
STORAGE METHOD AND APPARATUS BACKGROUND OF THE INVENTION 5
Field of the Invention The present invention relates to a storage system,
and more particularly, to a storage system for vehicles. 10
Description of the Related Art Existing vehicle storage apparatuses are
known to include a main frame and a plurality of sub-frames. The main frame
is provided with a loading station from where vehicles 15      are stored
or retrieved.  A vertical elevator path is defined in each frame. The
bottoms of the frames are connected to each other by a transfer passage,
which extends horizontally. An elevator that lifts and lowers vehicles
between each 20      level is provided in each elevator path.  A transport
carriage, which transfers vehicles, is provided in the passage. Storage
compartments are provided on both left and right sides of each elevator
path at each level.   Each storage compartment is provided with a carry
tray, which moves sideways between the 25      associated compartment and
the elevator path. In this convetntional appratus, to store a vehicle in
the main frame at a designated storage compartment, the vehicle is first
moved onto the elevator at the loading station. The 30      elevator then
lifts the vehicle to a position beside the designated  compartment.
Afterwards,  the  tray  of  the compartment moves sideways into the
elevator path. The vehicle is then transferred to the tray and is
subsequently carried into the designated compartment by the tray. 35    -2-
For storing a vehicle in one of the sub-frames, the vehicle is first moved
onto the elevator at the loading station 



in the main frame and then transferred to the transport carriage. The
carriage then transports the vehicle to the sub- 5      frame of the
designated compartment.   The vehicle is then transferred to the elevator
of the sub-frame and subsequently stored in the designated compartment in
the same manner as above. 10              To retrieve the vehicle from the
designated storage compartment of the main frame, the elevator is moved to
a position beside the compartment. The tray, which the stored vehicle is
carried on, is moved into the elevator path. The vehicle is then
transferred to the elevator and subsequently 15      moved to the loading
station.  The vehicle is then removed from the vehicle storage apparatus by
driving it out from the loading station. To retrieve the vehicle from one
of the sub-frames, the 20      vehicle is transferred to the elevator in
the designated sub- frame. The vehicle is then transferred to the carriage
and transported to the main frame.  Afterwards, the vehicle is transferred
to the elevator of the main frame at the loading station and removed from
the vehicle storage apparatus by 25      driving it out. There are
apparatuses in which a turntable is provided on the carriage to reverse the
orientation of the vehicle. The turntable is supported by the carriage such
that it rotates in 30      a horizontal plane.  A vehicle is placed on the
table when during retrieval and rotated 180 degrees to reverse its
orientation. This enables the vehicle to be driven forward both when
exiting and entering the loading station.    -3- However, in such a vehicle
storage apparatus, since the carriage travels together with the turntable,
the weight of the 



table  slows the traveling speed of the carriage.    This increases the
time necessary to transport the vehicle between 5      the main frame and
each sub-frame.   This hinders efficient storing and retrieving of
vehicles. In addition, the load of the vehicle causes undesirable swaying
of the table during rotation. 10                         SUMMARY OF THE
INVENTION Accordingly, it is a primary objective of the present invention
to provide a storage system that enables an increase in the traveling speed
of the carriage and allows efficient 15      storing and retrieving of
objects. It is another objective of the present invention to provide a
storage system that enables objects to be stored at storing compartments
located beside elevator paths. 20 A further objective of the present
invention is to provide a storage system that enables stable rotation of
the turntable. 25              To achieve the foregoing and other objects
and in accordance with the purpose of the present invention, a storage
apparatus for storing objects includes a set of storage compartments
arranged in a group, a transfer passage, an elevator path, movable trays,
and an orienting tray. One of 30      the compartments are reserved.  The
transfer passage is located adjacent to the group of storage compartments
to provide access to the compartments. The elevator path is located within
the passage. The movable trays selectively transfer the objects    -4- from
the elevator to each compartment and from the compartments to the elevator.
The orienting tray is selectively movable between the reserved compartment
and the elevator path. The 



orienting tray is adapted to receive an object from the 5      elevator
when the orienting tray is moved to the elevator path and is adapted to
re-orient an object within a plane.  The elevator is adapted to remove a
re-oriented object from the turntable when the tray is located in the
elevator path. 10                    BRIEF DESCRIPTION OF THE DRAWINGS The
features of the present invention that are believed to be novel are set
forth with particularity in the appended claims. The invention, together
with objects and advantages 15      thereof, may best be understood by
reference to the following description of the presently preferred
embodiments together with the accompanying drawings in which: Fig. 1 is a
diagrammatic cross-sectional side view 20      showing a vehicle storage
apparatus according to the present invention; Fig. 2 is a diagrammatic
cross-sectional front view showing the vehicle storage apparatus; 25 Fig. 3
is an enlarged diagrammatic cross-sectional view of a single storage frame
as seen from the plane indicated by line 3-3 in Fig. 2; 30
Fig. 4 is a partial diagrammatic cross-sectional view that is an
enlargement of the lower part of Fig. 2; Fig. 5 is a diagrammatic
cross-sectional view as seen    -5- from the plane indicated by line 5-5 of
Fig. 2; Fig. 6 is a  partial enlarged diagrammatic plan view showing an
orienting tray; 5 Fig. 7 is a diagrammatic perspective view showing a
carriage; and 



Fig. 8 is a diagrammatic side view of an electric motor 10      and a chain
according to another embodiment of the present invention. DETAILED
DESCRIPTION OF THE PREFERRED EMBODIMENTS 15              A  preferred
embodiment  according  to  the  present invention will now be described
with reference to Figs. 1 through 7. As shown in Fig. 1, a storage system,
or a half- 20      underground type vehicle storage apparatus 1, has a row
of storage frames 2A, 2B, 2C, 2D, 2E. Storage compartments 4 are provided
at a plurality of levels in the frames 2A-2E to store objects, or vehicles
1. Loading stations 5 are provided at the ground level of the frame 2A.
Vehicles 3 are stored and 25      retrieved from the loading stations 5.
The levels in the frames 2B-2E that correspond to the level of the loading
stations 5 in frame 2A are each provided with the same compartments 4 as at
the other levels. The frames 2B-2E have a structure identical to the upper
levels of the frame 2A. 30      Therefore,  sections in frame 2B-2E that
are identical to sections of the frame 2A will be denoted with the same
reference numerals and will not be described in detail.    -6- Initially,
frame 2A will be described. As shown in Fig. 2, a vertically extending
elevator path 6 is provided at the middle section of the frame 2A. A winch
7 is provided at a position corresponding to the elevator path 6 above the
frame 5      2A.  The loading stations 5 are located at each side of the
elevator path 6 on the ground level of frame 2A. Guide rails 8, which
extend into the elevator path 6, are provided in the loading stations  5.
A plurality of rollers 9, which are rotatable in both forward and reverse
directions, are supported 



10      by the rails 8.  Loading carriages 10 are supported by the rollers
9. Comb-shaped prongs (not shown) are provided on the left and right sides
of each carriage 10. Levels of compartments 4 are provided both above and
15      below the loading station 5.  Each compartment 4 is capable of
accommodating two vehicles 3 arranged side by side. In other words, a first
storing space 4a and a second storing space 4b, each capable of
accommodating a single vehicle 3, are defined in each compartment 4  to the
sides of the elevator path 6. 20      Guide rails 11, which extend
laterally through the first and second storing spaces 4a, 4b, are provided
in each compartment 4.  A plurality of rollers 12, which are rotatable in
both forward and reverse directions, are provided along the rails 11. 25
First and second tray rails 13, 14 are provided in the elevator path 6 at
positions corresponding to the guide rails 11 (except for the rails 11 at
the lowermost level). The first and second rails 13, 14 extend laterally
and are overlapped 30      with each other.  A plurality of rollers 15, 16,
which are rotatable in both forward and reverse directions, are provided
along the rails 13, 14, respectively. Both rails 13, 14 are lifted and
lowered to allow each of the rails 13, 14 to be    -7- positioned at the
height of the guide rail 11. As shown in Fig. 3, a first carry tray 17 is
supported by the rollers 12 of the guide rails 11 in the first storing 5
space 4a of each compartment 4 (except for the compartments 4 at the
lowermost level). A second carry tray 18 is supported by the rollers 12 of
the guide rails 11 in the second storing space 4b. Comb-like prongs 17a,
18a are formed in the left and 



right sides of the trays 17, 18, respectively, having shapes 10
identical to the prongs of the carriages 10. Elevators 19, which lift and
lower vehicles 3, are provided in the elevator paths 6. As shown in Fig. 3,
each elevator 19 includes a pair of elevator frames 20 provided on 15
the left and right sides of each elevator path 6.   Each elevator 19 also
includes comb-like prongs 20a, which project from the frames 20 toward each
other.   The prongs 20a are located alternately with respect to the prongs
17a, 18a of the first and second trays 17, 18. The ends of the two frames
20 20      in the four corners of each elevator path 6 each engage with a
vertical frame 21. Furthermore, the ends of both elevator frames 20 are
each connected to a cable 7a, which extends from the winch 7. The elevator
19 is lifted or lowered by driving the winch 7 and winding or unwinding the
cable 7a. 25 As shown in Figs. 4 and 5, a transfer passage 22 extends
between the frames 2A-2E at the lowermost level in the direction
perpendicular to the plane of Fig. 4.  The passage 22 thus connects each of
the frames 2A-2E. A pair of rails 23, 30      which extend parallel to each
other,  are provided in the passage 22. A transfer carriage 24 travels
along the rails 23. As shown in Fig. 7, the carriage 24 includes a U-shaped
base 25 and a pair of support rails 26 extending laterally from the base
25. A plurality of rollers 27 are also provided on the opposing surfaces of
each rail 26.  The rollers 26 are rotatable in both forward and reverse
directions. When the 5      carriage 24 is moved to a position beside one
of the storage compartments 4, as shown in Figs. 4 and 5, the support rails
26 are arranged between and aligned with the left and right guide rails 11.



10              In most lowermost compartments 4, each storing space 4a, 4b
has a transfer tray 28. Thus, there are four transfer trays 28 at the
lowermost levels of frames 2B-2E. However, as shown in Fig. 5, the
lowermost level of frame 2A has only two transfer trays 28, one for each
first storing space 4a. These 15      compartments 4 at the lowermost level
of frame 2A each define a reserved compartment.   The trays 28 are
supported by the rollers 12 of the rails 11. Comb-like prongs 28a, which
are identical to the prongs 17a, 18a of the trays 17, 18, are formed in the
left and right sides of each tray 28. 20 As shown in Fig. 4, an orienting
tray 29 is supported by the rollers 12 of the rails 11 in the second
storing space 4b at the right side of the frame 2A. By rotating the rollers
12 of the rails 11 and the rollers 27 of the rails 26 in either 25      the
forward or reverse direction, the tray 29 moves between the second storing
space 4b and the carriage 24. As shown in Fig. 6, the orienting tray 29
includes a moving floor 30, a center shaft 31, and a turntable 32. The 30
floor 30 extends between the opposed sets of rollers 12, 27 and has support
sections at its front and rear end that may be supported by the rollers 12
or 27. The width of the floor 30 in the lateral direction is less than the
distance between the    -9- left and right prongs 20a of the elevator 19.
The axis of the center shaft 31 extends upward from the center of the floor
30 and enables rotation of the turntable 32. Prongs 32a, which have an
interval between one another that is equal to the 5      interval between
the prongs 28a of the tray 28, are provided on the left and right sides of
the turntable 32. The front and rear ends of the turntable 32 are
arc-shaped and the center of 



the arcs coincide with the center shaft 31. A plurality of rollers 34 are
rotatably supported under the front and rear 10      ends of the turntable
32. As shown in Fig. 4, auxiliary floors 35 are provided at the left and
right sides of the lowermost section of the elevator path 6 of frame 2A.
The auxiliary floors 35 are each 15      supported by a pantograph type
expander 36 which is extensible in the vertical direction. A cylinder 37 is
connected to the each expander 36 and extends or contracts the expander 36
by expanding or contracting itself.   The cylinders 37 and the expanders 36
function as a lifter. When the expander 36 is 20      most extended, the
auxiliary floor 35 is moved to a lifted position, and the top surface of
the auxiliary floor 35 and the moving floor 30 are aligned in the same
plane.   When the expander 36 is most contracted, the auxiliary floor 35 is
moved to a lowered position and the top surface of the auxiliary 25
floor 35 is lower than the bottom surface of the guide rails 11. The
operation of the vehicle storage apparatus 1 will now be described. To
store a vehicle 3 in the storage frame 30      2A at the first storing
space 4a of one of the storage compartments 4 above the lowermost level,
the elevator 19 is moved to a position below the guide rails 8 of one of
the loading stations 5. The vehicle 5 is driven into the loading    -10-
station 5 and stopped on the loading carriage 10. The rollers 9 of the
rails 8 are then rotated to move the carriage 10 together with the vehicle
3 into the elevator path 6. When the elevator 19 is raised from below the
carriage 10, the prongs 5      20a of the elevator 19 pass through the
prongs of the carriage 10. As a result, the vehicle 3 is received by the
prongs 20a 



of the elevator 19 and thus transferred to the elevator 19. The elevator 19
carries the vehicle 3 to a position 10      where the elevator 19 is
located above the guide rails 11 of the designated compartment 4. The first
and second tray rails 13, 14 are lifted or lowered to arrange the second
rails 14 at the same height as the guide rails 11. The rollers 12 of the
guide rails 11 and the rollers 16 of the second rails 14 are 15      then
rotated to move the second tray 18 into the elevator path 6. The second
tray 18 is supported by the second rails 14 in the elevator path 6.
Afterwards, the first and second rails 13, 14 are lifted or lowered to
arrange the first rails 13 at the same height as the guide rails 11. The
rollers 12 of the 20      guide rails 11 and the rollers 15 of the first
rails 13 are then rotated to move the first tray 17 into the elevator path
6. The first tray 17 is supported by the first rails 13 in the elevator
path 6. 25              In this state, the elevator 19 carrying the vehicle
3 is lowered from above the first and second trays 17, 18. As the elevator
19 is lowered, the prongs 20a of the elevator 19 passes through the prongs
17a, 18a of the respective trays 17, 18. This results in the vehicle 3
being transferred to the 30      first tray 17.  The first tray 17 is then
returned to the first storing space 4a by reversing the steps just
described. Consequently, the vehicle 3 is stored in the first storing space
4a. The second tray 18 is also returned to the second    -11- storing space
4b by reversing the steps just described. To store a vehicle 3 in the
second storing space 4b of one of the storage compartments 4 above the
lowermost level, 5      the elevator 19 of the storage frame 2A carries the
vehicle 3 to a position where the elevator 19 is located above the guide 



rails 11 of the designated compartment 4. The second tray 18 is then moved
into the elevator path 6 to be supported by either the first or the second
rails 13, 14. In this state, 10      the elevator 19 carrying the vehicle 3
is lowered from above the second tray 18. As the elevator 19 is lowered,
the prongs 20a of the elevator 19 pass through the prongs 18a of the tray
18. This results in the vehicle 3 being transferred to the second tray 18.
The second tray 18 is then returned to the 15      second storing space 4b
by reversing the steps just described. Consequently, the vehicle 3 is
stored in the second storing space 4b. To retrieve a vehicle 3 from the
second storing space 20      4b of a designated compartment 4 of frame 2A,
the elevator 19 of the storage frame 2A is moved toward the compartment 4
and positioned below the guide rails 11. The second tray 18 then moves into
the elevator path 6 with the vehicle 3 carried thereon. In this state, the
elevator 19 is lifted from below 25      the tray 18.  As the elevator 19
is lifted, the prongs 20a of the elevator 19 pass through the prongs 18a of
the tray 18. This results in the vehicle 3 being transferred to the
elevator 19. 30              After the elevator 19 receives the vehicle 3,
the tray 18 is returned to its original location. Then, the elevator 19 is
moved toward the loading station 5 and positioned above the guide rails 8.
The carriage 10 is then moved into the    -12- elevator path 6 and the
elevator 19 is lowered from above the carriage 10. As the elevator 19 is
lowered, the prongs 20a of the elevator 19 pass through the prongs of the
carriage 10. This results in the vehicle 3 being transferred to the
carriage 5      10.  Afterwards, the carriage 10 is returned to the loading



station 5 with the vehicle 3 carried thereon. The vehicle 3 is subsequently
driven out from the loading station  5 and thus removed from the vehicle
storage apparatus 1. 10              To retrieve a vehicle 3 from the first
storing space 4a of a designated compartment 4, the elevator 19 is moved to
the compartment 4 and positioned below the guide rails 11. The first and
second tray rails 13, 14 are lifted or lowered to arrange the second rails
14 at the same height as the guide 15      rails 11.  The second tray 18 is
then moved into the elevator path 6. The second tray 18 is supported by the
second rails 14 in the elevator path 6. Afterwards, the first and second
rails 13, 14 are lifted or lowered to arrange the first rails 13 at the
same height as the guide rails 11 . The first tray 20      17 supporting a
vehicle 3 is then moved into the elevator path 6. The first tray 17 is
supported by the first rails 13 in the elevator path 6. In this state, the
elevator 19 is lifted from below the 25      first and second trays 17, 18.
As the elevator 19 is lifted, the prongs 20a of the elevator 19 pass
through the prongs 17a, 18a of the trays 17, 18. This results in the
vehicle 3 being received by the prongs 20a of the elevator 19. The trays
17, 18 are then replaced in their original locations in a reverse 30
manner.  The vehicle 3 is then carried by the elevator 19 and transferred
to the carriage 10 in the same manner as described above. The vehicle 3 is
subsequently carried by the carriage 10 into the loading station 5 and is
subsequently driven out    -13- from the loading station 5 and thus removed
from the vehicle storage apparatus 1. When a vehicle 3 is stored into or
retrieved from the 5      first storing space 4a of a designated
compartment 4 with 



another vehicle 3 stored in the adjacent storing space 4b, the vehicle 3 in
the second storing space 4b is first transferred to the elevator 19 and
temporarily stored in another second storing space 4b.   After the vehicle
3 is stored into or 10      retrieved from the first storing space 4a, the
vehicle 3 temporarily stored in a separated second storage space 4b is
returned to its original second storing space 4b by the elevator 19. 15
To store a vehicle 3 in the storage frame 2B at one of the storage
compartments 4 above the lowermost level, one of the trays 28 located
beside the carriage 24 is moved toward the passage 22 and received by the
carriage 24. The carriage 24 then carries the tray 28 into the elevator
path 6 of the frame 20      2A.  The elevator 19 of the frame 2B is moved
to a position lower than the support rails 26. The elevator 19 of the frame
2A receives a vehicle 3 at the loading station 5 and is then lowered toward
the 25      carriage 24 and tray 28.  As the elevator 19 is lowered, the
prongs 20a of the elevator 19 pass through the prongs 28a of the tray 28.
As a result, the vehicle 3 is received by the prongs 28a of the tray 28 and
is thus transferred to the tray 28. 30 The carriage 24 then carries the
tray 28 into the elevator path 6 of the frame 2B. The elevator 19 of the
frame 2B is moved upward from below. As the elevator 19 is lifted,    -14-
the prongs 20a of the elevator 19 pass through the prongs 28a of the tray
28. This results in the vehicle 3 being received by the prongs 20a of the
elevator 19 and thus transferred to the elevator 19. The elevator 19 then
lifts the vehicle 3 to 



5      store the vehicle 3 in the designated compartment of the frame 2B.
To retrieve a vehicle 3 from a designated compartment 4 in the frame 2B,
the vehicle 3 is first transferred to the 10      elevator 19 of the frame
2B.  The vehicle 3 is then transferred from the elevator 19 to the tray 28
on the carriage 24 and moved into the elevator path 6 of the frame A. The
vehicle 3 carried on the carriage 24 is received by the elevator 19 and
transported to the loading station 5. Afterwards, the vehicle 15      3 is
driven out from the loading station 5 and is thus removed from the vehicle
storage apparatus 1. Vehicles  3  are  stored  into  and  retrieved  from
compartments 4 of the storage frames 2C-2E above the lowermost 20
level in the same manner as with the frame 2B. To store a vehicle 3 in the
first storing space 4a of the left storage compartment 4 at the lowermost
level of the frame 2A, the carriage 24 is moved into the elevator path 6 of
25      the frame 2A, as shown in Fig. 5.  The tray 28 in the first storing
space 4a is then moved to the passage 22 and received by the carriage 24.
The elevator 19 lowers the vehicle 3 from the loading station 5 and
transfers the vehicle 3 to the tray 28.  The tray 28 then moves to the
first storing space 4a to 30      store the vehicle 3 in the space 4a.  By
reversing these steps, the vehicle 3 is retrieved from the vehicle storage
apparatus 1.    -15- To store a vehicle 3 in the first storing space 4a of
the right storage compartment 4 at the lowermost level of the frame 2A, the
carriage 24 is moved into the elevator path 6 of the frame 2A. The
orienting tray 29 is then moved from the 5      right second storing space
4b to the left second storing space 



4b. The tray 28 in the designated first storing space 4a is moved to the
passage 22 and received by the carriage 24. In this state, the elevator 19
lowers the vehicle 3 from the loading station 5 and transfers the vehicle 3
to the tray 28. 10      The tray 28 is then moved to the first storing
space 4a to store the vehicle 3 in the space 4a. By reversing these steps,
the vehicle 3 may be retrieved from the space 4a. To store a vehicle 3 in
either one of the second 15      storing spaces 4b of the storage
compartment 4 at the lowermost level of the frame 2B, the carriage 24 is
moved into the elevator path 6 of the frame 2B. The tray 28 in the storing
space 4b of the designated compartment 4 is then moved to the passage 22
and received by the carriage 24. The carriage 24 20      carrying the tray
28 is then moved into the elevator path 6 of the frame 2A. In this state,
the elevator 19 lowers the vehicle 3 from the loading station 5 and
transfers the vehicle 3 to the 25      tray 28.  The carriage 24 is then
moved into the elevator path 6 of the frame 2B.  The tray 28 then moves to
the second storing space 4b to store the vehicle 3 in the space 4b. By
reversing these steps, the vehicle 3 may be retrieved from the vehicle
storage apparatus 1. 30 To store a vehicle 3 in the first storing space 4a
of a designated storage compartment 4 at the lowermost level of the frame
2B, the tray 28 of the second storing space 4b is    -17- orienting tray 29
and the prongs 20a of the elevator 19 pass through the prongs 32a of the
turntable 32.  This results in the vehicle 3 being received by the prongs
32a of the turntable 32 and thus transferred to the turntable 32.  The
auxiliary 



5      floors 35 at the left and right sides of the carriage 24 are moved
to the lifted position causing the top surfaces of the floors 35 and the
moving floor 30 to be at the same height. The turntable 32 is rotated about
the center shaft 31 with the vehicle 3 carried thereon. During the
rotation, the rollers 10      34 provided under the turntable 32 contact
the top surface of theauxiliary floors 35 and roll along the surface. The
turntable 32 is rotated for 180 degrees.   The rotation of the turntable 32
reverses the orientation of the 15      vehicle 3 carried thereon.
Afterwards, the elevator 19 lifts the orienting tray 29 from below and the
prongs 20a of the elevator 19 pass through the prongs 32a of the turntable
32. This results in the vehicle 3 being received by the prongs 20a of the
elevator 19 and thus transferred to the elevator 19. 20      After the
vehicle 3 is transferred to the elevator 19, the auxiliary floors 35 are
lowered to the lowered position. At this position, the top surface of the
auxiliary floors 35 are arranged at a position lower than the bottom
surface of the guide rails 11. 25 The orienting tray 29 is then returned to
its original position in the second storing space 4b. The elevator 19 lifts
the vehicle 3 to the loading station 5 and transfers the vehicle 3 in the
reoriented state to the carriage 10 of the 30      station 5.  The vehicle
3 is then retrieved from the vehicle storage apparatus 1 by driving it out
from the loading station 5.    -18- As described above, the orienting tray
29 is carried on the carriage 24 only when reversing the orientation of the
vehicle 3. Therefore, in comparison with the prior art, the 



weight of the carriage 24 is reduced when it travels between 5      the
frame 2A and the frames 2B-2E carrying the vehicle 3.  This increases the
traveling speed of the carriage 24 and upgrades the efficiency of storing
and retrieving vehicles 3 from the storage compartments 4 of the storage
frames 2B-2E. 10              Additionally, the centers of the moving floor
30 and the turntable 32 are connected to each other by the center shaft 31
and the turntable 32 is rotated about the shaft 31. Therefore,  the
turntable 32 does not contact the vertical frames 21 and occupies a minimum
space. As a result, it is 15      possible to reduce the size of the
vehicle storage apparatus 1. When the turntable 32 is rotated carrying the
vehicle 3, the load of the vehicle 3 acts on the auxiliary floors 35 20
through the rollers 34 provided under the turntable 32.  Since the rollers
34 contact the top surface of the floors 35, the rotation of the turntable
32 is performed in a stable manner. Furthermore, since two vehicles 3 may
be stored in each 25      of a plurality of storage compartments 4, the
vehicle storing efficiency of the vehicle storage apparatus 1 is enhanced.
In addition, the compartments 4 are provided on the left and right sides of
the elevator path 6 and the passage 22.   This structure further improves
the vehicle storing efficiency of 30      the vehicle storage apparatus 1.
Although only one embodiment of the present invention has been described
heretofore, it should be apparent to those    -19- skilled 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 understood that the present invention may also be modified as 



5      described below. (1) The first embodiment described a vehicle
parking apparatus 1.   However, the present invention may also be embodied
in a storehouse for materials such as corrugated 10      cardboard  boxes.
In  such  apparatuses,  materials  are efficiently stored in or retrieved
from the storehouse. (2) In the first embodiment, two vehicles 3 were
stored in each compartment 4. However, by widening each compartment 15
4, three trays may be provided therein for the accommodation of three
vehicles 3. In this case, the number of tray rails 13, 14 shall be the same
as the number of the carry trays 17, 18.   Furthermore, the lowermost level
may be provided with three or more second storing spaces 4b in which a
transfer tray 20      28 is not accommodated.  This structure further
improves the storage efficiency of vehicles 3 in the vehicle storage
apparatus 1. Contrarily, each compartment 4 may be provided with only a
single carry tray or a single transfer tray. This will enable the width of
the storage compartment 4 to be 25      reduced thus reducing the size of
the vehicle storage apparatus 1. (3) In the first embodiment, the loading
station 5 was provided in the storage frame 2A. However, loading stations
30      5 may be provided in the other storage frames 2B-2E.  Loading
stations 5 may also be provided in both the frame 2A and the frame 2E. In
such cases, an orienting tray 29 may be provided for each frame 2A, 2E that
has a loading station 5.    -20- (4) Each auxiliary floor 35 was lifted and
lowered by the expander 36 and the cylinder 37 in the first embodiment.
However, as shown in Fig. 8, the auxiliary floor 35 may be connected to a
chain 39, which is wound and unwound by an 



5      electric motor 38.  In this case, the motor 38 and the chain 39
function as the lifting means and the auxiliary floor 35 is lowered or
lifted by winding and unwinding the chain 39 with the motor 38. 10
(5) In the above embodiments, when storing a vehicle 3 in both the left and
right second storing spaces 4b of the storage frame 2A at the lowermost
level, the orienting tray 29 may be transferred to a separate compartment 4
in the frames 2B-2E. In this case, the transfer tray 28 of the frame 2B-2E
15      carrying a vehicle 3 is conveyed to the left second storing space
4b of the frame 2A. The orienting tray 29 is conveyed to the compartment 4
where the transfer tray 28 was originally accommodated. In this state,
another transfer tray 28 of the frame 2B-2E carrying a vehicle 3 is
conveyed to the right 20      second storing space 4b of the frame 2A.
This will enable a vehicle 3 to be stored in both the left and right second
storing spaces 4b of the storage frame 2A at the lowermost level. 25
(6)  In the first embodiment, the orientation of the vehicle 3 was reversed
when retrieving it.   However, the direction of the vehicle 3 may be
reversed when storing it. Therefore, the present examples and embodiments
are to 30      be considered as illustrative and not restrictive and the
invention is not to be limited to the details given herein, but may be
modified within the scope of the appended claims.    -21- What is claimed
is: 1.      A storage apparatus for storing objects comprising: a set of
storage compartments arranged in a 5              group, one of the
compartments being reserved; a transfer passage located adjacent to the 



group to provide access to the compartments; an elevator path located
within the passage; movable trays for selectively transferring the 10
objects from the elevator to each compartment and from the compartments to
the elevator; an orienting tray that is selectively movable between the
reserved compartment and the elevator path, the orienting tray being
adapted to receive an 15              object from the elevator when the
orienting tray is moved to the elevator path and is adapted to re-orient an
object within a plane, wherein the elevator is adapted  to  remove  a
re-oriented  object  from the turntable when the tray is located in the
elevator 20              path. 2.      The storage apparatus of claim 1,
wherein the orienting tray is constructed an arranged to be stored in the
reserved compartment when not being used. 25 3.      The storage apparatus
of claim 1, wherein the orienting tray moves laterally between the carriage
and the reserved compartment. 30      4.      The storage apparatus of
claim 1 further comprising a second reserved compartment, and wherein the
orienting tray is adapted to move laterally between the reserved
compartments and the transfer passage.    -22- 5.      The storage
apparatus of claim 4, wherein the reserved compartments are located on each
of two opposite sides of the transfer passage. 5      6.      The storage
apparatus of claim 1, wherein the orienting tray comprises: 



a supporting floor that moves laterally between the reserved compartment
and the passage; a turntable located above the supporting 10
floor, wherein the turntable is adapted to rotate in a horizontal plane and
cooperate with the elevator to transfer objects between the elevator and
the turntable; a center pivot that projects normally from the 15
supporting floor and pivotally supports the turntable. 7.      The storage
apparatus according to claim 6 further comprising a liftable auxiliary
floor located on each of two opposite sides of the passage, wherein each
auxiliary floor is 20      lifted and lowered between an upper position and
a lower position by a lifting mechanism, wherein the upper surface of each
auxiliary floor and the supporting floor are aligned in the same plane when
the auxiliary floors are lifted to their upper positions, and wherein the
upper surface of each 25      auxiliary floor is spaced from and below the
supporting floor when the auxiliary floors are moved to their lower
positions; and further comprising rollers located beneath the outer
periphery of the turntable to support the turntable. 30      8.      A
storage apparatus for storing objects comprising: a set of storage
compartments arranged in a group, two of the compartments being reserved; a
transfer passage located centrally within    -23- the group to provide
access to the compartments, each reserved compartment being located on one
of two opposite sides of the transfer passage; a plurality of elevator
paths located within 5              the passage; 



movable trays for selectively transferring the objects from the elevator to
each compartment and from the compartments to the elevator; an orienting
tray that is selectively movable 10              between the reserved
compartments and the elevator path, the orienting tray being adapted to
receive an object from the elevator when the orienting tray is moved to the
elevator path and is adapted to re-orient an object within a plane, wherein
the elevator is 15              adapted to  remove  a re-oriented object
from the turntable when the tray is located in the elevator path. 9.      A
storage apparatus according to claim  8 further 20      comprising a
carriage for moving objects along the transfer passage and from one
elevator path to another, and wherein the carriage is adapted to receive
the orienting tray when the orienting tray is in use. 25 10.     A method
of storing, and re-orienting objects in a storage apparatus, the storage
apparatus having: a set of storage compartments arranged in a group; 30
a transfer passage located adjacent to the group to provide access to the
compartments; an elevator path located within the passage; movable trays
for selectively transferring the    -24- objects from the elevator to each
compartment and from the compartments to the elevator; a reserved one of
the compartments separate from the transfer passage; and 



5                      an orienting tray that is selectively movable
between the reserved compartment and the elevator path, the orienting tray
being adapted to receive an object from the elevator when the orienting
tray is moved to the elevator path; 10      wherein the method comprises
the steps of: transferring a selected one of the objects from the carriage
apparatus to the elevator; transferring  the  orienting  tray  from  the
reserved compartment to the elevator path; 15
transferring the selected object  from the elevator to the orienting tray;
re-orienting the selected object by rotating a portion of the orienting
tray; transferring the re-oriented object to the 20              elevator;
returning the orienting tray to the reserved compartment.    


