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APPARATUS FOR TURNING 

ARTICLES IN STORAGE STRUCTURES 

BACKGROUND OF TBE INVENTION 

The present inve~tion relates to sto~aqe struotures 

euah as parkinq st~uo~ures, and more particularly, to 

apparatuses for turning stored articles, such as motor 

v$hicles. 

A typical parking strupture (e.;., Japanese unexamined 

Patent Publication No. 8-60887) inoludes an entry station, . 
storing C?tnpartments, elevator shaft, and elevator. The 

en~ry station ig where the cars enter and exit the parkinq 
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 underq~ound. The 

elevator shaft connects the entry sta~ion and the storing 

compartments. The _elevator travels through the elevator 
shaft to carry the cars between the entry station and the 

$tori~~ compartments. 

~he elevator includes a comb-like lifting platform to 

carry cars through the ele~ator shaft. The platform is 

lifted or lowered in the elevator shaft while carrying oars. 

A turntable having a comb-like carrying portion is arranged 

on a movable center tray provided in the entry station. !n 

the entry station, the tu~ntable is ro~atad to shift its 

o&X'rying portion between a first position, at whioh oars are 

transferred between the carrying portion and the platform, 

and a loading position, at ~hich 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 
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' in a forward direction when enterinq and exitinq the parki~g 

struoture. 

However, to stabilize rotation of the turntable, 

especially when carryin9 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 

auxilia~y rails must also be provided on opposite sides of 

the ~urntable. 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 rnov~ble center tray is 
' . 

separate from the pair of auxiliary rails. When lowering 

the platform, the ~ovable center tray, the turntable, and 

one of the auxiliary rails are moved to one side of the 

entry station. This structure reduces the space required to 

permit the lowering of the platform. However, a large space 

must be provided in the entry station to accommodate the 

turntable. 

SUMMARY OF THE INVENTION 

Accordin9ly, it is an objective of the present 

invention to save space in the entry station by arranging 

the turning apparatus outside the entry station. To achieve 

~e above objective, the present invention provides a 

ator~ge s~ruoture having an entr~ eham'ba~ for receiving 

a~tic1es, a storaqe area for storin9 the articles, a lift 

passaqe for connecting the entry chamber and the storage 

area, and a lift for conveyinq the articles through the lift 

passaqe between the entry chamber and the storage area. The 
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storase structure includes a turning chamber provided 

sepa~ately from the entry chambe~ and connected to the lift 

passage for changing the orientation of an article. A 

turntable device is suppo~ted in the tu~ning chaxnber to 

~eceive an article from the lift within the lift passa9e and 

to transfer an article to the lift. The turntable de~iee 
" includes a ~otatable car~yin9 surf ace and two auxiliary 

supports~ one auxilia~y support is located on each of two 

opposite sides of the turntable device fo~ supporting the 

carrying surface when the carrying surface rotates. The 

carryin9 surface is movable between a position within the 

lift passage and a position outside of the lift passage. 

Other aspects and advantages of the preeent inven~ion 

will become appa~ent from the fo~lowinq description taken in 

conjunction with the accompanying drawings, illustrating by 

way of example the principals of the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

~he features of the p~esent inven~ion that a~e believed 

to be novel are set forth 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. l is a eopematic'cross-secti~nal view showinq a 

parkin9 $tructure according· to a first embodiment of the 

present invention; 

-
Fig. 2 is a schematic cross-sectional view taken along 

lin~ 2-2 in Fig. l; 
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Fig. 3 is a schematic cross-sectional view taken along 
line 3-3 in Fig. 2 sho~ing the movable center tray, the 

·' 
turntable, the side trays, the auxiliary rails, and the 

movable storage trays at a predetermined position; 

Fig. 4 is a schematic c~osa-eeetional view showin~ tha 

turntable moved into the turning section from the position 

shown in Fig. 3; 

Figs. S(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 

'" predetermined positions; 

Fig. 6 is a partial perspective view showing the 
movable center tray, the ~urnta~le, the side tray, the 

auxiliary rails, and the movable storage trays; 

Fiq. 1 is a v1ew corresponding to Fig. 2 5howing a 

second embodiment of a parking structure according to the 
prassnt invention; 

Fig. 8 is a schell\atic cross-sectional view taken alonq 
line 8-8 in Fig. 7 showing the movable center tray, the 
turntable, the side tray, the auxiliary ra1is, and the 
movable storage trays at a predetermined position1 ' . . 

Fiq. 9 is a sehematic cross-sectional view showing the 

turntable moved into the turning section ~ram the position 

shown in Fig. 8; 

Fiqs. lO{a) and (b) are ~iagrammatic views showing the 

movable center tray, the turntable, the side tray, the 
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auxiliary rail~, and the movable storage trays located at 

predetermined positions; and 

Fig. 11 is a partial perspective view showing the 

mo~able center tray, the turntable, the side tray, the 

auxiliary rails, and the movable stor~9e trays of iig. 10. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

.A first embodiment of a parkinq structure serving as a 

stora9e structure according to the present invention will 

now be described with reterence to Figs. 1 to 6. 

An underground parking structure having first, second, 

third, fourth, and fifth storage blocks 1,· 4, 5 1 6, 7 is 

shown in Fig. 1. The ~irst storage block l includes an 

entry station 2 located on the ground level, or the 

upperxqost level, and an underground storage area 3 (refer to 
~ 

Fig. 2). The second, third, fourth, and fifth storage 

blocks ~4, 5 1 6, 7 are ar~anged in a row with the first 

stora~e b1ook l. 

A turninq area 8 (also serving as a car storing 

section) is defined at basement level one of the fi~st 

storage block 1. Car storing sections 9, 10, ll are defined 

at basement levels two, three, and four, respectively. A 

transferring s~ction 12 is defined at basement level five 

{~he lowermost level) of the first, second, third, fourth, 

and fifth storage blocks 1, 4, 5, 6, 7. Four guide rails 

13, 14, 15, 16 having a predetermined distance between one 

ano~her extend vertically between the entry station 2 and 

the transferring section 12 (refer to Figs. 3 and 4). 
"' 

··,. ~ t 
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The space between the quide rails 13, 14, 15, 16 

extendinq through the entry.station 2, the turn~ng area S, 

the storing sections 9, 10, ll, and the transferring section 

12 define a lift passaqe, or an elevator shaft 17. Storin9 

compartments 18 are provided on each side of the elevator 

shaft 17 in the turning area 8 and the stor~n9 sections 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, 6, 1 sto~aqe 
' . 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 blocks 

4, s, 6, 7 are substantially the same as the structure of 

basement levals two to four of the first storage block 1. 

Thus, the storaqe bloeks 4, 5, 6, 7 are each provided with 

storing sections 19, elevator shafts 17, and lifts, o~ 

elevators 20. 

Structure ot the Elevators 20 

A winch 21 is provided above each elevator shaft 17. 

~-Oe winch 21 is connected to four chains 22, 23, 24, 25 that 

extend through the quid~ rails 13, 14, 15, 16, 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 platforme 26, 27. 

Each lifting platform 26, 27 includes a drive portion 

28 and a carryinq portion 29. The drive portion 28 of the 

left platform 26 (as viewed in Fi9. 3) includes a support 

arm 30 connected to the pair of quide rails 13, 14. The 
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drive portion 29 of the ri9ht platform 27 (as viewed in Fiq. 

3)"'1nciudes a sup~ort arm 30 connected to the guide rails 
15, 16. The ends of the support arms 30 are supported by 

the associated quide rails 13, 14, lS, 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 ot the support 
arms 30. Accordingly, the support arms 30 are xno~ed in 

cooperation with each other by the winch 21. Each carrying 

portion 29 is defined by comb-like forks 31 that are secured 
to the support arms 30. The driv~ 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. 

' The drive source (not shown) 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, pul~~ys are provided in the ceiling of 
basement level one to connect the drive source to the 

elevator 20 with chains. 

struatura of the Entry station 2 

A pair of rails 32 provided with a plurality of rollers 
33 extend along the ceiling of the left storing compartment 

18 (as viewed in Fiq. 2) in the turning area 8 and the floor 

of the entry station 2. Tne.rails 32 extend horizontally 

and para11el to each.other with a predetermined distance 

t'herebetwean. A movable tray 34 is movably supported along 

the rails 32 to car~y cars that enter and exit the entry 
station 2. The rollers 33 move the movable tray 34 into the 
entry station 2 and out of the entry station 2. 
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In the same manner as the lifting platforms 26, 27, 

comb-like aarryinq portions defined by forks 35 are provided 

at the left and right sides of the movable tray 34. When 

the lifting platforms 26, 27 of the elevator 20 are lifted 
or lowered with the movable tray 34 located in the entry 

station 2, the forks 31 of the car~yin9 portions 29 of the 

liftin9 platforms 26, 27 may be arran9ed between or moved 

' through the forks 35 of the movable tray 34. Accordinqly, 

seorinq articles. or ears 65, may be transferred betwee~ the 

forks 35 of the movable tray 34 and the lifting platforms 

26, 27 in the e~try 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 pro~ided with a plurality of rollers 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 and lower rails 39 extend . 
horizontally, and the rails of eacn pair extend parallel to 
each other with a predetermined dietanae in between. 

' 
Movable trays 39, 40 are movably supported along the 

upper rails 37 to.carry cars between the storing 

compartments 18 and the elevator shaft 17. Similar movable 
trays 41, 42 are also movably supported along the lower 
rails 38. The rotation of the rotors 36 moves the 

. . 

associated trays 39, 40, 41, 42 betwe~n the elevator.shaft 

17 and the storing compartinen~s 18. ~he 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 
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39, 40, 41, 42. The structure of the forks 43 is identical 

to the forks 31 of the lifting platforms 26, 27. When the 

liftin9 platforms 26, 27 are lifted or lowered with ·the 

movable trays 39, 40, 411 42 located in· the elevator shaft 

17, the forks 31 of the platforms 26, 27 ta.ay be arranged 

between or moved through the forks 43. Aceordin9ly, c~r& 65 

may be trans~erred between the forks 43 of the xno~abla trayg 

39, 40, 41, 42 and the lifting platforms 26, 27 in the 

elevator shaft 17. 

Structure of the Transf errin9 section 12 

A traveling passage 44 is provided at basement level 
.,.,. . . 

f•ve of each stora~e block 1, 4, 5, 6, 7 extending throuqh 

the middle of the transferring section 12. ·Rails 45 extend 

continuously alonq the floor of the travelin9 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 ·~he carriage 46. Tha forks 47 

are identical to the forks 31 at the.carrying portions 29 of 

the lifting platforms 26, 27. When the lifting platforms 

26, 27 of one of the elevators 20 a~e lifted or lowered with 

the carriage 46 located at the associated traveling passage 

44, the forks 31 of the platforms 26, ~7 may be arranged 

between or moved through the forks 47 of the carriage 46. 

Accordin9ly, ca~s 65 may be transferred between the forks 47 
' of the carriage 46 and the lifting platforms 26, 27 in the 

eievator &hafts 17. 

Structure of the Turning Area 8 

A pair of upper rails 49 provided with a plurality of 
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rollere 49 extend along the floor of the storing 

compartments 18 and into the elevator shaft 17 at basement 

level one. A pair of lower ~ails 50 provided with .a 

plurality of rollers 48 extend alQng the floor of the left 
storinq compartment 18 (as viewed in Fig. 2) and the int~ 
th'e elevator shaft 17. ~ach pair of uppe~ rails 49 and 
lower rails 50 extend horizontally, and the rails of eaoh 

pair extend parallel to each other with a predetermined 

distance in between. 

A movable center tray 51 and a pair 

53 are supported on the lower rails 50. 

55 are supported on the upper rails 49. 

of side trays 52, 

Movable trays 54, 

The rotation of the 
rollers 48 moves the movable center tray 51 between a first 

position in the elevator shaft 17 (refer to Fig. 3) and a 
seoond po$ition in the associated storing compartment 18 

(refer to Fiq. 4). ~turntable 56 is supported on the 

center tray 51. The turntable 56 is rotatable about a shaft 

57. Wheels (not shown) are provided under the turntable and 
"' supported on the center tray 51 by an arc-like main rail 

(not shown) • · 

'rhe turntable 56 has circular ends and carrying 

portions 59 defined on each side by forks 60. The fo~ks 60 

a~e 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 F1q. 3. When the l~ft1ng platfo:t"n\$ 2G, 

27 are lifted or 1owered with the center tray Sl located in 
the ele~ato~ 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 throu9h the forks 60 of the turntable 56. 
Accordingly, cars 65 may be transferred in tha elevator 
"' 
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shaft 17.between the forks 60 of the turntable 56 and the 

fo~ks 31 of the lifting platforms 26, 27. 

'?he pair of side trays 52, 53 are provided on each side 
of the movable.center tray 51 and are separated fr0ta the 

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

is ~uppo~tQd on the lowar 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 associated storing 

compartment 19. Arc-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 Fi9. 3, are 

supported on the upper rails 49 and are movable in 

directions o. Accordingly, the rotation of the rollers 48 

moves the movable trays 54, ss between a position Q (refer 

to Pi9. 4) in the elevator; shaft 17 and a position in the 

associated storing compartments 18 (refer to ti~. 3). 

carryin9 portions 63 defined by forks 64 are provided 

on each side of the movable trays 54, SS. The forks 64 are 

identical to the fo~ks 31 of the lifting platforms 26, 27. 

When the lifting platforms 26, 27 are lifted or lowered with 

t'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 mo~ed through the forks 64 of. the 

:movabie trays 54, SS. Accordingly, ears 65 may b~ 

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. 
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As shown in Fig. S(a), moving plane E, in which the 

turn~able 56 on the center tray 51 moves, is lower than 

movin9 plane F, in whi~h the movable trays 54, 55 move. 
Ac"eordin9ly, the movable trays 54, SS do not collide against 
the turntable 56 no matter where the turntable 56 is 

located. 

The center tray 51, the side tray 52, and the auxiliary 
:rail 61 are located at position.s 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 auxiliary rails 61, 62. 

Furthermore, as shown in Fig. S(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 

"· ra:i.ls 61, 62. 

Parking in the Under9round Parking St~ucture 

The following steps 1 and 2 are carried out to store a 

car 65 in the storinq compartments 18 of the turning area 8 

at basement level 1 of the first storage block 1. 

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

As shown in ~is, 2, the movable tray 34 is fi~st 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 
o)\to the forks 35 of the movable tray 34. The car 65 is 

then transferred to the lifting platforms 26, 27 from the 
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movable tray 34 by lifti~9 the platforms 26, 27. The 

movable tray 34 then moves 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: 't:ran$ferrin9 the ear 6S in t.he turning area S 

One of the movable trays 54, 55 (e.g., the left tray 54 

as viewed in Fiq. 2) is moved into the elevator shaf~ 17. 
The oar 65 carried on the lifting platfortns 26, 27 is 
ldwered to a position above the movable tray 54. !n this 

state, the movable center tray si, the turntable 56, the 

movable side tray 52, and the auxiliary rail 61 are moved to 

poaitiona outside of the elevator shaft 17. As the lifting 

platforms 26, 27 are lowered, the car 65 is transferred onto 

the movable tray 54. The movable tray 54 then carries the 
car 65 leftward out of the elevator shaft 17 an~ into the 

associated storing compartment 18 at basement level one. 
The right movable tray 55 shown in Fig. 2 is operated in the 
same manner as the le:ft movable tray 54. 

The following steps 1 and 2 are car~ied out to store a 

car 65 into the storing sections 9 ,. l Q 1 11 (basement levels 
t~o, three, and four). 

Step 1: 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 
a. The lifting platforms 26, 27 carryin9 the car 65 are 

lowered past the turnin~ area 8 and to the designated 
storing seetion 9, 10, 11. In this state, the movable 
center t~ay 51, the turntabie S6 1 the left side tray 52, and 
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the auxiliary rail 61 a~e moved to positions outside the 
elevator shaft 17 at the turning area 8. 

" 
Step 2: Transferring the car 65 in the storing sections 9, 
10, 11 

Amonq the movable trays 39, 40, 41, 42, the movable 
tray 39 at basement level two 1 fo~ example; is moved into 
the elevator shaft 17. 'l'he lifting platforms 26, 27 holding 
the car 65 are moved to a posit~on above the movable tray 
39. The lifting platforms 26, 27 are further lowered to 
transfer the car 65 onto the movable t~ay 39. The movable 
tray 39 carrying the car 65 is moved leftward out of the 
elevator shaft 17 and into the 9~orin9 compartment 19. The 
car 65 is transferred in the same manner when employing the 

o~her 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 storing of ·the new ca~ 65, the 
obstructing car 65 is temporarily moved to another level and 
then returned to its original pos1t1on after the new car 65 
ie sto:ed in the designated storing oompartmen~ 19. 

To store the car 6S 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 fi~at lowered to 
basement level five in the first storage block l and 
transferred onto the forks 47 of the carriage 46 in the 
traveling pas8age 44 of the transferring section 12. The 
ea~riage 46 carries tha car 65 through the tranaferrinq 

s.ctions 12 (basement le~el five) of the other storage 
blocks 4 1 s, 6, 7. When the carriage 46 reaches the 
designated storage blocks 4, 5, 6, 7, the car 65 is 
transferred to the liftin9 platforms 26, 27 of the 
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associated elevato~ 20. The car 65 is then lifted and 

stored in the designated storing compartment 18. 

The following steps l to 3 are perfo~med when 

retrievin9 a car 65 from the storing compartmen.t 18 ot the 

turning area S located at basement level one of the first 

s~orage block 1. 

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

Amonq the.movable trays 54, 55, for example, the left 

movable tray 54 carry!nq a car 65 is moved into the elevat~r 

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 liftinq platforms 26, 27 of the elevator 20 are located 

at a position lower than the movable tray 54. When the 

liftin9 platforms 26, 27 are lifted, the car 65 is 

transferred to the liftinq platforms 26, 27 from the movable 

tray 54. Afterw~rds, the movable ~ray 54 is moved out of 

the e1evator shaft 176 

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 au~iliary rail 

61 and the fixed auxiliary rail 62 on each side ot the 

turntable 56. When the lifting platforms 26, 27 carryin9 

~he oar 65 are lowered, the car 65 is transferred onto the 

turntable 56. 

The turntable 56 carrying the car·6S is rotated 180 

degrees along the main rail (not shown) of the movable 

center tray 51 ana the auxili~ry rails 61, 62 of the 
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associated side trays 52, 53. This turns the car 65 by 180 
deqrees from the position' of the car 65 when it entered the 
parking structure. 

Step 2s Transferring the car 65 fro~ the turning area 8 

The lifting platforms 26, 27 of the elevator 20 are 

held at a position lower than the turntable SG, which is 
ca~ryin9 the car 65. The lifting platforms 26, 27 are then 
lifted to receive the car 65 from the turntable 56. The 
liftin9 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 li£tin9 platforms 26, _27 carrying the ca~ 65 are 
lifted into the entry station z. When the car 65 is lifted 
into the entry station 2, ~he lifting platfot'l'C\s 26, 27 are 
loca~ad above the tl\Ovable tray 34. The movable tray 34 then 
moves into the entry station 2 and the liftin9 platforms 26, 
27 are lowered to transfe~ 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 f ollowinq steps l to 3 are performed when 
~1'trieving a ca,; 65 _from the storing s~ot.ions 9, 10, 11 of 

the associated basement levels two to four of the first 
storage block 1. 

Step l: 'l'ransf erring a car 65 from t.he storing sections 9_, 
10, ll 
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The movable tray 39 in the storinq section ~, like the 
other similar trays 40, 41, 42 in the storing section 10, 
11,. is moved into the elevator shaft °17 with a car 65 held 
thereon. The liftinq platforms 26, 27 of the elevator 20 
are previously arranged at a position lower than the movable 

"' tray 39. The lifting platforms 26, 27 are then lifted to 
receive the car 65 from the movable tray 65. 

Step 2: Turnin9 the car 65 in the turning a~ea S 

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 auxiliary 
rail 61 are located outside the elevator shaft 17. 

Afterwards, the car 65 is rotated by lSO degrees from its 
position when entering the parking structure. ~he turninq 
of the car 65 is carried out in the same manner as when 
retrieving the ear 65 from the storing compartments 18 of 
the turning area 8, which was described earlier. 
"' 

Step 3: The trcnsfe~~ing of the car 65 from ~he turning 

area 8 and from the entry station l are carried out in the 
same manner as when retrieving the car 65 from the sto~inq 
.compartments 18 of the turning area 8. 

To retrieve a car 65 from the second, third, fourth and 
fifth storage blocks 4, s, 6, 7, the car 65 is first 
transfer~ed onto the lifting platforms 26, 27 0£ the 

•••oe1ated storage block 4, S, 6, 7. The lifting platforms 
26, 27 are then lowered into the traveling passage 44 at the 
transferring section 12 (basement level five) to transfer 
the ear 65 onto the forks 47 of the carriage 46. At 
basement level five, the carriage 46 moves the car 65 past 
"' 

; .. 
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the storage blocks 4-7 and to the travelinq passaqe 44 in 

the transferring section 12 of the first storage block 1. 

The ear 65 is then transferred onto the lifting platforms 

26, 27 of the first storaqe block 1 from the carriage 46. 

Afterwards, the car 65 is transferred to the turning area 8 

and rotated by 180 degrees with respect to the position o; 

the car 65 when it entered the parking structure. The 

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

when ~etrieving the ear 65 from the storing compartments 18 

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

o& the parking structure from the entry station 2. 

The first embodiment has the following features. 

The turnin9 a~ea 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 carryin; 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 
. . 

turning apparatus for cars g5, is arranged outside the entry 

station 2. Thus, space for accommodating the turntable 56 

wben it is moved out of the elevator shaft 17 need not be 

p~ovided in the entry station 2. '!'his saves space necessary 

for the entry station 2, which is exposed above the 9round. 

In the t~rn~ng area e, ~he movabi& center tray 51 may 

be moved into and out of the elevator shaft 17. This allows 

the lifting platforms 26, 27, which carry the car 65, to 

move through the elevator shaft 17. Accordingly, a car 65 

may be carried smoothly between the entry station 2 and the 
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storing compartments 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 

movable center t~ay 51. This enables stable rot~tion of the 
turnt~bla 56 when oarryin~ the oar 65. 

The turning area 8, the elevator shaft 17 1 and the 

storing compartments 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 o as the movable eenter tray 51. 

~hi$ ertables the movable trays 54, 55 to be, moved between 

the elevator shaft 17 and the storage compartments 18. The 

carrying portions 63 of the movable tray$ 54, 55 may be 

mQved to position Q at which a car 65 is ·transferred between 
movable trays 54, 55 and the lifting pl~tforms 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 improves the sto~ins efficiency of the parking 

structure. 

The side trays 52, 53 and the auxiliary rails 61, 62 
move ~elatively 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 associa~ed 

etoring compartmen~s lQ wi~bout eol1idinq aQainst the 

turntable 56. Accordingly, the cars 65 may be moved 

s'htoothly on the movable tables 54, 55. 

When retaining cars 65 from the parking structure, the 
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movable center tray 51, the ttirntable 56, the side tray 52, 
and the auxiliary rail 61" are moved to a position shown in 
Fig. S(b). At this position, the turntable 56, which 

carries a car 65, is rot~ted supported by the movable center 
tray 51 and the auxiliary rails ~1, 62 of the aee~eiated 

side trays 52, 53. This enables the ca~ 65 to be smoothly 
turned around in the turning area s. 

' 
As described above, the movable trays 54, 55 are moved 

between the elevator shaft 17 and 
compartments 18 without colliding 

the associated stora9e 
against the turntable 56 

regardless of where the tu~ntable 56 is located. ln other 

words, the turntable 56 need not be moved to avoid collision 
with the movable t~ays S4, 55 when moving t~e movable trays 
54, ss: 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 drivin9 mechanism 
for the side tray 53 need not be provided. 

Among the two side trays 52, 53 arranged on each side 
of the mo~able oenter tray 51, the left side tray 52 is 

movable in the same moving directions D as the movable 
'Center tray 51. This enables smooth movement of the movable 
center tray 51. 

'l'he turning area 8 is provided adjacent to the entry 
station 2. ~hus, car storing sections are not provided 
between the turning area B and the entry station 2. This 
aiiowa the ~ars GS to be carried into the turning area 8 and 
then transferred to the e~try station 2 as soon as the car 
65 is turned around. Accordinqly, the car 65 may be turned 
around efficiently when retrievin~ the car 65 from the 
parking structure. 
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' A second embodiment of a parking structure according to 
the present invention will now be described with reference 
to Fig. 1 and Figs. 7 to 11. Figures l, 2, 3, 4, S(a), 
S(b), and 6 ill~stratinq the first embodiment correspond to 
Figures l, 7, 8, 9, lO(a), lO(b), and ll illustrating the 
second embodiment. 

., 

The features of the second embodiment that differ from 
that of the first embodiment will now he described. The 
distance L between the upper rails 49 and the lower rails 50 
of the first embodiment, as shown in Figs. 5{a), S(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), lO(b), and 11. Thus, in tha fi:r:st:. embodiment, 

this.enables the turntable 56 in addition to the movable 
center tray 51, the side trays 52, 53, .and the auxiliary 
rails 61, 62 to be arranged at a position lower 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 movinq plane F of the movable 
t.raye 54, 55. 

In the second embodiment, the pair of side t~ays 52, 53 
supporting associated auxiliary rails 61 1 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 Fiqs. lO(a) and lO{b), to avoid collision 
between the movable trays 54, 55 and the turntable 56 when 
moving the movable trays 54, 55 between· the elevator shaf~ 
17 and the associated storing compartments 18, the m.ovabl~ 
center tray 51 and the turntabJ;e 5 ~ are moved togetlier with 
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the movable trays 54, 55. The side trays 52, 53 and the 
auxiliary rails 61, 62 are also moved to allow movement of 
the movable center tray 51. 

Although only two embodiments of the present invention 
have been described so far, it. eho.uld ~e apparent t.o thos.a 
s~llad in the art that the present invention may be 
embodied in many other specific forms without departing from 
the spir.it or scope of the invention. Particularly, it 
should be understood 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 is 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 t~ay 51. 
This structure moves the movable center tray 51 to9ether 
"' with the side trays 52, 53. 

A plurality of turning areas a may be provided. For 
example, in addition to the turning area S at basement level 
one in the first storage block l, a similar turnin9 section 
may be provided in any one ot the storing sections 9, 10, 11 
below basement level one. 

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

The storinq articles are not limited to cars 65. Fo~ 

example, the s~orin9 ar~ioles may be boxes or crates. 
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Platforms havinq forks are u$ed to transfer the cars 
65. However, pallets and p~on9s used to hold the pallets 
may be employed in the elevator 20. In this case, the 
pallet and the car 65 carried thereon correspond to the 
storins article. The car 65 is lifted and lowered by the 
pronqs of the elevator 20 that hold the pallet. Tbe storing 
allticle 1s transferred between the pron9s 0£ the elev~tor 20 
and the turntable 56 or the mova~le tables 54 1 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 herein, 
but may be modified within the scope of the appended claims. 
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Claims: 

1. A storage structure having an entry chamber (2) for 
receiving articles (65), a storage area (18) for storing the 

articles (65), a lift passaqe (17) for connecting the entry 

chamber {2) and the storage area (19), ·and a lift (20) fer . 
conveying the articles (65) throu9h the lift passaqe (17) 

between the entry chamber (2) and the storage area (18), the 

stora9e structure bein9 characte~ized by: 

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 (65); 

a turntable device (56) suppo~ted in the turning 
chamber (9) for receiving an article (65) from the lift (20) 

within the lift passage (17) and for transferring an article 

(65) to the lift (20),-~herein 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 turntable .device (56) for supportin~ 
the carrying surface when the Oa.l'.'~ying surface rotates, 

wherein the carrying surface is movable between ~ position 

within the lift passaqe (17) and a position outside of the 

lift passaqe (17). 

2. ~he sto~a9e structure according to Claim 1, 

c~aracterized by that the lift (20) has an article en9aging 

portion (26, 27) that asce~ds and descends within the lift 

passage (17) while holding an article (65), wherein the 

car~ying surface receives artiele$ fr?m the article enqaging 

portion (26, 27) of the lift (20) so that the articles (GS) 

are transferred from the lift (20) to the turntable device · 
( 56) within the lift passage. ( 17} • 

I lllllll lllll llt 1111111 1111 
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3. The storage structure according to Claim l or 2, 

characterized by that one of the auxiliary supports (52, 53) 

is movable horizontally relative to the other auxiliary 

support. 

"' 
4. The sto~a9e atruoture according to Claim 3, 

ohara.oterized by that the turninq chamber (8} has an article 

storage chamber connected to the lift passage (17) for 

storing an article, the turnin9 chamber (B} 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 lif~ passaga (17) and to a position 

outside of the lift passage (17), and wherein the article 

engaging portion (63) of the mo~able tray (54, 55) receives 

articles from the article engagin9 portion (63) of the lift 

(20) within the lift passaqe (17). 
"' 

5. The storage stru.cture accot:d.:i.ns to Claim 4 1. 

oharaoterized by that one of the auxiliary supports (52, 53) 

is separable and movable relative to the remainder of the 

turntable device (56). 

6. The storage structuxe acco~din9 to Claim 1 or 2, 

charac~erized by that a first.one.of the auxiliary s~pports 

(52, 53) is movable with the carrying surface, and a second 

one of the auxiliary supports (52# 59) is fixed. 

7. The storage structure according to Claim 6, 

characterized by that the carryinq surface (51), a first one 

of the auxiliary supports, and a seoond one of the. auxil~ary 
" support are each separate, the first auxi1iary suppor~ (52) 

I f llllll lllll llltllfl If 1111 
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beinq separable from and movable ·relati~e to the ca~ryin9 

surface (Sl) .. 

8. ~he stora9e structure aooordin9·to Claim l or 2, 
characterized by that the auxiliary supports (52, 53} a~e 

movable in the same direction~ ~hat the oa~~yins eurf aoe 

(51) movec in. 

" 9. The storage st~ueture according to Claim l or 2, 

characterized by that the carrying surface (51), a first one 
of the auxilia~y supports, and a second one of the auxiliary 
supports are each separate ·ana movable relative to each 

other. 

10. The storage structure according to Claim 1 or 2, 

characterized by that the turninq chamber (8) is located 
adjacent to the entry chamber (2). 
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