
WO 03/100197 PCT/KR02/02236  APPARATUS FOR DRIVING RAISING AND LOWERING OF
LIFT FOR  TOWER TYPE STOREHOUSE BACKGROUND OF THE INVENTION  5 Field of the
Invention The present invention relates to an apparatus for  driving the
raising and lowering of a lift for a tower type  storehouse so as to supply
a force for vertically operating 10 the lift carrying goods to storerooms
on every floor of the  storehouse, and more particularly to an apparatus
for  driving the raising and lowering of a lift for a tower type
storehouse, in which a plurality of hydraulic cylinder units  are connected
to each other along a vertical axial line so 15 that the raising and
lowering of the lift is achieved by the  expansion and contraction of the
connected hydraulic  cylinder units due to the supply of hydraulic
pressure,  thereby uniformly supplying the hydraulic pressure to every
hydraulic cylinder unit and assuring stability in the  20 raising and
lowering of the lift. Description of the Related Art Generally, in tower
type storehouses serving also as a  parking structure, a tower including
storerooms on every floor  25 is built and a lift is constructed so as to
be vertically  1 WO 03/100197 PCT/KR02/02236  



operated to be raised and lowered throughout every floor of  the tower,
thereby carrying goods loaded on the lift to  corresponding floors of the
tower. Herein, the lift is  raised and lowered by a driving force supplied
from a  5 driving apparatus. In the conventional apparatus for driving the
raising  and lowering of the lift, a machinery room provided with a
driving motor is prepared. on the uppermost floor of the  tower. A pulley
is installed on a rotary axis of the driving 10 motor, and a wire rope is
hung on the pulley. One terminal  of the wire rope is connected to the lift
and the other  terminal of the wire rope is connected to a counterweight.
Thereby, the lift is vertically operated so that a balance  of the lift is
maintained by the driving motor-operated  15 wire. However, since the
aforementioned conventional driving  apparatus is conceived such that the
lift is raised and  lowered by a drawing force of the wire rope created by
the  driving force of the motor, the conventional driving apparatus 20 has
several problems, such as instability in the raising and  lowering of the
lift and enormous power consumption due to a  considerable load required to
support the total weight of the  lift including cars and/or goods, and
pallets loaded on the  lift, and the risk of an lift-overturning accident.
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WO 03/100197 PCT/KR02/02236  SUMMARY OF THE INVENTION Therefore, the
present invention has been made in view  of the above problems, and it is
an object of the present  5 invention to provide an apparatus for driving
the raising and lowering of a lift for a tower type storehouse, in which  a
plurality of hydraulic cylinder units are connected to  each other along a
vertical axial line so that the raising  and lowering of the lift is
achieved by the expansion and 10 contraction of the connected hydraulic
cylinder units due to  the supply of hydraulic pressure, thereby uniformly
supplying the hydraulic pressure to every hydraulic cylinder  unit and
assuring stability in the raising and lowering of  the lift. 15 It is
another object of the present invention to  provide an apparatus for
driving the raising and lowering of  a lift for a tower type storehouse,
which prevents a  buckling effect in which the coaxially connected
hydraulic  cylinder units are deviated from the vertical axial line, 20
thereby continuously maintaining accuracy in the raising and  lowering of
the lift. It is yet another object of the present invention to  provide an
apparatus for driving the raising and lowering of  a lift for a tower type
storehouse, in which a cylinder 25 housing and a cylinder rod of every
hydraulic cylinder unit  3 



WO 03/100197 PCT/KR02/02236  are completely airtight, thereby preventing
oil leakage and  thus degradation of the apparatus. In accordance with the
present invention, the above  and other objects can be accomplished by the
provision of an  5 apparatus for driving the raising and lowering of a lift
for a tower type storehouse comprising a plurality of hydraulic  cylinder
units, each unit including: a cylinder housing  having a housing hydraulic
path vertically passing through  its central area and a lower flange
attached to its bottom 10 surface; and a cylinder rod having a rod
hydraulic path  vertically passing through its central area so as to be
continuous with the housing hydraulic path and an upper  flange attached to
its top surface so as to correspond to  the lower flange of the cylinder
housing, wherein the 15 hydraulic cylinder units are connected to each
other along a  vertical axial line, and the housing hydraulic path of each
cylinder housing and the rod hydraulic path of each cylinder  rod have the
same diameter. Preferably, vertical guide rails may be respectively  20
installed on both sides of the connected hydraulic cylinder  units, and
guide shoes moving along the guide rails and  guiding the expansion and
contraction of the hydraulic  cylinder units may be fixedly attached to the
outer surfaces  of the cylinder housings. 25 Further, preferably, the
apparatus for driving the  



4 WO 03/100197 PCT/KR02/02236  raising and lowering of a lift for a tower
type storehouse  further comprises an airtight cap screwed into the top
surface of the cylinder housing including: a housing  insertion cavity for
receiving the cylinder housing, formed 5 on the lower portion of the
airtight cap; a vertical through  hole for receiving the cylinder rod,
formed on the upper  portion of the airtight cap; a fixing protrusion
formed  between the housing insertion cavity and the vertical  through
hole; and a vibroisolating rubber attached to the 10 top surface of the
airtight cap; and airtight rings  respectively interposed between the
cylinder housing and the  airtight cap and between the cylinder rod and the
airtight  cap. 15 BRIEF DESCRIPTION OF THE DRAWINGS The above and other
objects, features and other  advantages of the present invention will be
more clearly  understood from the following detailed description taken in
20 conjunction with the accompanying drawings, in which: Fig. 1 is a front
view of a tower type storehouse  employing a driving apparatus in
accordance with an  embodiment of the present invention; Fig. 2 is an
exploded perspective view of essential  25 parts of the driving apparatus
in accordance with the  5 



WO 03/100197 PCT/KR02/02236  present invention; Fig. 3 is an assembled
cross-sectional view of the  driving apparatus of Fig. 2; Fig. 4 is a
cross-sectional view of a guide shoe of  5 the driving apparatus in
accordance with the present  invention; and Figs. 5a and 5b show an
operation of the assembled  driving apparatus in accordance with the
present invention,  and specifically: 10 Fig. 5a is a cross-sectional view
of the driving  apparatus of the present invention prior to its  operation;
and Fig. 5b is a cross-sectional view of the driving  apparatus of the
present invention during its  15 operation. DESCRIPTION OF THE PREFERRED
EMBODIMENTS Now, preferred embodiments of the present invention will  20 be
described in detail with reference to the annexed drawings.  Fig. 1 is a
front view of a tower type storehouse employing an apparatus for driving
the raising and lowering  of a lift in accordance with an embodiment of the
present  invention. In the tower type storehouse employing the 25 driving
apparatus of the present invention, like  6 WO 03/100197 PCT/KR02/02236  



conventional tower type storehouses, two towers 1100  vertically stand.
Storehouses 110 respectively provided with  pallets 120 are installed on
every floor of the tower 100. A  lift 130 is disposed between the two
towers 100 so as to be 5 raised and lowered by a driving force supplied
from the  driving apparatus 1, thereby carrying goods including cars
loaded thereon to corresponding floors. In the above-described tower type
storehouse, the  driving apparatus 1 comprises a plurality of hydraulic  10
cylinder units 1, which are connected to each other along a vertical axial
line, thereby being expanded and contracted  by hydraulic pressure so as to
supply a force for driving  the raising and lowering of the lift 130. In
accordance with the embodiment of the present  15 invention, a chain gear
6A is installed on the uppermost  hydraulic cylinder unit 1 and a chain 6B
is hung on the  chain gear 6A. One end of the chain 6B is fixed to the
lowermost hydraulic cylinder 1 or the tower 100, and the  other end of the
chain 6B is fixed to the lift 130. Thereby, 20 the lift 130 is raised and
lowered even by a small force due  to the expansion and contraction of the
connected hydraulic  cylinder units 1. Since the present invention is
characterized by the connection of the hydraulic cylinder  units 1, the
present invention is not limited to the above 25 described configuration,
but may use other configurations  7 



WO 03/100197 PCT/KR02/02236  that can transfer the driving force by the
expansion and  contraction of the hydraulic cylinder units 1 to the lift
130. Fig. 2 is an exploded perspective view of essential  5 parts of the
driving apparatus in accordance with the  present invention. As shown in
Fig. 2, the driving apparatus  1 of the present invention comprises a
plurality of the  hydraulic cylinder units 1, each unit 1 including a
cylinder  housing 2 and a cylinder rod 3. The cylinder housing 2 is a 10
comparatively long cylindrical body, and includes a housing  hydraulic path
21 vertically passing through the central  area of the cylinder housing 2
and a lower flange 22 formed  on the bottom surface of the cylinder housing
2. The cylinder rod 3 is a cylindrical body with a  15 diameter a little
smaller than that of the cylinder housing  2, and includes a rod hydraulic
path 31 vertically passing  through the central area of the cylinder rod 3
so as to be  continuous with the housing hydraulic path 31 of the  cylinder
housing 2, and an upper flange 32 formed on the top 20 surface of the
cylinder rod 3 so as to be connected to the  lower flange 22 of the
cylinder housing 2 by bolts. A tight  coupler 33 is attached to the bottom
surface of the cylinder  rod 3. The tight coupler 33 has the same diameter
as an  inner diameter of the cylinder housing 2 and is slid along  25 the
inner surface of the cylinder housing 2. 



8 WO 03/100197 PCT/KR02/02236  Guide rails 5 (in Fig. 5a) are respectively
installed on both sides of the connected hydraulic cylinder units 1.
Herein, the guide rail 5 serves to prevent a buckling effect  in which the
hydraulic cylinder units 1 are deviated from 5 the vertical axial line,
after a plurality of the hydraulic  cylinder units 1 are connected to each
other along the  vertical axial line. A plurality of guide shoes 23 are
installed along the outer surface of the cylinder housing 2.  The guide
shoes 23 contact the guide rails 5 and are slid 10 along the guide rails 5
so as to guide the expansion and  contraction of the hydraulic cylinder
units 1. Further, there is provided an airtight cap 4 serving  to maintain
air-tightness between the cylinder housing 2 and  the cylinder rod 3. The
airtight cap 4 includes a housing 15 insertion cavity 41 with an opened
bottom surface for  receiving the cylinder housing 2 and at vertical
through hole  42 formed on the upper surface of the housing insertion
cavity 41 for receiving the cylinder rod 3. Since the  cylinder rod 3 is
inserted into the vertical through hole 20 42, the vertical through hole 42
has the same diameter as an  outer diameter of the cylinder rod 3. A
vibroisolating rubber 45 with the same shape as the  plan view of the
cylinder rod 3 is attached to the upper  surface of the airtight cap 4 and
serves to alleviate impact 



25 on the upper flange 32 formed on the upper surface of the  9 WO
03/100197 PCT/KR02/02236  cylinder rod 3. In order to prevent the cylinder
rod 3 from  being separated from the cylinder housing 2, a fixing
protrusion 44 is formed between the housing insertion cavity  41 and the
vertical through hole 42. 5 The airtight cap 4 is connected to the cylinder
housing 2 by engaging an internal spiral thread 43 formed on  the inner
surface of the airtight cap 4 with an external  spiral thread 24 formed on
the outer surface of the cylinder  housing 2. 10 Airtight rings 25 and 46
are respectively interposed  between the airtight cap 4 and the cylinder
housing 2 and  between the airtight cap 4 and the cylinder rod 3, that is,
on the housing insertion cavity 41 and the vertical through  hole 42,
thereby doubly maintaining the air-tightness  15 between the cylinder
housing 2 and the cylinder rod 3. Fig. 3 is a cross-sectional view of the
assembled  driving apparatus of Fig. 2. As shown in Fig. 3, the upper
flange 32 of the cylinder rod 3 is bolt-connected to the  lower flange 22
of the cylinder housing 2, the upper portion 20 of the cylinder housing 2
is inserted into the housing  insertion cavity 41 of the airtight cap 4,
and connected  thereto by engaging the internal spiral thread 43 of the
airtight cap 4 with the outer spiral thread 24 of the  



cylinder housing 2. Herein, the airtight ring 25 is 25 interposed between
the airtight cap 4 and the cylinder  10 WO 03/100197 PCT/KR02/02236
housing 2. The cylinder rod 3 is inserted into the vertical  through hole
42 of the airtight cap 4. The tight coupler 33  attached to the bottom
surface of the cylinder rod 3 is 5 fixed to the fixing protrusion 44 of the
airtight cap 4,  thereby preventing the cylinder rod 3 from being separated
from the cylinder housing 2. Then, the tight coupler 33  disposed within
the cylinder housing 2 serves to tightly  support the side surface of the
cylinder rod 3 so as to 10 vertically move the cylinder rod 3 in the
cylinder housing 2  without shaking or vibration. The airtight ring 46 is
interposed between the airtight cap 4 and the cylinder rod  3. The guide
shoes 23 formed on the outer surface of the  15 cylinder housing 2 are
fixed to the cylinder housing 2 by  supporters 23A. As shown in Fig. 4, the
guide shoe 23 is  engaged with the guide rail 5 installed on the both sides
of  the connected hydraulic cylinder units 1 so that the guide  shoe 23 is
slid along the guide rail 5, thereby preventing 20 the guide shoe 23 from
being separated from the guide rail  5. Figs. 5a and 5b show an operation
of the assembled  



driving apparatus in accordance with the present invention.  Fig. 5a is a
cross-sectional view of the driving apparatus  25 of the present invention
prior to its operation. 11 WO 03/100197 PCT/KR02/02236  As described above,
a plurality of the hydraulic cylinder units 1 are prepared and then
connected along the  vertical axial line by the flange connection. Herein,
the  uppermost flange 6 having the chain gear 6A connected to the 5 lift
130 (in Fig. 1) via a chain is installed on the upper  surface of the
uppermost cylinder rod 3, and the airtight  cap 4 for maintaining the
air-tightness between the cylinder  housing 2 and the cylinder rod 3 is
installed on the bottom  surface of the lowermost cylinder housing 2. 10 In
each hydraulic cylinder unit 1 obtained by the  flange connection between
the cylinder housing 2 and the  cylinder rod 3, the housing hydraulic path
21 and the rod  hydraulic path 31 have the same diameter. Before the
operation of the driving apparatus 1, as  15 shown in Fig. 5a, the
vertically connected hydraulic  cylinder units 1 are in a contracted
condition. That is, the  cylinder rod 3 is fully inserted into the cylinder
housing 2  of each hydraulic cylinder unit 1. At this time, the  hydraulic
paths of each cylinder rods 3 with the same  20 diameter are connected to
each other. When a hydraulic pressure is supplied to the bottom  



portion of the vertically connected hydraulic cylinder units  1, the
supplied hydraulic pressure passes through the rod  hydraulic paths 31 of
the each cylinder rods 3 and reaches 25 the uppermost cylinder rod 3. Then,
the hydraulic cylinder  12 WO 03/100197 PCT/KR02/02236  units 1 are
successively expanded. Herein, since the rod  hydraulic paths 31 of each
cylinder rods 3 have the same  diameter, the hydraulic pressure is
uniformly supplied to  the every cylinder rod 3 without fluctuations in the
5 pressure. As shown in Fig. 5b, the hydraulic cylinder units  1 are
successively expanded, thereby achieving the raising  of the lift 130 (in
Fig. 1) . Also, in the lowering of the lift 130, since the rod  hydraulic
paths 31 of each cylinder rods 3 and the housing  10 hydraulic paths 21 of
each cylinder housings 2 have the same diameter, the hydraulic pressure is
uniformly lowered in  every cylinder housing 2 and cylinder rod 3 without
fluctuations in the pressure, thereby achieving the uniform  contraction of
the hydraulic cylinder units 1 and the  15 lowering of the lift 130 (in
Fig. 1). As described above, during the raising and lowering of  the lift
130, the guide shoes 23 of the cylinder housings 2  are slid along the
guide rails 5 so as to guide the  expansion and contraction of the
hydraulic cylinder units 1. 20 Thereby, the buckling effect in which the
hydraulic cylinder  



units 1 are deviated from the vertical axial line can be  prevented. Due to
doubly maintaining the air-tightness.  between the cylinder housings 2 and
the cylinder rods 3 by  the airtight cap 4 and the airtight rings 25 and
46, oil 25 leakage from the cylinder housings 2 and the cylinder rods 3  13
WO 03/100197 PCT/KR02/02236  can be prevented. As ,apparent from the above
description, the present  invention provides an apparatus for driving the
raising and  lowering of a lift for a tower type storehouse, in which a 5
plurality of hydraulic cylinder units are connected to each  other along a
vertical axial line so that the raising and  lowering of the lift is
achieved by the expansion and  contraction of the connected hydraulic
cylinder units due to  the supply of hydraulic pressure, thereby uniformly
10 supplying the hydraulic pressure to every hydraulic cylinder  unit,
effectively supporting the total weight of the lift  including cars and/or
goods, and pallets loaded on the lift,  and assuring stability in the
raising and lowering of the  lift. 15 And, the apparatus for driving the
raising and  lowering of a lift for a tower type storehouse in accordance
with the present invention prevents a buckling effect in  which the
coaxially connected hydraulic cylinder units are  deviated from the
vertical axial line, thereby continuously 



20 maintaining accuracy in the raising and lowering of the  lift. Further,
since the air-tightness between the cylinder  housing and the cylinder rod
of each hydraulic cylinder unit  is completely maintained, the apparatus
for driving the 25 raising and lowering of a lift for a tower type
storehouse  14 WO 03/100197 PCT/KR02/02236  in accordance with the present
invention prevents oil  leakage and thus degradation of the apparatus.
Moreover, since the hydraulic cylinder units with the  same dimension and
configuration are connected to each other  5 so as to form one unit, the
apparatus for driving the raising and lowering of a lift for.a tower type
storehouse  in accordance with the present invention is simply installed
and maintained. Although the preferred embodiments of the present  10
invention have been disclosed for illustrative purposes,  those skilled in
the art will appreciate that various  modifications, additions and
substitutions are possible,  without departing from the scope and spirit of
the invention  as disclosed in the accompanying claims. 15 15 WO 03/100197
PCT/KR02/02236  WHAT IS CLAIMED IS: 



1. An apparatus for driving the raising and lowering  of a lift for a tower
type storehouse comprising: 5 a plurality of hydraulic cylinder units, each
unit  including: a cylinder housing having a housing hydraulic  path
vertically passing through its central area and a  lower flange attached to
its bottom surface; and 10 a cylinder rod having a rod hydraulic path
vertically passing through its central area so as to  be continuous with
the housing hydraulic path and an  upper flange attached to its top surface
so as to  correspond to the lower flange of the cylinder  15 housing,
wherein the hydraulic cylinder units are connected to  each other along a
vertical axial line, and the housing  hydraulic path of each cylinder
housing and the rod  hydraulic path of each cylinder rod have the same
diameter.  20 2. The apparatus for driving the raising and lowering  of a
lift for a tower type storehouse as set forth in claim  1, wherein vertical
guide rails are respectively  25 installed on both sides of the connected
hydraulic cylinder  16 WO 03/100197 PCT/KR02/02236  units, and guide shoes
moving along the guide rails and  



guiding the expansion and contraction of the hydraulic  cylinder units are
fixedly attached to the outer surfaces of  the cylinder housings. 5 3. The
apparatus for driving the raising and lowering  of a lift for a tower type
storehouse as set forth in claim  1, further comprising: an airtight cap
screwed into the top surface of the  10 cylinder housing including: a
housing insertion cavity for receiving the  cylinder housing, formed on the
lower portion of the  airtight cap; a vertical through hole for receiving
the  15 cylinder rod, formed on the upper portion of the  airtight cap; a
fixing protrusion formed between the housing  insertion cavity and the
vertical through hole; and a vibroisolating rubber attached to the top  20
surface of the airtight cap; and airtight rings respectively interposed
between the  cylinder housing and the airtight cap and between the
cylinder rod and the airtight cap. 17 


