugeithaving an entry chanber (2) for
receiving articles (65), a storage area (18) for storing the articles (65),
a lift passage (17) for connecting the entry chanber (2) and the storage
area (18), and a lift (20) for conveying the articles (65) through the lLift
passage (17) between the entry cha & (2) d the-storage area (18), the
storage structure being characteri ﬁ.? a turning chanber (8)

provi ded separately fromthe entry cha r (2) and connected to the lift
passage (17) for changing the orientation of an article (65); a turntable
devi ce (56) supported in the turning
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chanmber (8) for receiving an article (65) fromthe Iift (20) wthin the

lift passage (17) and for transferring an article (65) to the lift (20),
wherein the turntable device includes a rotatable carrying surface (51) and,
two auxiliary supports (52, 53), one auxiliary support being |ocated on
each of two opposite sides of fhe t ur mt $ile-devi ce (56) for supporting the
carrying surface when the carmying surface rotates, wherein the carrying

surface is novabl e tween a position within the NNt passage (17) and a
position outside of e |l age . . #y The storage structure
according to Caim char | the ifit (20) has an article
engagi ng portion (26K1:27) th ascends and descef within the lift passage

(17) while hol di qgg |
articles fromthdxa
that the articles (
device (56) within
- 25 - 3. The sjor
by that one of time
relative to the oth

ticlegy(65), wheggin the
cl e engagi ng portuon (26,

rying surf ace receives
of the Iift (20) to

or 2, charaé?erized
| e horizontally
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L

support. 4. The storage structure according to Caim3, characterized by
that the turning chanber (8) has an article storage chanber connected to
the lift passage (17) for storing an article, the turning chanber (8)
further having at |east ong. novable t¥&®/1{54, 55), which has an article
engagi ng portion (63) for ceiving an article, wherein the novable tray
(54, 55) is novablggin the jsane directions as th arrying surface and is

sel ectively novabl ¢ :{: nt@@n W fhy ' passage (17) and to a
posititon outside ¢ftit he i ssa 7% ,| and! rein the article
engagi ng portion (GS\R_ of the vable tray (54, )| receives articles from
the article engagi hd ortlonm63) of the lift (#B)jwthin the |ift passage
(17). 5. The s estru ure a&Bolfing to gljag m4, characterized by
that one of the au>i=Ugary SUpports_( 2,)53) is; rable and novabl e
relative to the rerrE:tndEl:. = :af 56) . 6. The storage
structure according gg_C ' , JC &erl' di by that a first one of
the auxiliary suppgrte—< tihe carrying surface, and a
second one of the ag u S xed. 7. The storage
structure accordmg\ i fer | e hat the carrying surface
(51), a first onk&* WA R
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of the auxili ary supports, and a second one of then auxiliary support are
each separate, the first auxiliary support (52) .
-26- being separable from and novable relative to the carrying surface

(51). 8. The storage structure accorﬂ)i ng to Aaiml or 2, characterized
by that the auxiliary supports (52, 53) é}g novable in the sane directions
that the carrying surface 1) noves in. 9. The rage structure
according to Caim1l or 2amgharacterized by that th arrying surface (51),
a first one of the auxili supports, and a second@e of the auxiliary
supports are each separat€®and novable rel ative to h ot her. 1Q. The

storage structure accordifng to Claim1 or 2, charact®yized by that the
turning chanber (8) is |oCaled adjacent to the entr hanber (2).
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