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(54) TRANSFER DEVICE

(57) A transfer device capable of transferring ob-
jects such as cars in vertical and horizontal directions,
comprising carriages (2), vertical columns (7) which are
connected rigidly to the carriages and extend upwards
and downwards, tables (8) which have a stroke between
the upper and lower sides of the carriage and rise and
lower along the vertical columns (7), a drivingly running
mechanism running the carriages, and a drivingly lifting
mechanism which raises and lowers the tables, where-
by, because the device is designed so that the objects
on the tables can be transferred in vertical and horizon-
tal directions, the structural problem is eliminated even
if the vertical stroke is long, the objects can be carried
in and out at the bottom and top ends of the stroke in
vertical direction, and thus the installation system can
be selected arbitrarily.



EP 1 231 162 A1

2

5

10

15

20

25

30

35

40

45

50

55

Description

Technical Field

[0001] The present invention relates to a transfer de-
vice, which can transfer objects such as cars in vertical
and horizontal directions.

Background Art

[0002] Conventionally, various transfer devices have
been proposed, which transfer objects such as cars in
vertical and horizontal directions. To give one example,
there is a transfer device disclosed in Examined Patent
Publication No. 7-86283. In the case of the transfer de-
vice disclosed in the above Publication, in a multistory
parking space, a rotary tower extends upwardly from a
carriage, and then, a pallet is lifted up and down in the
rotary tower. Therefore, it is possible to transfer a car in
a vertical direction in a state that the car is placed on
the pallet. Further, the rotary tower is supported by the
carriage at the bottom end of the rotary tower, and is
driven by a driving motor, and thus, is rotated. Therefore,
the pallet and the car are rotated integrally with the ro-
tary tower, and thereby, it is possible to change the di-
rection of the pallet and the car, and to transfer the car
in the horizontal direction, and thus, to carry it.
[0003] By the way, in the case of the transfer device
disclosed in the above Publication, a plurality of car
parking positions is provided over plural floors, and the
car is transferred to each parking position. In this case,
in order to carry the car in the parking position, when
lifting up and down the pallet in the rotary tower, the pal-
let is lifted up and down to the uppermost floor and the
lowermost floor, and the car must be transferred in the
vertical direction; as a result, the transfer stroke be-
comes large. For this reason, the rotary tower must be
made considerably long. Apart from the case where the
rotary tower is short, in the case where the rotary tower
is longer, it is difficult to support and rotate the longer
rotary tower at the bottom end of the rotary tower. More
specifically, not only the entire load of the rotary tower
is applied to the bottom end thereof, but also a large
twisting moment is generated by inertia between the top
end of the rotary tower and the bottom end thereof. For
this reason, the rotary tower is required to improve its
rigidity (toughness), and in addition, the weight of the
rotary tower inevitably increases . As a result, in order
to securely support and smoothly rotate the rotary tower
at the bottom end of the rotary tower, its support and
guide mechanism needs to have a high strength; for this
reason, the cost increases.
[0004] Further, in the case of the transfer device dis-
closed in the above Publication, the rotary tower is pro-
vided at the lower side of a car carry in-and-out floor,
and the car is carried in and out at the stroke top end in
the vertical direction; in this case, there is no installation
system other than above. In the transfer device dis-

closed in the above Publication, the rotary tower is ro-
tated in a state of being supported at its bottom end. For
this reason, it is impossible to provide the rotary tower
at the upper side of the car carry in-and-out floor, and
to carry in and out the car at the stroke bottom end in
the vertical direction.

Disclosure of the Invention

[0005] The present invention has been made in view
of the above problem. Accordingly, an object of the
present invention is to provide a transfer device, which
can transfer objects such as cars in vertical and hori-
zontal directions. More specifically, an object of the
present invention is to carry in and out the objects at the
stroke bottom end of a vertical direction without causing
a structural problem while carrying in and out the objects
at the stroke top end thereof even if a stroke in the ver-
tical direction is large, and to freely select the installation
system.
[0006] In order to achieve the above object, according
to one aspect of the present invention, a horizontal rail,
a carriage, a vertical column and a table are mutually
combined, and the carriage runs along the horizontal
rail. The vertical column is connected rigidly to the car-
riage, and is extended upwardly and downwardly. The
table has a stroke capable of moving above and below
the carriage, and is lifted up and down along the vertical
column. Further, a drivingly running mechanism is incor-
porated into the carriage, and a drivingly lifting mecha-
nism is incorporated into the vertical column or table.
The carriage is run by the drivingly running mechanism,
and the table is lifted up and down by the drivingly lifting
mechanism. By doing so, it is possible to transfer the
object in vertical and horizontal directions in a state that
the object is placed on the table.
[0007] Further, according to the present invention, the
vertical column is supported by the carriage and the hor-
izontal rail at the intermediate position of the vertical col-
umn in the lengthwise direction, and not the bottom end
thereof, and the carriage runs along the horizontal rail.
Therefore, neither great twisting moment nor bending
moment is generated by inertia. At the plurality of height
positions, the carriage and the horizontal rail are provid-
ed, and thereby, the entirety of weight is shared with the
carriage and the horizontal rail. As a result, even if the
vertical column is longer, it is possible to securely and
smoothly support and move the longer vertical column.
In addition, the table has a large stroke, and is lifted up
and down without disturbance regardless of the instal-
lation position of the carriage and the horizontal rail.
[0008] Further, the object can be carried in and out at
the stroke bottom end of the vertical direction, and can
be carried in and out at the stroke top end thereof. As a
result, on the up-and-down both sides of the carry in-
and-out floor, it is possible to carry in and out the object
at the floor above the carry in-and-out floor, and to carry
in and out the object at the floor below the carry in-and-
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out floor. In addition, the vertical column may be provid-
ed at only upper side of the carry in-and-out floor so that
the object can be carried in and out at the floor above
the carry in-and-out floor. Conversely, the vertical col-
umn may be provided at only lower side of the carry in-
and-out floor so that the object can be carried in and out
at the floor below the carry in-and-out floor. Accordingly,
the installation system can be freely selected, and a de-
sired object can be achieved.
[0009] Further, according to the present invention, a
ring-like rail is used as the horizontal rail, and is ar-
ranged along the horizontal plane, an outer frame car-
riage forming an internal space is used as the carriage,
and is supported to the ring-like rail at a plurality of por-
tions of the carriage. Further, a plurality of vertical col-
umns is arranged in the ring-like rail along an inner pe-
riphery of the carriage, and the vertical column and the
carriage are connected rigidly to each other. The table
is arranged between the vertical columns, and is passed
through the internal space of the carriage so that the
table is lifted up and down along the vertical columns,
and the carriage is run and rotated along the ring-like
rail.
[0010] Further, according to the present invention, the
plurality of carriages is combined with the plurality of
horizontal rails, and the horizontal rails are vertically ar-
ranged in parallel at a predetermined interval so that the
carriage is supported to the horizontal rail. The vertical
column is connected rigidly to the carriage at a height
position of the horizontal rail. Further, a plurality of object
carry-in positions is provided around the horizontal rail
throughout plural floors so that the objects are trans-
ferred to and carried in the carry-in position.
[0011] Further, according to the present invention, up-
and-down both sides of an object carry in-and-out floor
are provided with the carriage, the horizontal rail, the
vertical column and the table.
[0012] In order to achieve the above object, according
to another aspect of the present invention, a pair of lin-
ear rails is used as the horizontal rail, and is horizontally
arranged in parallel at a predetermined interval. An out-
er frame carriage forming an internal space is used as
the carriage, and is arranged between the linear rails so
that the carriage is supported to the linear rail. Further,
a plurality of vertical columns is arranged between the
linear rails along an inner periphery of the carriage, and
the vertical column and the carriage are connected rig-
idly to each other. The table is arranged between the
vertical columns, and is passed through the internal
space of the carriage so that the table is lifted up and
down along the vertical columns, and thereby, the car-
riage may be run and moved along the linear rail.
[0013] Further, according to the present invention, the
plurality of carriages is combined with the plurality of
horizontal rails, and the horizontal rails are vertically ar-
ranged in parallel at a predetermined interval so that the
carriage is supported to the horizontal rail. The vertical
column is connected rigidly to the carriage at a height

position of the horizontal rail. Further, a plurality of object
carry-in positions is provided around the horizontal rail
throughout plural floors on both sides of a two-dimen-
sional transfer path in vertical and horizontal directions
of the objects so that the objects are transferred to and
carried in the carry-in position.
[0014] Further, according to the present invention, up-
and-down both sides of an object carry in-and-out floor
are provided with the carriage, the horizontal rail, the
vertical column and the table.

Brief Description of the Drawings

[0015]

Fig. 1 is aperspective view showing a transfer de-
vice according to one embodiment of the present
invention;
Fig. 2 is a top plan view showing a positional relation
between a vertical column and a table shown in Fig.
1;
Fig. 3 is a partially enlarged transverse sectional
view showing a carriage, the vertical column and
the table shown in Fig. 1;
Fig. 4 is a longitudinally sectional view showing the
table shown in Fig. 3;
Fig. 5 is a longitudinally sectional view showing the
carriage and a horizontal rail shown in Fig. 3;
Fig. 6 is a side view showing the whole configuration
of the transfer device shown in Fig. 1;
Fig. 7 is a perspective view showing a transfer de-
vice according to another embodiment of the
present invention;
Fig. 8 is a side view showing the whole configuration
of the transfer device shown in Fig. 7;
Fig. 9 is a top plan view showing a relation between
a carry in-and-out floor and a parking position
shown in Fig. 8; and
Fig. 10 is a top plan view showing another embod-
iment of the present invention.

Best Mode for Carrying out the Invention

[0016] Embodiments of the present invention will be
described below with reference to the accompanying
drawings.
[0017] Fig. 1 shows a transfer device for a car 1 in a
multistory parking space. The transfer device has a car-
riage 2, which runs along a horizontal rail 3. The transfer
device is a type of rotation, and a ring-like rail extending
like ring is used as the horizontal rail 3. The ring-like rail
3 is arranged along the horizontal plane, and then,
mounted and supported to a plurality of support mem-
bers 4. Further, an outer frame forming an internal space
5 is used as the carriage 2, and the carriage 2 is sup-
ported to the ring-like rail 3 at plural portions of the car-
riage 2. For example, as shown in Fig. 3, the carriage 2
has an outer frame ring, and forms the internal space 5,
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and a diameter of the internal space corresponds to that
of the ring-like rail 3. Further, the carriage 2 is provided
with wheels 6 at its plural portions. As shown in Fig. 5,
the ring is proved with a segment at its outer side so that
the ring and the segment are mutually connected and
fixed. Each wheel 6 is interposed between the ring and
the segment so as to be mounted to the ring and the
segment, and is engaged with into the ring-like rail 3,
and thereby, the carriage 2 is supported to the wheel 6
and the ring-like rail 3. Therefore, each wheel 6 is rolled
along the ring-like rail 3, and thereby, the carriage 2 can
be guided by each wheel 6. By doing so, the carriage 2
can be run and rotated along the ring-like rail 3.
[0018] Further, the transfer device has a vertical col-
umn 7 and a table 8. The vertical column 7 is connected
rigidly to the carriage 2, and is extended upwardly and
downwardly. The table 8 is used for placing the car 1
thereon, and has a stroke capable of moving above and
below the carriage 2. Further, the table is lifted up and
down along the vertical column 7. In this embodiment,
in the ring-like rail 3, a plurality of vertical columns 7 is
arranged along the inner periphery of the carriage 2, and
each vertical column 7 and the carriage 2 are connected
rigidly to each other. For example, as shown in Fig. 2,
four vertical columns 7 are installed along the inner pe-
riphery of the carriage 2, and are arranged around the
center of the carriage 2 so as to form a rectangular
shape. Each vertical column 7 and the carriage 2 are
connected rigidly to each other by rigid connection
means such as welding, bolt or the like.
[0019] On the other hand, the table 8 is interposed
between the vertical columns 7, and is lifted up and
down along each vertical column 7 passing through the
internal space of the carriage 2. For example, as shown
in Fig. 4, in an installation position of each vertical col-
umn 7, the vertical column 7 is provided with a vertical
guide rail 9, and the table 8 is provided with a roller 10.
Each roller 10 is engaged with the vertical guide rail 9.
Therefore, each roller is rolled along the vertical guide
rail 9, and thereby, the table 8 is guided by each roller
10. Further, the table 8 is passed through the internal
space 5 of the carriage 2, and is lifted up and down along
each vertical column 7.
[0020] Further, a drivingly running mechanism is in-
corporated into the carriage 2, and thereby, the carriage
2 can be run and rotated by the drivingly running mech-
anism. For example, in the installation position of the
specified wheel 6, a driving motor 11 is incorporated into
the carriage 2, and is mounted to the ring of the carriage.
The driving motor 11 and the wheel 6 are connected by
a gear 12. In the manner described above, the drivingly
running mechanism is constructed, and the wheel 6 is
rotated by the driving motor 11, and thus, the carriage
2 can be run and rotated. Further, a drivingly lifting
mechanism is incorporated into the vertical column 7 or
the table 8, and the table 8 is lifted up and down by the
drivingly lifting mechanism. For example, a driving mo-
tor 13 and a driving shaft 14 are incorporated andmount-

ed into the table 8, and are connected by a gear. The
driving shaft 14 is provided with a pinion 15. The driv-
ingly lifting mechanism is composed of the above-men-
tioned driving motor 13, driving shaft 14 and pinion 15 .
Further, the vertical column 7 is provided with a vertical
rack 16, and the pinion 15 is engaged with the vertical
rack 16. A roller 17 is mounted to the table 8 on the side
opposite to the pinion 15, and is engaged with the ver-
tical rack 16. Therefore, the driving shaft 14 and the pin-
ion 15 are rotated by the driving motor 13, and then, the
table 8 is lifted up and down by the pinion 15 and the
vertical rack 16. The roller 17 rolls along the vertical rack
16.
[0021] In this case, the driving motors 11 and 13 of
the drivingly running mechanism and the drivingly lifting
mechanism are connected with a remote controller.
Therefore, these driving motors 11 and 13 are remotely
controlled by the remote controller, so that these motors
can be arbitrarily driven and stopped.
[0022] In this embodiment, a plurality of carriages 2
are combined with a plurality of horizontal rails 3, and
each horizontal rail 3 is arranged in parallel and in the
vertical direction at a predetermined interval. Further,
each carriage 2 is supported to each horizontal rail 3,
and each vertical column 7 is connected rigidly to each
carriage 2 at the height position of each horizontal rail
3. Moreover, as shown in Fig. 6, a plurality of car parking
position floors 18 is provided around each horizontal rail
3. The car parking position floor 18 is used for storing
the car 1. The installation position of the carriage 2 and
the horizontal rail 3 correspond to each floor. The car-
riage 2 and the horizontal rail 3 are provided for each
floor or for several floors.
[0023] Further, in this embodiment, the carriage 2, the
horizontal rail 3, the vertical column 7 and the table 8
are provided at the up-and-down both sides of a car car-
ry in-and-out floor 19, and the up-and-down both side
horizontal rail 3 and carriage 2 are arranged coaxially
with each other.
[0024] Therefore, in the transfer device, when carry-
ing the car 1 in each parking position 18, first, the driving
motor 13 is driven by the remote controller, and then,
the table 8 is lifted up and down along the vertical col-
umn 7, and thereby, the table 8 is lifted up and down to
the carry in-and-out floor 19. At the carry in-and-out floor
19, the car 1 is operated so that it can be placed on the
table 8. Further, concurrently with the lift up-and-down
of the table 8, or after the lift up-and-down thereof, the
driving motor 11 is driven by the remote controller so
that the carriage 2 is run and rotated along the ring-like
rail 3. By doing so, the vertical column 7 and the table
8 are rotated integrally with the carriage 2, and thereby,
it is possible to change the direction of the table 8.
Therefore, the direction of the table 8 is arbitrarily ad-
justed, so that the car 1 can be readily placed on the
table 8.
[0025] Incidentally, in the up-and-down both sides of
the car carry in-and-out floor 19, the upside table 8 can
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place the car 1 thereon below the roller 10 and the pinion
15. On the other hand, the downside table 8 can place
the car 1 thereon above the roller 10 and the pinion 15.
Therefore, even if the vertical column 7, the vertical
guide rail 9 and the vertical rack 16 do not extend cross-
ing the carry in-and-out floor 19, it is possible to lift up
and down the table 8 to the carry in-and-out floor 19,
and to place the car 1 at the carry in-and-out floor 19.
[0026] Thereafter, when the driving motor 13 is again
driven so that the table 8 is lifted up and down along the
vertical column 7, the car 1 placed on the table 8 is lifted
up and down, and thereby, is transferred in the vertical
direction so that the car 1 can be transferred to a spec-
ified floor. Further, concurrently with the lift up-and-down
of the table 8 or after the lift up-and-down thereof, the
driving motor 11 is again driven, and then, the carriage
2, the vertical column 7 and the table 8 are rotated along
the ring-like rail 3. By doing so, the direction of the table
8 and the car 1 can be changed so as to correspond to
a specified parking position 18. Thereafter, at the spec-
ified floor, the car 1 is properly operated, and then, is
transferred in the horizontal direction so that it can be
carried in the specified parking position 18. When car-
rying the car 1 in the specified parking position 18, the
car 1 is transferred by a proper mechanism between the
table 8 and the parking position 18, and thereafter, may
be automatically carried therein.
[0027] After carrying the car 1, the table 8 is lifted up
and down to the carry in-and-out floor 19, and then, is
properly rotated so as to newly place the next car 1 ther-
eon. Thereafter, the table 8 and the car 1 are lifted up
and down to a specified floor, and are properly rotated
so as to carry the car 1 in another parking position 18.
The above operation is repeated sequentially and alter-
nately, and thereby, it is possible to transfer the car 1 to
each parking position 18, and to carry it therein.
[0028] Conversely, in the case of taking the car 1 out
of each parking position 18, the table 8 is lifted up and
down to the specified floor. Further, concurrently with
the lift up-and-down of the table 8 or after the lift up-and-
down thereof, the table 8 is properly rotated. By doing
so, the direction of the table 8 is changed so as to cor-
respond to the specified parking position 18, and there-
after, at the specified floor, the car 1 is taken out of the
specified parking position 18, and then, is placed on the
table 8. Thereafter, the table 8 and the car 1 are lifted
up and down to the carry in-and-out floor 19, and then,
the car 1 is properly operated so as to carry out of the
specified parking position at the carry in-and-out floor
19. Further, concurrently with the lift up-and-down of the
table 8 or after the lift up-and-down thereof, the table 8
and the car 1 are properly rotated. By doing so, the di-
rection of the table 8 and the car 1 is changed so as to
correspond to the specified parking position 18, and
thereafter, the car 1 can be readily carried out of the
specified parking position 18. Thereafter, the same
process as above is repeated sequentially and alter-
nately, and thereby, it is possible to carry the car 1 out

of each parking position 18.
[0029] In this embodiment, the up-and-down both
sides of the carry in-and-out floor 19 are individually pro-
vided with the carriage 2, horizontal rail 3, vertical col-
umn 7 and table 8. At the upside floor of the carry in-
and-out floor 19, the table 8 is lifted up and down, and
then, is rotated so that the car 1 can be carried in or
carried out. Concurrently, the downside floor of the carry
in-and-out floor 19, the table 8 is lifted up and down, and
then, is rotated so that the car 1 can be carried in or
carried out. Further, up-and-down both side horizontal
rails 3 and carriages 2 are arranged coaxially with each
other; therefore, it is possible to alternately lift up and
down the up-and-down both side table 8 to the carry in-
and-out floor 19, and to effectively carry in and out the
car 1 at the same position as the carry in-and-out floor
19.
[0030] Therefore, in the case of this transfer device,
in the multistory parking space including a plurality of
car parking positions 18 throughout plural floors, the ta-
ble 8 is lifted up and down to the uppermost and lower-
most floors, and then, the car 1 needs to be transferred
in the vertical direction. Thus, the stroke is large, and
there is a need of using the vertical column 7 having a
considerable length; however, there is no problem in the
transfer device. The vertical column 7 is connected rig-
idly to the carriage 2, and is extended upwardly and
downwardly. As a result, unlike the rotary tower dis-
closed in the above Examined Patent Publication No.
7-86283, the vertical column 7 is supported by the car-
riage 2 and the horizontal rail 3 at the intermediate po-
sition of the lengthwise direction, and not the bottom end
of the vertical column 7. Further, the carriage is run and
rotated along the horizontal rail 3. Therefore, no great
twisting moment is generated by inertia. At the plurality
of height positions, the carriage 2 and the horizontal rail
3 are provided so as to support and rotate the vertical
column 7, and thereby, the entirety of weight is shared
with each carriage 2 and horizontal rail 3. As a result,
even if the vertical column 7 is longer, it is possible to
securely and smoothly support and rotate the longer
vertical column 7.
[0031] On the other hand, the table 8 has the stroke
capable of moving above and below the carriage 2, and
is lifted up and down along the vertical column 7. There-
fore, the table 8 has a large stroke, and can be lifted up
and down to the uppermost and lowermost floors, re-
gardless of the installation position of the carriage 2 and
the horizontal rail 3.
[0032] Further, in the transfer device, the vertical col-
umn 7 is supported and rotated at the intermediate po-
sition of the lengthwise direction of the vertical column
7. Thus, it is possible to carry in and out the car 1 at the
stroke bottom end of the vertical direction, and to carry
in and out the car 1 at the stroke top end thereof. As a
result, the vertical column 7 is provided at the up-and-
down both sides of the carry in-and-out floor 19, and
thereby, it is possible to carry in and out the car 1 at the
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floor above the carry in-and-out floor 19, and to carry in
and out the car 1 at the floor below the carry in-and-out
floor 19. In addition, the vertical column 7 may be pro-
vided at only upper side of the carry in-and-out floor 19
so that the car 1 can be carried in and out at the floor
above the carry in-and-out floor 19. Conversely, the ver-
tical column 7 may be provided at only lower side of the
carry in-and-out floor 19 so that the car 1 can be carried
in and out at the floor below the carry in-and-out floor
19. As described above, the installation system can be
freely selected.
[0033] Fig. 7 is a view showing another embodiment
of the present invention. In this embodiment, a pair of
linear rails 20 and 20b is used as the horizontal rail. Fur-
ther, these linear rails 20 and 20b are horizontally ar-
ranged in parallel with each other at a predetermined
interval. Moreover, a frame having an internal space 22
is used as the carriage 21. These carriages 21 are ar-
ranged between the linear rails 20a and 20b, and are
supported thereto. For example, a pair of saddles 23 is
combined with a pair of connective members 24, and is
arranged on the paired linear rails 20a and 20b. Further,
both ends of each saddle 23 are connected by each con-
nective member 24, and thereby, a carriage 21 is con-
structed. The carriage 21 thus constructed is formed into
a predetermined rectangular shape having an internal
space 22. Further, a wheel 25 is provided at a plurality
of portions of each saddle 23, and is engaged with each
of the linear rail 20a and 20b. The carriage 21 is sup-
ported by the wheel 25 and the linear rails 20a and 20b.
Therefore, each wheel 25 is rolled along the linear rails
20a and 20b, and then, the carriage 21 is guided by the
wheel 25. By doing so, the carriage 21 can be run and
moved along the linear rails 20a and 20b.
[0034] A plurality of vertical columns 26 is arranged
between the linear rails 20a and 29b along an inner pe-
riphery of the carriage 21, and each vertical column 26
and the carriage 21 are connected rigidly to each other.
For example, four vertical columns 26 are provided
along the inner periphery of the carriage 21, and are ar-
ranged at four corners. Each vertical column 26 and the
carriage 21 are connected rigidly to each other by rigid
connection means such as welding, bolt or the like.
Moreover, a table 27 is combined with these vertical col-
umns 26 and the carriage 21, and is arranged between
the vertical columns 26. Further, the table 27 is passed
through the internal space 21 of the carriage 21, and is
lifted up and down along the each vertical column 26.
For example, in the same manner as the embodiment
shown in Fig. 1, the vertical column 26 is provided with
a vertical guide rail at the installation position of each
vertical column 26, and the table 27 is provided with a
roller. The roller is rolled along the vertical guide rail so
that the table 27 is guided by each roller, and thereby,
the table 27 is passed through the internal space 22 of
the carriage 21, and then, is lifted up and down along
the each vertical column 26.
[0035] Further, a drivingly running mechanism is in-

corporated into the carriage 21, and the carriage 21 is
run and moved by the drivingly running mechanism. For
example, in the installation position of a specified wheel
25, a driving motor 28 is incorporated into the carriage
21, and is mounted to the saddle 23, and the driving mo-
tor 28 and the wheel 25 are connected by a gear, and
thereby, the drivingly running mechanism is construct-
ed. Therefore, the wheel 25 is rotated by the driving mo-
tor 28 so that the carriage 21 can be run and moved. In
addition, the driving motor 28 can be remotely controlled
by the remote controller, like the embodiment shown in
Fig. 1.
[0036] Further, a drivingly lifting mechanism is incor-
porated into the vertical column 26 or the table 27, and
the table 27 is lifted up and down by the drivingly lifting
mechanism. For example, like the embodiment shown
in Fig. 1, a driving motor, a driving shaft, a gear and a
pinion are incorporated and mounted into the table 27,
and the vertical column 26 is provided with a vertical
rack 29, which is engaged with the pinion. Thus, the ta-
ble 27 is lifted up and down by the pinion and the vertical
rack 29. In place of the above configuration, the driving
motor and a chain are incorporated and mounted into
the vertical column 26, and the chain is connected with
the table 27. The drivingly lifting mechanism is con-
structed by the driving motor and the chain, and the
chain may be driven by the driving motor so that the ta-
ble 27 can be lifted up and down. In this case, the driving
motor of the drivingly lifting mechanism can be remotely
controlled by the remote controller.
[0037] Therefore, in the transfer device, the car 1 is
placed on the table 27, and thereafter, when the driving
motor and the chain are driven by the remote controller,
the table 27 is lifted up and down along the vertical col-
umn 26. By doing so, the car 1 is automatically lifted up
and down by the table 27, and thus, can be transferred
in the vertical direction. Further, the driving motor 28 is
driven by the remote controller, and then, the carriage
21 is run and moved along the linear rails 20a and 20b,
and thereby, the vertical column 26 and the table 27 are
moved integrally with the carriage 21. Therefore, the car
1 is moved by the table 27, and can be transferred in
the horizontal direction. In short, in the transfer device,
a two-dimensional transfer path is formed by the vertical
column 26 and the linear (horizontal) rails 20a and 20b;
therefore, it is possible to transfer the car along the
transfer path thus formed.
[0038] In this embodiment, a plurality of carriages 21
is combined with a plurality of horizontal rails 20a and
20b, and the horizontal rails 20a and 20b are vertically
arranged in parallel at a predetermined interval. Further,
the carriage 21 is supported to the horizontal rails 20a
and 20b, and the vertical column 26 is connected rigidly
to the carriage 21 at the height position of the horizontal
rails 20a and 20b. As shown in Fig. 8 and Fig. 9, both
sides of the two-dimensional transfer path of the car 1
are provided with a plurality of car parking positions 30
including plural floors. The installation position of the
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carriage 21 and the horizontal rails 20a and 20b is as
follows. More specifically, the carriage 21 and the hori-
zontal rails 20a and 20b are provided for each floor or
for several floors, and the installation position of these
carriage 21 and the horizontal rails 20a and 20b corre-
spond to the floor surface of each floor. Therefore, the
car 1 can be transferred along the two-dimensional
transfer path, and thereafter, can be carried in each
parking position 30.
[0039] Further, in the same manner as the embodi-
ment shown in Fig. 1, the carriage 21, horizontal rails
20a and 20b, vertical column 26 and table 27 are indi-
vidually provided on the up-and-down both sides of a
car carry-in-and-out floor 31. Therefore, the car 1 can
be transferred at the floor above the carry-in-and-out
floor 31, and carried therein or carried out thereof. Con-
currently with the above operation, the car 1 can be
transferred at the floor below the carry-in-and-out floor
31, and carried therein or carried out thereof. In addition,
the predetermined position of the carry-in-and-out floor
31 is selected as a carry in-and-out position, and the
table 27 on the up-and-down both sides is alternately
moved and lifted up and down to the position so that the
car 1 can be carried in and out at the same position as
the carry in-and-out floor 31.
[0040] Further, in the transfer device, the carriage 21,
the vertical column 26 and the table 27 are provided on
the up-and-down both sides of the car carry-in-and-out
floor 31 by two pairs right and left, and are run and
moved along the horizontal rails 20a and 20b. There-
fore, the car 1 is placed on the left-side table 27 on the
carry in-and-out position of the carry in-and-out floor 31,
and then, is moved to the right side of the carry in-and-
out position, and thereby, the car 1 is transferred and
carried in by the left-side table 27. Concurrently with the
above operation, the car 1 is transferred and carried in
by the right-side table 27. Moreover, the car 1 is carried
out of the parking position by the left-side table 27, and
concurrently with the above operation, the car 1 is trans-
ferred and carried out thereof by the right-side table 27.
[0041] In the transfer device, the vertical column 26 is
supported by the carriage 21 and the horizontal rails 20a
and 20b at the intermediate position of the lengthwise
direction of the vertical column 26, and not the bottom
end thereof, and is run and moved along the horizontal
rails 20a and 20b. Therefore, no great twisting moment
is generated by inertia. At the plurality of height posi-
tions, the carriage 21 and the horizontal rails 20a and
20b are provided so as to support and move the vertical
column 26, and thereby, the entirety of weight is shared
with each carriage 21 and horizontal rails 20a and 20b.
As a result, even if the vertical column 26 is longer, it is
possible to securely and smoothly support and move the
longer vertical column 26.
[0042] On the other hand, the table 27 has the stroke
capable of moving above and below the carriage 21, and
is lifted up and down along the vertical column 26.
Therefore, the table 27 has a large stroke, and can be

lifted up and down without disturbance, regardless of the
installation position of the carriage 21 and the horizontal
rails 20a and 20b.
[0043] Further, in the transfer device, it is possible to
carry in and out the car 1 at the stroke bottom end of the
vertical direction and to carry in and out the car 1 at the
stroke top end thereof. As a result, it is possible to carry
in and out the car 1 at the floor above the carry in-and-
out floor 31, and to carry in and out the car 1 at the floor
below the carry in-and-out floor 31. In addition, the ver-
tical column 26 may be provided at only upper side of
the carry in-and-out floor 31 so that the car 1 can be
carried in and out at the floor above the carry in-and-out
floor 31. Conversely, the vertical column 26 may be pro-
vided at only lower side of the carry in-and-out floor 31
so that the car 1 can be carried in and out at the floor
below the carry in-and-out floor 31.
[0044] The above embodiment has described the
case where the car 1 is transferred in the vertical and
horizontal directions. The present invention is not limited
to the car 1, and may be applicable to the case where
other objects are transferred in the vertical and horizon-
tal directions. For example, as shown in Fig. 10, in a
construction site, one or tow endless rails is used as a
horizontal rail 32, and is arranged along the horizontal
plane, and further, a carriage 33 may be run and circu-
lated along the endless rail 32. At the outer side of the
endless rail 32, a vertical column 34 is connected rigidly
to the carriage 33, and a table 35 is lift up and down
along the vertical column 34. By doing so, it is possible
to transfer construction materials in vertical and horizon-
tal directions in a state that they are placed on the table
35.
[0045] In the embodiment shown in Fig. 10, the verti-
cal column 34 is extended above and below the carriage
33 in the same manner as the above embodiment. The
table 35 has a stroke capable of moving above and be-
low the carriage 33, and is lifted up and down along the
vertical column 34 in the same manner as the above
embodiment. Therefore, the vertical column 34 is sup-
ported by the carriage 33 and the horizontal rail 32 at
the intermediate position of the lengthwise direction of
the vertical column 34, and not the bottom end thereof,
and is run and circulated along the horizontal rail 32. As
a result, no great bending moment is generated by in-
ertia. At the plurality of height positions, the carriage 33
and the horizontal rail 32 are provided so as to support
and circulate the vertical column 34, and thereby, the
entirety of weight is shared with each carriage 33 and
the horizontal rail 32. Therefore, even if the vertical col-
umn 34 is longer, it is possible to securely and smoothly
support and move the longer vertical column 34. Fur-
ther, it is possible to carry in and out the construction
materials at the stroke bottom end of the vertical direc-
tion, and to carry in and out the construction materials
at the stroke top end thereof.
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Industrial Applicability

[0046] The present invention is not limited to the mul-
tistory parking space transferring the car in the vertical
and horizontal directions, and may be applicable to a
material storage warehouse and multistory warehouse,
which transfer construction materials, other various
components and objects.

Claims

1. A transfer device, characterized by comprising:

a carriage running along a horizontal rail:

a vertical column connected rigidly to the
carriage, and extending above and below
the carriage;
a table having a stroke capable of moving
above and below the carriage, and lifting
up and down along the vertical carriage;
a drivingly running mechanism incorporat-
ed into the carriage so that the carriage can
be run; and
a drivingly lifting mechanism incorporated
into the vertical column or the table so that
the table can be lifted up and down,

objects being transferred in vertical and hori-
zontal direction in a state of being placed on the
table.

2. The transfer device according to claim 1, charac-
terized in that a ring-like rail is used as the hori-
zontal rail, and is arranged along the horizontal
plane,

an outer frame carriage forming an internal
space is used as the carriage, and is supported to
the ring-like rail at a plurality of portions of the car-
riage,

a plurality of vertical columns is arranged in
the ring-like rail along an inner periphery of the car-
riage,

the vertical column and the carriage are con-
nected rigidly to each other,

the table is arranged between the vertical col-
umns, and is passed through the internal space of
the carriage so that the table is lifted up and down
along the vertical columns, and

the carriage is run and rotated along the ring-
like rail.

3. The transfer device according to claim 2, charac-
terized in that the plurality of carriages is combined
with the plurality of horizontal rails,

the horizontal rails are vertically arranged in
parallel at a predetermined interval so that the car-

riage is supported to the horizontal rail,
the vertical column is connected rigidly to the

carriage at a height position of the horizontal rail,
and

a plurality of object carry-in positions is pro-
vided around the horizontal rail throughout plural
floors so that the objects are transferred to and car-
ried in the carry-in position.

4. The transfer device according to claim 3, charac-
terized in that up-and-down both sides of an object
carry in-and-out floor are provided with the carriage,
the horizontal rail, the vertical column and the table.

5. The transfer device according to claim 1, charac-
terized in that a pair of linear rails is used as the
horizontal rail, and is horizontally arranged in par-
allel at a predetermined interval,

an outer frame carriage forming an internal
space is used as the carriage, and is arranged be-
tween the linear rail so that the carriage is supported
to the linear rail,

a plurality of vertical columns is arranged be-
tween the linear rails along an inner periphery of the
carriage,

the vertical column and the carriage are con-
nected rigidly to each other,

the table is arranged between the vertical col-
umns, and is passed through the internal space of
the carriage so that the table is lifted up and down
along the vertical columns, and

the carriage is run and moved along the linear
rail.

6. The transfer device according to claim 5, charac-
terized in that the plurality of carriages is combined
with the plurality of horizontal rails,

the horizontal rails are vertically arranged in
parallel at a predetermined interval so that the car-
riage is supported to the horizontal rail,

the vertical column is connected rigidly to the
carriage at a height position of the horizontal rail,
and

a plurality of object carry-in positions is pro-
vided around the horizontal rail throughout plural
floors on both sides of a two-dimensional transfer
path in vertical and horizontal directions of the ob-
jects so that the objects are transferred to and car-
ried in the carry-in position.

7. The transfer device according to claim 6, charac-
terized in that up-and-down both sides of an object
carry in-and-out floor are provided with the carriage,
the horizontal rail, the vertical column and the table.
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