WO 03/ 100197 PCT/ KRO2/ 02236 APPARATUS FOR DRI VI NG RAI SI NG AND LOVERI NG OF
LIFT FOR TOWER TYPE STOREHOUSE BACKGROUND OF THE INVENTION 5 Field of the
| nvent i onwOhe/1priesent i nvention relates to an apparat us f ®@CT/KRo2xw223g t he
raising and lowering of a lift for a tower type storehouse so as to supply
a force for vertically operating 10 the Iift carrying goods to storeroons
on every floor of the storehouse, and nore particularly to an apparatus
for driving the raising and Iomerigagof alift for a tower t

pe
st or ehouse, i n ARTAEATHSpFOR aPRIVINGT Riydf¥al AP HHWERdRE Qﬁi%§F¥d?%2connected
to each other along a vertical axial line so 15 that the raising and
| ower i ng BIWEBRhEYPEf 6TPRERRFfReved by the expansion and contraction of the
connected hydraulic cylinder units due to the supply of hydraulic
pressure, thereby uniformy supplying the hydraulic pressure to every
hydraulic cylinder unit and assuring stability in the 20 raising and
| owering of th&AGKGROUNBSEF | B oiNVBINTEAN Rel ated Art Generally, in tower
type storehouses serving also as a parking structure, a tower including
stoberoons on every floor 25 is built and a |lift is constructed so as to
be vertically 1 WO 03/100197 PCT/ KR02/ 02236

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 c¢ylinder wunit 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 1lift is constructed so as to be vertically



operated to be raised and | owered throughout every floor of the tower,

t hereby carrying goods | oaded on the lift to corresponding floors of the
tower. Heweiosjiodtbe |ift is raised and | owered by a drivi mgTiKRIR®236ppl i ed
froma 5 driving apparatus. In the conventional apparatus for driving the
raising and lowering of the lift, a machinery roomprovided with a
driving notor is prepared. on the uppernost floor of the tower. A pulley
is installed on a rotary axis of the driving 10 notor, and a wire rope is
hung on tIREGHHEFe\EC Gt ¥@t¥ihadnd of Ovdieed FerPusivuts siect et Pl he 1ift
and the other termnal of the wire rope is connected to a counterweight.
Ther eby, thfe FPFer;s themebyal Fgroperat 66098 tlemdes banardde diftheddift is
mai nt ai ned by the driving notor-operated 15 wire. However, since the

af or enentG@rEsremdaat i bhedrsr iofi nghe appaeat us Herebhceithsd $u€h tiwat the
lift is raised and |owered by a drawing force of the wire rope created by
the driwiaigedr eadof lokeredt dry, thedronieant i foede dsiuppdgedppbreamnus: 20 has
several problens, such as instability in the raising and |owering of the
lif$ and drniorimsusppewetusensunpti on due to a considerable load required to
support the total weight of the Ilift including cars and/or goods, and

pal | ets | oaded Ion the cédnventianmhlt hepparsicusf far |df itv-iowerthe nrangsiagri dent .
25 2

and lowering of the 1lift, 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 1ift 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 1lift is maintained by the driving motor-operated
15 wire.

However, since the aforementioned conventional driving
apparatus is conceived such that the 1lift 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.

25



WO 03/ 100197 PCT/ KRO2/ 02236 SUMMARY OF THE | NVENTI ON Therefore, the
present invention has been made in view of the above problens, and it is
an obj ectwofostib|mopresent 5 invention to provide an appar @Casro02z36i vi ng
the raising and lowering of a lift for a tower type storehouse, in which a

plurality of hydraulic cylinder units are connected to each

ot her along a

vertical axial line so that the raising and lowering of the lift is
achi eved by the exBansion and 10 contraction of the connected hydraulic

cylinder units
supplying the hydraulic pressure to every hydraulic cylinder
assuring stability in the raising and lowering of the lift.

OF h&HE uppYENTFOMydr aul i ¢ pressure, thereby uniformy

unit and
151t is

anot her object of the present invention to provide an apparatus for
driving the raiBlangfane. | oher prgseht anvehtidéwrhas tlowenr mydre &1 ovdwuse,
whi ch prevents a buckling effect in which the coaxially connected

hydr aul i ©of cyhé ndbovaniprobaermsdewingt ed fromanhebyerti odl thd apréeser; 20

t her eby continuously naintaining accuracy in the raising and

| oweri ng of

t he5li ft.idveritsiopet t@anptrbeidebjaect appartdtmigpr Esentdriimiaegt itde t vaipimyi de an
apparatus for driving the raising and lowering of a lift for a tower type
st or ehousd i ITowdricly afcy ilnder £2% hotsweyg apgdeascylendese r oth ofhiter y

hydraulic cylinder unit 3

10

15

20

25

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
contraction of the connected hydraulic cylinder units due to
the supply of  Thydraulic pressure, thereby uniformly
supplying the hydraulic pressure to every hydraulic cylinder
unit and assuring stability in the raising and lowering of
the 1lift.

It 1is 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 cdnnected hydraulic
cylinder units are deviated from the vertical axial line,
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

housing and a cylinder rod of every hydraulic cylinder unit



WD 03/ 100197 PCT/ KRO2/ 02236 are conpletely airtight, thereby preventing
oil | eakage and thus degradation of the apparatus. In accordance wth the
present iwoeatidwp? the above and other objects can be acecwmRR0ezs6by t he
provision of an 5 apparatus for driving the raising and lowering of a lift
for a tower type storehouse conprising 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 | ower flange

at t ached ans i e@ntdy 10 Wudtdc e thareby @pavidringo®iaviardkage qand
hydraulic path wvertically passing through its central area so as to be
cont i nuoushus dearlcalidosi a§ byerzppaxatpest-h and an upper flange attached to
its top surface so as to correspond to the |ower flange of the cylinder
housi ng, whereilm t AecdBddmya awlith e rpeesent t $n@ert comnethed alwweach
other along a vertical axial line, and the housing hydraulic path of each
cyl i nder damusitigerambjteaesr adnhper ackpoppashedf bgache cyronikeron rafd drave t he
sanme dianeter. Preferably, vertical guide rails may be respectively 20

i ns$ al | echppadzatus Ficdesirdafrihbetbenneds édg hyold albwer oy ioflex 14 tfr and
gui de shoes noving along the guide rails and guiding the expansi on and
cont r act isont@fet heyby dsaotéltousey | ¢omteri dimid sa nedudeel fuyx esit yhadtached to the
outer surfaces of the cylinder housings. 25 Further, preferably, the
appar at ussyfldmddd viuAgtshe 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, wvertical 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 WD 03/100197 PCT/ KR02/02236 raising and lowering of a lift for a tower

type storehouse further conprises an airtight cap screwed into the top

surface oWwotodaowmyt i nder housing including: a housing ins@CTiKRo202286ty for

receiving the cylinder housing, formed 5 on the | ower 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

hol e; andral SATS ARD| LOVRHLRAbBEr 2QatlildEhd@Tt A tHRWEID EYRE sSEPERROWIC t he

airtight cap; and airtight rings respectively interposed between the

cyl i nder hvudiary s&eaprheesai an| ghtrtdghtandabet seesvache iyl ndee rteeP and t he

airtight cap. 15 BRI EF DESCRI PTI ON OF THE DRAW NGS The above and ot her

obj ect's, fweftagees @fhd oder cyhtvden ageeuding heipsbydintg:i nventhawswid | be

nore clearly understood fromthe follow ng detail ed description taken in

20 conj unotgeort wint heahies yactonpasse gy aviengsy limdeshi bbusFiqy. floimed front

view of a tower type storehouse enploying a driving apparatus in

accér dancen vitheh Imwererndmodiimentofofthieheiptegbnt capyeat venti¢aly. tlRrowgglan

expl oded perspective view of essential 25 parts of the driving apparatus

i n accor darice fbtrh tdreiving 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 1is a front view of a tower type storehouse
employing a driving apparatus in accordance with an
embodiment of the present invention;

Fig. 2 1is an exploded perspective view of essential

25 parts of the driving apparatus in accordance with the



WO 03/ 100197 PCT/ KRO2/ 02236 present invention; Fig. 3 is an assenbl ed
cross-sectional view of the driving apparatus of Fig. 2; Fig. 4is a

cr oss- secwbanaboivi ew of a gui de shoe of 5 the driving apparairRi2/02136
accordance with the present invention; and Figs. 5a and 5b show an
operation of the assenbled 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 Fi g. IS V6381986t i onal view of the driving apparatus of the
present invention during its 15 operation. DESCRI PTI ON OF THE PREFERRED
EMBODI MENTS Now1%r eBer¥ed2Bnistiaibdes ofrese snadsiomali nveeii e vils 20 be

described_ in detail with reference to the annexed drawings. Fig. 1 is a
front vi eWFBfing RBSratyse o§t Bighotse enpl oyi ng an apparatus for driving
the raising and lowering of a lift in accordance with an enbodi ment of the
present inventfih. 4nishe teowess-19a5¢ ionedehoigye @hphogiuiget sdrogs @l i vi ng
apparatus of the present invention, like 6 WO 03/100197 PCT/ KR02/ 02236
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 1s a front view of a tower type storehouse

employing an apparatus for driving the raising and lowering

of a 1lift in accordance with an embodiment of the present
invention. In the tower type storehouse employing the

25 driving apparatus of the present invention, like



conventional tower type storehouses, two towers 1100 vertically stand.

St orehouses 110 respectively provided with pallets 120 are installed on
every fl owooafiodibe tower 100. A lift 130 is di sposed bet \weaFrkKr2®21360
towers 100 so as to be 5 raised and | owered by a driving force supplied
fromthe driving apparatus 1, thereby carrying goods including cars

| oaded thereon to corresponding floors. In the above-described tower type
storehouse, the driving apparatus 1 conprises a plurality of hydraulic 10
cyl i nder €PRYENLLONAH| chtawer cofn®et e i VWSt her twd ondowersrt ik  axi al
line, thereby being expanded and contracted by hydraulic pressure so as to
suppl y a Yorttedldy d@tiavidng Sthrehausghd ldnddspretinglyf praeided twitdo. In
accordance with the enbodi ment of the present 15 invention, a chain gear
6A is inspalled A0 keeuppetadsed hpdeweny cf kydd mferthenitowerapdoa dhai n 6B
is hung on the chain gear 6A. One end of the chain 6B is fixed to the

| ower nost 1hfdrBif i Ts cyl spokeed loarwadre thenwerwol Oweansd 1t0te smtdrertertsk of t he
chain 6B is fixed to the |ift 130. Thereby, 20 the Iift 130 is rai sed and

| ower ed ewaisdiy andneldwdmadebguen teoitviegexjpans osupptiednifraat itde of the
connected hydraulic cylinder units 1. Since the present invention is

char act erdzedirhy apwarannecti onthefrebhe dayayanbi govds nderludimig scaygs t he
present invention is not limted to the above 25 described configuration,
but may ubeadddehetedh gur abreespordding 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 hydraulhic cylinder 1 or the tower 100, and the
other end of the chain 6B is fixed to the 1lift 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



WD 03/ 100197 PCT/ KRO2/ 02236 that can transfer the driving force by the
expansi on and contraction of the hydraulic cylinder units 1 to the lift
130. Fi g.wd m3go@n7 expl oded perspective view of essential PETERWR®2136 t he
driving apparatus in accordance with the present invention. As shown in
Fig. 2, the driving apparatus 1 of the present invention conprises 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
conpar at i ¥e3ly FaRg teanisd@n cele beygyvingd fioxceudes shrowsimagsiepdrand i c path
21 vertically passing through the central area of the cylinder housing 2
and a | oveeniragigem 20f othed hysirapiaéch etldmdedr futidsof 1t ke dyis ndiert housi ng
2. The cylinder rod 3 is a cylindrical body with a 15 dianeter a little
smal l er thah- 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 comtgnudusswiah ekplhdedi pgrapdrauvec viewh &l essemeialyl i nder
housi ng 2, and an upper flange 32 fornmed on the top 20 surface of the

cyl Bnder paks8 sif asheo beivéngechppatarushe in owercofridange 2®iofi ttiee
cylinder housing 2 by bolts. A tight coupler 33 is attached to the bottom
surface opr¢dmnteyiriveaerionr.0odAS. sHdwen tirgiRigcokpl ehe3drhasnyhepsareecuB anet er
as an inner dianeter of the cylinder housing 2 and is slid along 25 the

i nner surfae# othé heregenmdetnhousioly 2omprises 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 wvertically 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 Cuide rails 5 (in Fig. 5a) are respectively
installed on both sides of the connected hydraulic cylinder units 1.
Herein, tweogubde7rail 5 serves to prevent a buckling effect/kKrm/ioetscch t he

hydraulic cylinder units 1 are deviated from5 the vertical axial |ine,
after a plurality of the hydraulic <cylinder units 1 are connected to each
other along the wvertical axial line. A plurality of guide shoes 23 are

installed along the outer surface of the cylinder housi n? 2. The guide
shoes 23 cont aciuidfe HRiilde ¥ ali’ BlandSal easfi gesbear dvigly hengtattedails 5
so as to guide the expansion and contraction of the hydraulic cylinder
units 1. Furbaeh, sideseofs theowaeechedailidgivl i€arvd iswlen ngpitso hai nt ain
air-tightness between the cylinder housing 2 and the cylinder rod 3. The
ai rti ght Begpeihn,i ndlaudnside heudi g sE3viers&pt poaveavi aybuskhing enfepened
bottom surface for receiving the cylinder housing 2 and at verti cal
t hr ough hoh ewhdehf ¢heedysiraie cupperirsiad agel tf 1 herkouddvigtiads eftgron
cavity 41 for receiving the cylinder rod 3. Since the cylinder rod 3 is
i nsérted t oveheiasdr taxiadl t hircughaficde 20pi@ralitey vef t tlhal hydrawulic hol e 42
has the sanme dianeter as an outer dianmeter of the cylinder rod 3. A
Vi br oi sol @flngleamibbeitd5 W tdret heosasetashape asathe otflean waillengoftide
cylinder rod 3 is attached to the upper surface of the airtight cap 4 and
serves tovetdewlat exiapadiine. 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 & 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



25 on the upper flange 32 forned on the upper surface of the 9 WO
03/ 100197 PCT/ KR0O2/ 02236 cylinder rod 3. In order to prevent the cylinder
rod 3 frowoabog? separated fromthe cylinder housing 2, ®CiikrRmE2236
protrusion 44 is fornmed 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 forned on the inner
surface of the airtight cap 4 with an external spiral thread 24 forned on
t he out ercghiidede ©oF the &yl Pnder tRonsevgnR.the aykindgn ¥ochgs 2B®mnd 46
are respectively interposed between the airtight cap 4 and the cylinder
housi ng Deimy Ilsepasehethefapntigie oap inderd bRasepdi nder 2odfBinchat is,
on the housing insertion cavity 41 and the vertical through hole 42,
t her eby dotddimyusiminntddi disng orimedaibetteght hbsshouSihet wesert hen osdvinger
housing 2 and the cylinder rod 3. Fig. 3 is a cross-sectional view of the
assenbl edtl diridvithg appaiatlistbfodkgly. hdle A2 .shown in Fig. 3, the upper
flange 32 of the cylinder rod 3 is bolt-connected to the |ower flange 22
of The cylinderrTHeousiimgightt heappper jor tdomme2@edf the théi ncherindvdsisi ng 2
is inserted into the housing insertion cavity 41 of the airtight cap 4,
and conndsohed nd st @nojpcdngagnndntbenabt epiedl sphredd t43 efelwEsl afn t he
airtight cap 4 with the outer spiral thread 24 of the

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 1s 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



cylinder housing 2. Herein, the airtight ring 25 is 25 interposed between
the airtight cap 4 and the cylinder 10 WO 03/100197 PCT/ KRO2/ 02236
housi ng 2womhaomy? i nder rod 3 is inserted into the verti cCT/KRmoexgh hol e
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 bei ng separ at ed
fromthe cylinder housing 2. Then, the tight coupler 33 disposed within
the cyli ARBISIHSuULi-ng 2 serves to tightly support the side surface of the
cylinder rod 3 so as to 10 vertically nove the cylinder rod 3 in the
cyl i nder housi "€ cyilinder strki By 6F vibsextesh. T abhei grerTiqRy 46 is
interposed between the airtight cap 4 and the cylinder rod 3. The guide
shoes 23 tloiawsdh dwlehd2owfetheuefiztagbt chp 415 Thye i psht herunley Blare
fixed to the cylinder housing 2 by supporters 23A. As shown in Fig. 4, the
gui de shoetz@hesl epgaded hotton heugbade ofi | thei wyllanded ored hd bigt h si des
of the connected hydraulic cylinder units 1 so that the guide shoe 23 is
slid al orfgizdee goi déer aiilxifg tberwehysipreveat iofg 26 t Aergidgke shpe 23 from
bei ng separated fromthe guide rail 5. Figs. 5a and 5b show an operation
of the asdedddled 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. Sa is a cross-sectional view of the driving apparatus

25 of the present invention prior to its operation.

11



driving apparatus in accordance with the present invention. Fig. 5ais a
cross-sectional view of the driving apparatus 25 of the present invention
prior to wossap@vati on. 11 WO 03/ 100197 PCT/ KRO2/ 02236 A®cdasrniobsd 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 uppernost flange 6 having the chain gear 6A connected to the 5 |ift
130 (in Fig. 1) via a chain is installed-on the upper surface of the

upper nost cyl i rifer desgrdbedndabaecai ra i ghturaddisys Pér Raent Aydraigliche
air-tightness between the cylinder housing 2 and the cylinder rod 3 is
i nst al | edYhindey botttem 1 sare apsephrede andwdhens tcanpldateer Hemsi 2. 10 In
each hydraulic cylinder unit 1 obtained by the flange connection between
the cyl i ndertimsisianial ahthe hby ¢y fdemgeod-@ineadie dnousitayreiydr duld ¢ pat h
21 and the rod hydraulic path 31 have the sanme dianeter. Before the
oper at i ompdernwstdrilaingg &pparvangsthe abaidbgshowhA i pomnectdd, ta hghe
vertically connected hydraulic cylinder units 1 are in a contracted
condi tionliffhat3@ s{im hBigcyl) neéa rodthains ifsulinstaidedt eoh it ddpexcyl i nder
housing 2 of each hydraulic cylinder unit 1. At this tine, the hydraulic
pat hs of sacfawy|ohdeher agpedmasth dyid ndare r&2D 8l asmtiertlsr eaComnignt ed to
each other. Wen a hydraulic pressure is supplied to the bottom
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



portion of the vertically connected hydraulic cylinder units 1, the
supplied hydraulic pressure passes through the rod hydraulic paths 31 of
t he each woldnampe7 rods 3 and reaches 25 the uppernost cyl ipcager20e238. Then,
the hydraulic cylinder 12 WO 03/100197 PCT/ KR02/02236 wunits 1 are
successi vel y expanded. Herein, since the rod hydraulic paths 31 of each
cylinder rods 3 have the sane dianeter, the hydraulic pressure is
uniformy supplied to the ever{ cylinder rod 3 without fluctuations in the
5 pressurd@is $héwe i shggepsisilyvt Hemanfesk i cHeyeimdepinaet $he1 xed
successi vel y expanded, thereby achieving the raising of the lift 130 (in
Fig. 1) .hywmplic paehs orérigfy @Ach hevLindex3@odsi ntehprie tHe F8%f aul ic
paths 31 of each cylinder rods 3 and the housing 10 hydraulic paths 21 of
each cyl ididuretesusi Blge 2yvdaenlife rmasudrant: ennifhemhydsa@eildegdr dssure i s
uniformy lowered in every cylinder housing 2 and cylinder rod 3 w thout
fluctuatiwrs igvame prdsswies, thdreBy @éhhevbngfilhetuatiorsn onttlecti on of
the hydraulic cylinder units 1 and the 15 lowering of the lift 130 (in
Figs 1). Asesiasny.i bég abowe, idufFigg Bhe theshmpgrantitovelimdpofunitswe |ift
130, the guide shoes 23 of the cylinder housings 2 are slid along the
gui de rail sabeseuaseseigailde exbendedpansieorbancddetviagt itdre ofaidieng
hydraulic cylinder units 1. 20 Thereby, the buckling effect in which the
hydr aul i oftWHenddrft 130 (in Fig. 1).
Also, in the lowering of the 1lift 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 1lift 130 (in Fig. 1).
As described above, during the raising and lowering of
the 1lift 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
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units 1 are deviated fromthe vertical axial line can be prevented. Due to
doubly maintaining the air-tightness. between the cylinder housings 2 and
t he cyl i mero3nads? 3 by the airtight cap 4 and the airti giRCTIKRIg®286 and
46, oil 25 |l eakage fromthe cylinder housings 2 and the cylinder rods 3 13
WO 03/100197 PCT/ KRO2/ 02236 can be prevented. As ,apparent fromthe 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
pl uralitycast B/ drayengedyl i nder units are connected to each other along a
vertical axial line so that the raising and lowering of the lift is

achi eved by t héfexpapsiont agdomcdita agbdvd oeschéptopnecttdd hyeRreNt C
cylinder units due to the supply of hydraulic pressure, thereby uniformy
10 suppl yimgntherhypiradldes presapparatoisevieny dwidring ithecytaimiarg and t,
effectively supporting the total weight of the lift including cars and/or
goods, anbvwratiret sof oadédfonfoheal idower anygbeassuariemgpustabiin twhiiah tehe
raising and lowering of the [lift. 15 And, the apparatus for driving the
rai Si ng aridirdlowsr iofy lofdmadliifd dydrirsietroweritsy perestaseleaisel ito agodr dance
with the present invention prevents a buckling effect in which the

coaxi al | yotdmmesl @y hydraultiicatylaxidér linid ss@r ehadethat edh ifsriom tdred
vertical axial line, thereby continuously

lowering of the 1lift 1is achieved by the expansion and
contraction of the connected hydraulic cylinder units due to
the supply of  Thydraulic pressure, thereby uniformly

10 supplying the hydraulic pressure to every hydraulic cylinder
unit, effectively supporting the total weight of the 1lift
including cars and/or goods, and pallets loaded on the 1lift,
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
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20 mai ntaining accuracy in the raising and lowering of the |I|ift. Further,
since the air-tightness between the cylinder housing and the cylinder rod
of each hwyorecaabiig7 cyl i nder unit is conpletely naintai nedpPCrharoappmeat us
for driving the 25 raising and lowering of a lift for a tower type
storehouse 14 WD 03/100197 PCT/ KRO2/ 02236 in accordance with the present
i nvention prevents oil |eakage and thus degradati on of the apparatus.
Moreover, since the hydraulic cylinder units with the sanme dinension and
confi gur a¥? orRAA SERfectddt o hPEERERT 51BYCRE1eD fR¥eVHHE urftil the
apparatus for driving the raising and lowering of a lift for.a tower type
st or ehouskeakagea@aer danse dapradahieoprads dite iappaFeitus-is sinply install ed
and mai ntai ned. Although the preferred enbodi nents of the present 10

i nventi on have Memowvdirsclsoigeg ftdre ihdrauland ey lpmdeosesits hwigd dkid led in
the art will appreciate that various nodifications, additions and

substi t utsams dimensissi Bne, conftiboutt depaate ngohnentedetscepsh arithespirit of
the invention as disclosed in the acconpanying clains. 15 15 WD 03/100197
PCTEKRO2/€2236 VWHATEdSn CloAlkeMEINitS; 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
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1. An apparatus for driving the raising and lowering of alift for a tower
type storehouse conprising: 5 a plurality of hydraulic cylinder units, each
unit i ncwodBngn9a cyl i nder housing havi ng a housi ng hydr airiKro2f213hk
vertically passing through its central area and a |ower flange attached to
its bottomsurface; and 10 a cylinder rod having a rod hydraulic path
vertically passing through its central area so as to be continuous wth

t he housing hydraulic path and an upper flange attached to its top surface
so as to corr&&PondS 6LPR¥EPol®r 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 sane
dianeter. 20 2L- The apparatus fer @HiviRng the reifing anf | bty of a
lift for a tower type storehouse as set forth in claim 1, wherein vertica
gui de rai®s arkifitefipact Fevgr pBPE ngteeahss deoririsidgs of the connected
hydraulic cylinder 16 WO 03/100197 PCT/KRO2/02236 wunits, and gui de shoes
nmovbng al ong the @gdiudelisy| ofantlydraulic 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
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gui di ng the expansion and contraction of the hydraulic cylinder units are
fixedly attached to the outer surfaces of the cylinder housings. 5 3. The
appar at uswbas/1adripvi ng the raising and lowering of a |ift pcarkro2ioenser type
storehouse as set forth in claim 1, further conprising: an airtight cap
screwed into the top surface of the 10 cylinder housing including: a
housing insertion cavity for receiving the cylinder housing, fornmed on the
| ower portion of the airtight cap; a vertical through hole for receiving
the 15 c¥iritdler 2Rr8d, I4isknedhenst MOVipger 2 poRd i Sheof Jeie apddisghntap; a
fixing protrusion formed between the housing insertion cavity and the
vertical YhEGuUgh Hélee; expangionbr 8@ ol GAIHRGUSHer o4t t SBRedhy@rakkiq op 20
surface of the airtight cap; and airtight rings respectively interposed
bet ween t®elinday ngaitshars fgxeddyt petarhedghe thp andebeswebacasheof

cylinder rod and the airtight cap. 17
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 wvertical 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.
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