-1- TRANSPORT LIFT BACKGROUND: 1. Field [0001] Embodiments
relate to a transport lift. 2. Description of the Related Art [0002] In.
general, a transport lift for construction and. civil engineering work
includes a hoist rope wound several timss around drums, and a rail
structure installed on a basement vertical tunnel to vertically move a cage
accommodating a vehicle. [0003] However, such a transport lift for
construction. and civil engineer K rdklad with rails to stably
move a cage from the ground to a basement, thus increasing costs and
time for installing the transport lift. [0004] To address this limitation, only a

hoist rope is used to vertically mo% %&%Wever, in this case, when
a vehicle comes in or out of the ¢ §‘e, when thie cage vertically moves,
the1 cage Eugg on the hoist rope excessively shakes. This may cause a

driver hicle to feel nervous. SUMMARY [0005] An aspect of the

resent invention provides a transport lift that can economically and
[0001£afely m %Oé)g’dgnltﬁ ‘tﬁ%%é?t%éﬁa%ﬁ%%ﬁg}r? [00061 Another aspect of the

gre;ent_ |.r¥erétrlon B{O\fj%ee;ﬁe}ta[%%ig%rt lift that can safely and rapidly move

[0002] In general, a transport lift for construction and civil engineering work
includes a hoist rope wound several times around drums, and a rail structure
installed on a basement vertical tunne! to vertically move a cage accommodating a
vehicle,

[0003] However, such a transport iift for construction and civil engineering work is
provided with rails to stably move a cage from the ground to a basement, thus
increasing costs and time for installing the transport lift.

10004] To address t};is limitation, only a hoist rope is used to vertically move a cage.
However, in this case, when a vehicle comes in or out of the cage, or when the cage
vertically moves, the cage hung on the hoist rope excessively shakes. This may

cause a driver in the vehicle to feel nervous.

SUMMARY
[0005] An aspect of the present invention provides a transport lift that can
economically and safely move a cage in the vertical direction.
[0006] Another aspect of the present invention provides a transport lift that can

safely and rapidly move a cage in the vertical direction.



[0007] Another aspect of the present invention provides a transport lift that
includes a tail rope as well as a hoist rope and a head rope to prevent an
uneven load from being applied to a ca%e, regardless of the positions of
the cage. [0008] Another aspect of the present invention provides a
transport lift that can safely lock a cage when the cage is stopped, and to
) prevent vertical shaking of the cage when a vehicle comes in and out of
[0007khe cage 400BOT ARSH O SxpBiasentiey prasBrtpiidetis s preRmieiathat includes
transport lift that can safely lock a vehicle in a cage. [0010] Another
aspédd HTRRE R aMraTTORTHBYINESa FRRfsiSortaERh AL CRS veRfeRd from
accommodate a vehicle, a cargo, and a person in a cage. [0011]
Acb@ﬁwﬁgﬂb%%&@é%@ﬂ%%&é@ﬁﬁ%%w&%ﬁgém fRgfcludes: a hoist
art including a top frame, a driving motor installed on the top frame, a
[Ooogﬁair of drivshpstaned ehise I TRBP PRI P& HebHEH bR
of the drums, and a head rope installed on each of the drums; a cage
cotdidyl techa et vepetbt R horeprad Bnititiss e ogaticp! shaking of the
counterweight coupled to the head rope of the hoist part to move in an
oppesitY kRt TeR ¢l aUmeTbh WhRhiRE#%ge moves; and a tail rope
coupled to the cage and the counterweight such that the tail rope, the
[0069hoist rope B PrAQ BisePapish A adiRtcRloNEtH trechgs fso Loy
The hoist rope and the head rope may have an identical diameter, and be
coffiEtidado eEEHGHBRSGASRe drum. [0013] A take-up sheave may be
installed on. the top frame at a front side of the drum, and a forward
[0010heave mAyBBeHTRI® BHS REHELIdRVERHNE RIREIHE SRR P

top sheave may be installed at a front side of the forward sheave; a
safely accommodate a vehicle, a cargo, and a person mn a cage.

[0011] According fo at least one of embodiments, a transport lift includes: a hoist
part including a top frame, a driving motor installed on the top frame, a pair of
drums installed on the driving motor, a hoist rope installed on each of the drums,
and a head rope installed on each of the drums; a cage coupled -to the hoist rope of
the hoist part to vertically move; a counterweight coupled to the head rope of the
hoist part to move in an opposite direction to a direction in which the cage moves;
and a tail rope coupled to the cage and the counterweight such that the tail rope, the
hoist rope, and the head rope apply an identical weight to the cage.

[0012] The hoist rope and the head rope may have an identical diameter, and be
connected to each other on the drum.

[0013] A take-up sheave may be installed on the top frame at a front side of the
drum, and a forward sheave may be instalied at a front side of the take-up sheave,

and a front top sheave may be installed at a front side of the forward sheave; a

middle frame may be installed at a lower side of the top frame, and a front middie



middle frame may be installed at a lower side of the top frame, and a front
middle -3 sheave may be installed on the middle frame; and a portion of

the hoist rope may be coupled to a front cage upper sheave installed on

an upper portion of the cage through thé fake-up sheave, the forward

sheave, the front top sheave, and the front middle sheave, and the hoist

rope coupled to the front cage upper sheave may be fixed to the to

frafhe DB o %&Wﬁ@éﬁ%&%@ﬁ@a@saﬁ%g SRERR Y B8 gy be
on the top frame; a middle frame may be installed at a lower side of the
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frame; and a portion of the hoist rope may be coupled to a rear ca
UpEP RN AeBH e ST BOEA B (HE EAGe DR CURaY the front
backward sheave and the rear top sheave, and subsequently, be coupled

to et PSRTGAR S HEIRIS LI HHONPIE FixdoFtT AT HARRE SIEBB]TAY D¢

take-ug sheave may be installed on the top frame at a front side of the

drdiFehiitae s E&MEr sheave may be installed at a front side of the
take-up sheave, and a top lower center sheave may be installed at a re

[0014kjde of thé‘t?ﬁ?}&‘é’ﬁﬁéﬁ}%??éﬁ\f&daaﬁﬁ%fgﬁﬁgﬁ’m?ﬁéeiHLSFﬁ ﬁsé % Difirrome:
side of the top frame, and a middle center sheave and a middle side .
SPBAT AR AR B TS ARG ATIE: At 0 AR O sy Beiode

coupled to the take-up sheaye, the top, center sheave, a top front sheave,
TSI A Sy S e 10 SOB SO e CoUBIaD S ge ey be

middle center sheave and the middle si e;heave, and he cou Eﬁ toa o
WeSGHP 8 SRR BB O &S HUS S50 DT EBOP Ersic R through
the backward sheave and the rear top sheave, and subsequently, be coupled to the

and then, he fixed to the '%gp frame.

rear middle sheave, and then, be fixed to the top frame.

[0015] A take-up sheave may be installed on the top frame at a front side of the
drum, and a top center sheave may be installed at a front side of the take-up sheave,
and a top lower center sheave may be installed at a rear side of the top center sheave:

a middle frame may be installed at a lower side of the top frame, and a
middle center sheave and a middle side sheave may be installed on the middle
frame; and the head rope may be coupled to the take-up sheave, the top center
sheave, a top front sheave, and the fop lower center sheave, and subsequently, be
coupled to the middle center sheave and the middle side sheave, and be coupled to a
weight upper sheave installed on an upper portion of the counterweight, and then, be
fixed to the top frame.

[0016] A cage lower sheave may be installed on a lower portion of the cage, a
bottom frame may be instalied on a lower side of the cage, a bottom center sheave

and a bottom side sheave may be installed on the bottom frame, an end of the tail



[0016] A cage lower sheave may be installed on a lower portion of the

cage, a bottom frame may be installed on a lower side of the cage, a

bottom center sheave and a bottom sid% sheave may be installed on the

bottom frame, an end of the tail -4- rope may be fixed to the bottom frame,

and the other end of the tail rope may be coupled to the cage lower

sheave, the bottom center sheave, and. the bottom side sheave, and
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portion of the counterweight, and then, be fixed to the bottom frame. .
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a bottom frame may be installed at a lower side of the cage, and a cage

guiER G e AYIEITRETRIT FRIREEH RSB LMAMI G tREBEHd & lower

frame, and a guide roller coupled with the cage guide rope may be

iné%%&l&fé@&8%%%%%%&@}&%{?&8@% O IE HEalled at

an upper side of the cage, and a boftom frame may be installed at a lower
10017kside of thé* CAiGEI e VIRAYRE JETHETOE FHAPRE THGANSeFERTe R thaOtom

middle frame and the bottom frame, and a guide part configured to guide,

th WAy Had Ty baRstii 0 dla GaE SRt RsLA &%@%f?ﬁy be

[0Q19] At |least one base frame through which the cage passes may be

insEAIBAO P e Gidug RS BB AR AT EOHSD FRATE bR WG ﬁsr coupled

cage is placed may be installed on a battom of th %asement, and cage

JocRiHy 6 TS CRNHEUIEES A REAKSE TG HHBCAGRS may be

installed on the hase frame and.the bottom frame. [0020] The cage
[0018}5cking SEAHE fﬁﬁ%ﬁﬂ&:@%ﬁfﬁﬁaﬁ? ﬁemfawsfr% Al BBy ;24 uRgaom

late coupled to the body; a slide bar c led to the rod to horizontall
g" me nrl)ay e mstaﬁ)ed gt aalowe’; s?ge 0? fl:{‘x% cage, and a Wetlght guzige 1'0p¥e may be

installed between the middle frame and the bottom frame, and a guide part
configured to guide the weight guide rope may be installed at a side of the
counterweight.

[0019] At least one base frame through which the cage passes may be in.;;talled ona
ground or a basement, and a botiom frame on which the cage 1s placed may be
instalied on a bottom of the basement, and cage locking devices configured to fix the
cage in four directions may be installed on the base frame and the bottom frame.

[6020] The cage locking device may include: a cylinder including a rod and a body;
a guide plate coupled to the body; a slide bar coupled to the rod to horizontally slide
along the guide plate; and a locking block installed on the slide bar to lock or unlock
the cage.

(00211 At least one base frame through which the cage passes may be installed on a

ground or & basement, and a platform configured to cover a space between the cage



along the guide plate; and a locking block installed on the slide bar to lock
or unlock the cage. [0021] At least one base frame through which the

cage passes may be installed on a gro_l,g1d or a basement, and a platform
configured to cover a space between the cage -5- and the base frame

may be installed in a region of the base frame through which a vehicle
comes in and out. [OOZZi\;rhe latform ma inclu%e: a cylinder jnstalled on
AL F S E P A 1 ST BB BB R et
another side hinged to the base frame, wherein the cover covers the
spataPeRoEss thathgd-and the base frame when a vehicle comes in

and out of the cage. [0023] At least one base frame through which the
[0022]cage pasids R metaistran & <y IIBH%B Wﬁ‘a%eéi%?nt aa‘sﬁ(l}fﬁﬂm; and a cover
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when the vehicle comes in and out. [0024] The anti-shake part ma
nONHES A oS FORD AR B‘i%ed‘gt RO TG Jaaen o
gear c,o}:JpIed to the rotat,ior{jl ?haft;oand a rotati_on bar coupled to_the
rotiH Rl F£ORGE AR ?6“?‘&%&8 &Eee?%ffgle, wherein the rotation bar is coupled
oos{5 e 28 e velicle comee I autof e cage 002 ARl .
b1l o e g ock . suppor o S S 0 S e
M3 a?nee iphsrg)%llg%dw%%ctpg gﬁ?lgce:} éocclj%:gs%%%%eguotf 1% prevent vertical shaking of the
cage when the vehicle comes in and out.

[00624] The anti-shake part may inciude: a motor; a rotation shaft coupled to the
motor; a rotation rack gear coupled to the rotation shaft; and a rotation bar coupled
to the rotation rack gear to rotate a set angle, wherein the rotation bar 1s coupled to
the cage when a vehicle comes in and out of the cage. _

| [0025] A pair of fixing blocks may be installed on the base frame, and a support bar
may be installed on the fixing block to support, from an upper side, an end of the
rotation bar when the rotation bar rotates,

[0026] A car locking device may be installed on the cage to lock a2 wheel of a
vehicle.

[0027] The car locking device may include: a motor; a pair of rotation shafts
coupled to the motor to rotate; guide blocks coupled respectively to the rotation
shafts to move linearly; a support shaft rotatably coupled to the guide block; a

locking plate rotatably coupled to the support shaft; and a fixing block disposed at a

lower end of the locking plate such that the locking plate is rotatably coupled to the



vehicle. [0027] The car locking device may include: a motor; a pair of

rotation shafts coupled to the motor to rotate; guide blocks coupled

respectively to the rotation shafts to moye linearly; a support shaft

rotatably coupled to the guide block; a “locking plate rotatably coupled to

the support shaft; and a fixing block disposed at a lower end of the

locking plate such that the locking plate is rotatably coupled to the -6-

fixiHg SRSy MR ARe RIS Y plate lotks Wik Fhsbef afghicle when

vehicle when the vehicle comes into the cage. [0028] A fixing part may be

indbSINEdh s thrIMBH RS %% an end of the hoist rope, wherein the

fixing part includes: a cylinder lower frame installed on the top frame; a .
[0028]pair of lerghinr Rl e iRaasINsthnadns: 4R Gsps Side 6P R iiRad1st rope.

lower frame; and a cylinder upper frame installed at an upper side of the

cyfritEss! héreine BRstdndusthe ROISEREPRMSTIRAMN I tHE SRR Lisperame: 2

frame. [0029] Load cells may be installed on an end aof the hoist rope and
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DRAWINGS [0030] The accompanying drawings are included to provide :
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and constitute a part of this_specification. The drawings illustrate
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description, serve to explain principles of the fﬁresent disclosure. In the
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accordingtoan
head rope, respectively.

BRIEF DESCRIPTION OF THE DRAWINGS

[0030] The accompanying drawings are included to provide a further understanding
of the present disclosure, and are incorporated in and constitute a part of this
specification. fhe drawings illustrate exempi;ry embodiments of the present
disclosure and, together with the description, serve to explain principles of the
present disclosure. In the drawings:

{0031} FIG. 1 is a perspective view illustrating a transport lift according to an
embodiment;

[0032] FIGS. 2A and 2B are front views illustrating a transport lift according to an
ermnbodiment;

[0033] FIG. 3 is a plan view illustrating a portion of a hoist part of a transport lift

according to an embodiment;



embodiment; [0032] FIGS. 2A and 2B are front views illustrating a
transport lift according to an embodiment; [0033] FIG. 3 is a plan view
illustrating a portion of a hoist part of a transport lift according to an
embodiment; -7- [0034] FIGS. 4A, 4B arld 4C are schematic views
respectively illustrating a fixing part of a hoist rope, a fixing part of a head
rope, and the integrally formed hoist rope and head rope, which constityte

: / t
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illustrating a portion of a cage guide rope of a transport lift accordin {o an

erBOAIEST0BE] FIB eI bR cive- iRt i Stredinlyal ages host rope

locking device of a transport lift according to an embodiment; [0037]

15 RSBOARB G B ﬁ@?éﬁ@éﬁ@é@%%ﬁ%lﬂ%&%ﬁﬁﬁﬁ@%ﬁ@%ﬁ@%%ﬁ&% is
locked and unlocked by the cage locking device of FIG. 6A; [0038] FIGS.
[003517 and 7B'dre petdPative  WETIR ARRG Y pRIOTAT DR Fralfgscht Aiffansport

and an operation of the platform according to an embodiment; [0039]
FIS 28R e 4B % ERPEREREW and a side view illustrating anti-shake
. parts of a transport lift according.to an embodiment; [0040] F|G. 9A |fs a
[0036]perspectibl-viil MAFAHRIG B EAPTSCIHG aETRE 61 tRTSpHCTHC O & transport
according to an embodiment; [0041] FIGS. 9B and 9C are perspective
viesa RNt AR GBBPAIBATE the car locking device of FIG. 9A; and

[0037] FIGS. 6B and 6C are perspective views illustrating states where a cage 18
locked and unlocked by the cage locking device of FIG. 6A;

[0038] FIGS. 7A and 7B are perspective views illustrating a platform of a transport
lft and an operation of the platform according to an embodiment;

10039] FIGS. 8A and 8B are a plan view and a side view illustrating anti-shake parts
of a transport lift according to an embodiment;

[0040] FIG. 9A 1% a perspective view illustrating a car locking device .of a fransport
lift according to an embodiment;

[0041] FIGS. 98 and 9C are perspective views illustrating an operation of the car
iocking device of FIG. 9A: and

[0042] FIGS. 10A and 10B are schematic views illustrating hydraulic buffers

installed on a bottom frame of a transport iift according to an embodiment.

DETAILED DESCRIPTION
[0043] Example embodiments wili now be described more fully hereinafter with
reference to the accompanying drawings; however, they may be embodied in

different forms and should not be construed as limited to the embodiments set forth



[0042] FIGS. | OA and | OB are schematic views illustrating hydraulic
buffers installed on a bottom frame of a transport lift according to an
embodiment. DETAILED DESCRIPTION [0043] Example embodiments
will now be described more fully hereinéﬁér with reference to the
accompanying drawings; however, they may be embodied in different
forms and should not be construed as limited to the embodiments set forth
-8 hrEBinR pththetheHesd AR SRS IPE o TRIBFSS et AR EBsbfe
will be thorough and complete, and will fully convey the scope of the
invEAIRBSIIGIIcSERIFedTIA tHE Al GO FIbS SCapadRspaERvEandihose
illustrating a transport lift 100 according to an embodiment. Referring to
Fi&kilegha thariShort lift 200 according to the current embodiment
includes a hoist part 110, a hoist rope 120, a head rope 130, a cage 140,
[0044% counterWEight1 58S R PEpE 160! K BakE 2B 14 | BRasridie © an
guide ropes 180. [0045] The transport lift 100 further includes a top frame
21§IRINERIR-frAmED24 OdH a b bt IRRTE 1981 VdAaca e e Paw
(refer to FIGS. 2A and 213). The haist ﬁ%rt 110 is installed on the top

frafeP9dHnSR (PHIBAEE G 2O RSt Shy

VoMt itd BRttom rarmee 140.

231 and the base frame 240. A glurality of sheaves are installed on the

cadENAEIRE EunrivEigRPRs
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221, the bottom frame 231, and the cage 140. [0046] The hoist part 110 is
ins%§@ed on the top frame 211, and includes a driving motor 111, a speed
reducer 113, and a pair of drums 114. The drums 114 gnd take-

[0045]

[0046]

[0047]

The transport hift 100 further includes a top frame 211, a middle frame 221,
and a bottom frame 231, and a base frame 240 (refer to FIGS. 2A and 2B). The
hotst part 110 is instalied on the top frame 211, and the cage 140 vertically moves
between the bottom frame 231 and the base frame 240, A piurality of sheaves are
installed on the cage 140, the counterweight 150, the top frame 211, the middie
frame 221, the bottom frame 231, and th.e.cage 140,

The hoist part 110 is installed on the top frame 211, and ineludes a driving
motor 111, a speed reducer 113, and a pair of drums 114. The drums 114 and take-
up sheaves 212 to be described later are coupled with the hoist rope 120 and the
head rope 130. In the state where the hoist rope 120 1s substantially connected with
the head rope 130, the hoist rope 120 and the head rope 130 are hung on the drums
114 and the take-up sheaves 212,

The hoist rope 120 extending from the drums 114 and the take-up sheaves
212 is coupled to a plurality of sheaves provided to the top frame 211 and the middle
frame 221. Subsequently, the hoist rope 120 is coupled to upper sheaves 141 and

142 of the cage 140, and then, an end of the hoist rope 120 is fixed to the top frame



up sheaves 212 to be described later are coupled with the hoist rope 120

and. the head rope 130. In the state where the hoist rope 120 is

substantially connected with the head rr:;pe 130, the hoist rope 120 and

the head rope 130 are hung on the drums™ 114 and the take-up sheaves

212. [0047] The hoist rope 120 extending from the drums 114 and the

take-up sheaves 212 is coupled tqg a plurality of sheaves provided to the
top Fraie et BiehE thitdie HaHEDE P2t b b gHRHAYUAN Msktdoised cells to
120 is coupled to upper sheaves 141 and 142 of the cage 140, and then, =
anSBR SAFP RIS Gh B OSEPREUS fidhto P aHaRPoL B 1RHIBRGFS Fidig oS!
parts 121. The fixing parts 121 substantially include load cellsto sense |
Ioé&]@eawi@&lf@%%?%?%éﬁ%ﬁmsoﬂﬁ@sh 15t15krep0 [ Al thiBRLKIofrogions
hoist rope 120 includes about four groups. Thus, the hoist rope 120
supbBIRS18Er FélgibAS" o o BGRB8 RGP Gt ifuiEdbs Bgapéds!

and thus, the hoist rope 120 substantially includes twelve ropes. Thus,
evEIPSHERA DA S RbIETBSe 100 SUGRSHIthe B%é’iﬁg@ fioist rope 120 is
prevented from falling. [0048] The head rope 130 also extending from the
drite i e reeth BRI SiRAT8E 285 ¥ coupled to sheaves provided

to the top frame 211 and the middle frame 221. Subsequently, %}f\]ﬁ? ead

[0048}ope 130 IeSMeERE WEGHUPPEIURBAEE T517BFthe 'CotiterRéghRt
150, and then, an end of the head rope 130 is fixed {o the top frame 21
thriftfghea fixing bﬁf?&éf?fh@ﬁ%ﬁﬁ?&ﬁ@i%%&@ﬂ%ﬁdﬁ%@ O o e
apg%%gérggﬁ%l err\]a?e)iggte% 8,n agg% mer}.,-mee}?c? g? t%g%.ead rope 130 is fixed to the top

frame 211 through a fixing part 131. The head rope 130 also includes about four
groups. Fach group inciudes three ropes, and thus, the head rope 130 substantially
mcludes twelve ropes.

[0049] The cage 140 has an approximately hexahedron shape. The cage 140
accommodates people as well as vehicles. The four upper sheaves 141 and 142 are
installed on the upper portion of the cage 140, and four lower sheaves 143 are
installed on the lower portion of the cage 140. The four upper sheaves 141 and 142
are coupled with the above described hoist rope 120, and the four lower sheaves 143
are coupled with the tail rope 160. The cage 140 is provided with guide rollers 144
that are coupled to the cage guide ropes 170 to vertically guide the cage 140. The
aumber of the guide rollers 144 installed at sides of the cage 140 is eight.

[0050] The counterweight 150 is installed approximately at a side of the cage 140.

The number of the weight upper sheaves 151 installed on the upper portion of the

counterweight 130 is about four, and the number of weight lower sheaves 152



accommodates people as well as vehicles. The four upper sheaves 141
and 142 are installed on the upper portion of the cage 140, and four lower
sheaves 143 are installed on the lower portion of the cage 140. The four
upper sheaves 141 and 142 are coupled with the above described hoist
rope 120, and the four lower sheaves 143 are coupled with the tail rope
160. The cage 140 is provided with guide rollers 144 that are coupled to
thdnskgle G 0@ dpusr PratienRitRang BiiHR a8 chy!1 A HHE hu kRSP BE
the guide rollers 144 installed at sides of the cage 140 is eight. [00501
TheCelHERRIgRESd 1 iw&aﬂéai%%&ﬁ%?éa?ﬁstdgmé%ﬂ?%ﬁ&a@% 130. The
140. The number of the weight upper sheaves 151 installed on the upper .
polIBHVT 8 | SBEmtFANSy t 4 817 isCRBbich Yot bt RuhoSer BraEHY: guide
lower sheaves 152 -10- installed on the lower portion of the counterweigfhjg _
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the above described head rope 130. The four weight lower sheaves 152,
ardSBHsT AAtHAR QI PR S FRE Wailiht Gitichi b SPES Togrpierveight
coupled to a short side of the counterweight 150, and a guide 153 is
instaffed on a side of the counterweight 150 to vertically guide the
__counterweight 150. ‘[[00511 Both ends of the tail rort)rEélﬁO are fixe%thro ?hq
0051 Fixing partsXiBsna 18 1 iHebbHoR e 251 FespapavaRs T b 102 10
rope 160 is coupled to the lower sheaves 143 provided to the lower
porhaH%‘%qweﬁagg%@e?eéﬁa%vsahommé?pgﬂé&o&w&ﬁ%& Bidoner
side sheaves 233 provided to the bottom frame 231. %\IL/I?ore ver, the tail
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lower potion of the counterweight 150. The tajl.rope 16Q includes ab
she@?ves 232 and botiom side sheaves 233 pmv{dedpto t]he%ottom %ame %‘5

Moreover, the tail rope 160 is coupled to the weight lower sheaves 152 installed on
the lower  portion of the counterweight 150, The tail rope 160 includes about
four groups, and each group includes two ropes, and thus, the tail rope 160
substantially includes eight ropes. |

10052} The cage guide ropes 170 are disposed between the middle frame 221 and
the botiom frame 231. The number of the cage guide ropes 170 is about four, which
are disposed at positions corresponding to a long side of the cage 140. The guide
rollers 144 provided to the cage 146 are coupled with the cage guide ropes 170.
Hydraulic jacks 171 are installed on the middle frame 221, and are coupled with the
upper ends of the cage guide ropes 170, Thus, the hydraulic jacks 171 provide
identical tensile force to the four guide ropes 170.

[0053] The weight guide ropes 180 are installed between the middle frame 221 and
the bottom frame 231. The number of the weight guide ropes 180 is two, which are

disposed at a position corresponding to the short side of the counterweight 150. As



four groups, and each group includes two ropes, and thus, the tail rope

160 substantially includes eight ropes. [0052] The cage guide ropes 170

are disposed between the middle frame 221 and the bottom frame 231.

The number of the cage guide ropes 170’is about four, which are

disposed at positions corresponding to a long side of the cage 140. The

guide rollers 144 provided tq the cage 140 are coupled with the cage .

guitheTERRes Ry ER: Iy dHaRd facksPITTdaS M ERAIREUR TR SRS fAkiae welght

221, and are coupled with the upper. ends of the cage guide ropes 170.

ThEsdge PRl seKRE ¢ 1ogisvRdé S dentical tensile force to the four

guide ropes 170. [0053] The weight guide ropes 180 are installed hetween
[0054khe middie'sFai@isn R aHIAHE Fottsay frahie 9751nSRHS RRORT itiiame 211 and
weight guide ropes 180 is two, which are disposed at a position
COF%SIB%?T@%[‘%Q@]s?”t’é]l}t@&éb@f‘%ﬁ%”ég%terweight 150. As -11-

__described above, the guide 153 is provided to the counterweight 150, and
10055khe weight hsa?éfmwp%gfa‘@@ alké BUpRE ! e gultRm B %&]dfums 114, The
: Hereinafter, a plurality of sheaves that are installed on the tOf frame 211

A BOUERIEHE FRshibe 255U OA b BLBRSE PfOOBBTThe ta&ﬁr.%%ta e-up
sheaves 212 are installed at the front side of the drums 114. The O]iSt

ropeEIBSanid thE R PSS 5t Bre AUAG ORIEAERRS 114 afathle are

take-up sheaves 212. That is, the hoist rope 120 and the head rope 130
as HAWABIPAHE Rolig A0t dhe Hife RSt the takBaTh shegvEs s from the
spaced a set distance from the drums_ 114, and are gu,n on thg drum

T?B et_LL% Hre

1187 5RES  hd St P8 T2ESRHRE hiad WUl A6 e head

one time_in an oval shape around the take-up sheaves 2 %1
rope 130 are wound about one time 1 an oval shape around the take-up sheaves 212

and the drums 114. According to this structure, without winding the hoist rope 120
and the head rope 130 several times around the drums 114, the hoist rope 120 and
the head rope 130 are prevented from being siipped. In addition, instead of winding
the hoist rope 120 and.the head rope 130 several tim;:s around the drums 114, the
hotst rope 120 and the head rope 130 are simply hung on the take-up sheaves 212
and the drums 114, so that the cage 140 can vertically move at high speed. Ifthe
hoist rope 120 and the head rope 130 are wound several times around the drums 114,
it is difficult to vertically move the cage 140 at high speed.

[0056] Forward sheaves 213 are installed at the front side of the take-up sheaves 212,
and front top sheaves 214 are installed at the front side of the forward sheaves 213.
Front middle sheaves 222 are installed on the front portion of the middle frame 221.

[0057] Accordingly, two groups of the hoist rope 120 hung on the drums 114 and

the take-up sheaves 212 are coupled through the forward sheaves 213, the front top

sheaves 214, and the front middie sheaves 222 to the upper sheaves 141 instalied at



and the drums 114. According to this structure, without winding the hoist
rope 120 and the head rope 130 several times around the drums 114, the
hoist rope 120 and the head rope 130 are prevented from being slipped.
In addition, instead of winding the hoist Ttope 120 and the head rope 130
several times around the drums 114, the hoist rope 120 and the head
rope 130 are simply hung on the take-up sheaves 212 and the drums .
110edEOHAIIROT PRI EARIBAEANG A% A 40 nihASPRLE. 9f s Hoidie hoist
rope 120 and the head rope 130 are wound several times arqund the
dranRs 130 passaitheeho R rrRsny s dit dagaltdcbibRigRyskdgon the
[0056] Forward sheaves 213 are installed at the front side of the take-up
ShEBRES21E0N A dbi GABtop SheEved D1AvaRestBg BiTthe HoRt BB frame
the forward sheaves 213. Front middle sheaves 222 are installed on the
fro%jflportion of the middle frame 221. [0057] Accordingly, two groups of
~_the hoist rope 120 hung on_the drums 114 and the take-up sheaves 212
10058 e coupleddREE AR Torwart SHERES 21 1A RoHETSH i dags Dk, end
and the front middle sheaves 222 to the upper sheaves 141 instaIIeF(ii t
-128hEPRShtSIER-0R e HPBUFPEHIBR BRINEELGEPPAEUAS b haltd df rear
course, the hoist rope 120 passing through the upper sheaves 141
instERtPSE theFoff SR O tHE "B S PORtiIn ot tREUSJE TAT TS fixed

through the fixing parts 121 to the top frame 211. [0058] Backward

)

[005%%heaves 215 AETREEISH S (HE FEMRSIAL Trdhe Srisms EHa Ul fopms
sheaves 216 are installed at the rear side of the drums 114. Midd|e rear

shed sl SRR HnORE YaLT BRTRYTT of thePthiBais FaiRe’ a1y es 210 ©

0059] Accordingly, the rest two groups of the hoist rope 120 hun the
grdﬁff‘s]upper shea%e)é 142 installed ogn theprear upper pGl“E{OIE) ofjf%e cagqu{?.

Subsequently, the hotst rope 120 is coupled to the middle rear sheaves 225, and then,
is fixed to the top frame 211 through the fixing parts 121.

[0060] Top center sheaves 217 are instatled on the top frame 211 at the front side of
the take-up sheaves 212: and top front sheaves 218 are mstalled at the front s?de of
the top center sheaves 217, and top lower center sheaves 219 are installed at the rear
side of the top front sheaves 218. Middle center sheaves 223 and middle side
sheaves 224 are installed on the middle frame 221.

{0061} Accordingly, the head rope 130 hung on the drums 114 and the take-up
sheaves 212 pass through the top center sheaves 217, the top front sheaves 218, and
the top lower center sheaves 219. Subsequently, the head rope 130 passes through
the middle center sheaves 223 and the middie side sheaves 224, and is coupled to the
weight upper sheaves 151 installed on the upper portion of the counterweight 150
Subsequently, the head rope 130 passing through the weight upper sheaves 151 is

fixed to the top frame 211 through the fixing part 131.



114 are coupled through the backward sheaves 215 and the rear top
sheaves 216 to the upper sheaves 142 installed on the rear upper portion
of the cage 140. Subsequently, the hoisﬁope 120 is coupled to the middle
rear sheaves 225, and then, is fixed to the top frame 211 through the
fixing parts 121. [0060] Top center sheaves 217 are installed on the top
frame 211 at the front side of the take-up sheaves 212, and top front

[0062|sheaves 2F84FEHERINETHEEHE oM St BIctRd1to RePET SRl aep away

and top lower center sheaves 219 are installed at the rear side of the top

frofiPshi&avEyDl 8 fiaed e stiersrmbasss 233-dhe ardd ety srioyayard
224 are installed on the middle frame 221. [0061] Accordingly, the head
roptoRa R Ao R TaREINE Y14 Bndctae R%@ﬁ%:& vdheh s Bes pHigoves
through the top center sheaves 217, the top front sheaves 218, and the .
toplfovisrEeHier sHedbREY gaRsiEapLEhR, the Mdad Pepe P8dhadssys pommt,
through the middle center sheaves 223 and the middle side sheaves 224,
antifs"Eat Y o' thiorisighetinipePseavad 15 fstaRd sHRABSERRer 12 Thus.
portion of the counterweight 150. Subsequently, the head rope 130 .
palditg YRtEH e WGPl e BRAsYRE DS 1) MAYETYRME R frniee weight
211 through the fixing part I131. -13- [0062] According to this structure, for
ex&Hpt Wiekbthe/ HORE RPE-IBOYOEPAMAY FIRREREAMMY T Fasiifdhe
take-up sheaves 212, the cage 140 moves downward along the cage
QURRETEFES E2b! Thib e rRHrS R AMREHIR S gkt 140 Holiess e the
downward may substantially range from about 100 m to apout 500 m, At
thi$SHBINE R R ORI 136 Eoussehto tESHRRDL YF SREFAD. the
take-up sheaves 212. Thus, the counterweight 150 coupled to the head
roﬁ@@%ﬁ]’ﬁéb@g %Wap& éﬁg)nla %Wéfbﬁttthe lower side of the cage 140,

[0063] On the contrary, for example, when the hotst rope 120 comes closer to the
drums 114 and the take-up sheaves 212, the cage 140 moves upward along the cage
guide ropes 170. At this point, the head rope 130 goes away from the drums 114
and the take-up sheaves 212, Thus, the counterweight 150 coupled to the head rope
130 moves downward along the weight guide ropes 180. At this point, the tail rope
160 is longer at the lower side of the cage 140 than at the lower side of the
counterweight 150, That is, when the relatively short hoist rope 120 is disposed at
the upper side of the cage 140, the relatively long tail rope 160 is disposed at the
lower side of the cage 140, Thus, a uniform weight is applied to the cage 140 all the
time, regardless of its height

[0064] FIGS. 2A and 2B are front views illustrating the transport 1ift 100.

[0065] Referring to FIGS. 2A and 2B, the transport 1ift 100 may be provided in a
pair to more efficiently carry soil and sand from a basement to the ground. The base

frame 240 may be disposed at a basement as well as the ground. That is, a working



guide ropes 180. At this point, the tail rope 160 is longer at the lower side
of the counterweight 150 than at the lower side of the cage 140. That is,

when the relatively long hoist rope 1203) disposed at the upper side of

the cage 140, the relatively short tail ro

160 is disposed at the lower

side of the cage 140. [0063] On the contrary, for example, when the hoist
rope 120 comes closer to the drums 114 and the take-up sheaves 212,

théResg 8 TubrRTaREY sW it leRPte dge’ Bamte rbpesonng tik the

P
S

heudds Se

int, the head ror)e 130 goes away from the drums 114 and the take-u

s ik Robite Rvaig sty RttEuds Rt gaa%g@ufégnay be

moves downward along the weight guide ropes 180. At this point, the tail
ropBP Bt s UB AgERE e IR TidE Brahe cage 140 than at the lower side
of the counterweight 150, That is, when the relatively short hoist ropf 120

[0066]is disposédfat> i Y STtie SFHERAGEVAPIIRG T ANEPIBrg

fShe

160 is disposed at the lower side of the cage 140. Thus, a uniform weight
is AP HHhBage 140 all the time, regardless of its height [0064]
FIGS. 2A and 2B are front views i_IIustratin%t_he transgort lift. 100. [0065
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frame 240, which are disposed on the grl%ind may be supported,
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by a
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portion of the hqist part 110 of the

[0068]

[0069]

114 such that the hoist rope [20 and the head rope 130 are hung on the drums 114.
The take-up sheave 212 is installed at a side of each of the drums 114, and grooves
may be disposed in the take-up sheaves 212 such that the hoist rope 120 and the
head rope 130 are independently hung on the drums 114. That is, the hoist rope 120
and the head rope 130, which are mntegrally connected, are wound at least one time
in an approximately oval shape around the drums 114 and the take-up sheaves 212.
FIGS. 4A, 4B and 4C are schematic views respectively illustrating the fixing
part 121 of the hoist rope 120, the fixing part 131 of the head rope 130, and the
integrally formed hoist rope 120 and head rope 130 in the transport lift 100,
Referring to FIG. 4A, the top frame 211 is provided with the fixing part 121
configured to fix the upper ends of the hoist rope 120. The fixing part 121 includes
a cylinder lower frame 121a installed on the top frame 211, a pair of length-variable
cylinders 121b instalied at the upper side of the cylinder lower frame 1212, and a
cylinder upper frame 121c instalied at the upper side of the cylinders 121b. The

ends of the hoist rope 120 are fixed to the cylinder upper frame 121c through nuts



transport lift 100. [0067] Referring to FIG. 3, the hoist part 110 includes
the driving motor 111, the speed reducer 113, and the drums 114. A
brake 112 may be installed between the _driving motor 111 and the speed
reducer 113. Disk brakes 115 may be installed on the drums 114,
respectively. Grooves may be disposed respectively in the drums 114
such that the hoist rope 120 and the head rope 130 are hung on the
dréifie-1The kvﬁgtméﬁwph%a%@éf«@ FAREMEE Y Wi SrsERTompL the
drums 114, and grooves maybe disposed in the take-up sheaves 212
sudHthat AR AR aTSETopiie Jenatheetiiel HBTapEadse Shettndepinrntiy” ©
hung on the drums 114. That is, the hoist rope 120 and the head rope
1361 AR htetisty EOAREERRE WEth P AP oBENTE  in an
approximately oval shape around the drums 114 and the take-up sheaves

100701212, [006BF9MSBEAA DB SEHATHE: AP EcHERTRE EVRRIEIELp S¥f T aNpon an uneven
illustrating the fixing part 121 of the hoist rope 120, the fixing part 131 of ,
th@ﬁééﬂ%@mggmﬁé Hhe JraTRP RIS hOIEr e S0 dndgned. For
rope 130 in the transport lift 100. [0069] Referring.to FIG. 4A, the top
frafrate: WD HHBER A3 aRg a9 S%fgbﬁﬁ%e%&ﬁ Sappar- @
ends of the hoist rope 120. The fixing part 121 includes a cylinder Iowgr
fraffaUEs Y dares iRt ARRECTO ke 8PPy b%?r%‘%ﬁﬁ%ﬂ%&?i%ﬁ e edge. The
cylinders 121b installed at the upper. side of the cylinder lower, fran%e 1%161,'
ansf@ﬁsg';imlféswaérlﬁa?ﬂ%eﬂiﬁéﬁﬁé?&ﬁe@i tHEUPBEP RO BIERE! the Boist
cylinders 121b. The ends of the haist rope 120 are fi ed%o the ¢ Iinrder
upBBEHah e TEtROIHBEGh BRI & iy P g fﬁ&shzﬁé%se”@ may
120 can be minutely adjusted aci:oréjin tq)éhe number of the nuts 121 d'l' der
LoBe8eli8er 261 W ThrotdiiuBh' tHE Fidist 1opacTsts (4 uneven load, the cylinders

121b operate. For example, when the cylinder 121b pushes the cylinder upper frame
121c upward, the hotst rope 120 fixed to the cylinder upper frame 121c is also
slightly moved upward. Thus, even when an uneven joad is applied to the cage 140,
a horizontal state of the cage 140 is maintaimed.

[0071] Various states of the cage 140 are detected by the load cells 120a. That is, in
the state where the hoist rope 120 is cut off, or the state where the cage 140 is caught
in a gap when the cage 140 vertically moves, the load cells 120a sense an abnormal
load. Accordingly, various states of the cage 140 can be moritored.

[0072] Referring to FIG. 4B, the fixing part 131 is installed on the top frame 211 to
fix the upper ends of the head rope 130. The fixing part 131 is constituted by a
support frame 131a installed on the top frame 211. The upper ends of the head rope
130 are fixed to the support frame 1312, for example, through bolts 131b. The

length of the head rope 130 can be minutely adjusted according to the number of the



sense loads of the cage 140 applied respectively to the hoist rope 120.
[0070] According to this structure, in the current embodiment, even when
an uneven load is applied to the cage ]LO’ a horizontal state of the cage

140 is maintained. For example, when

“uneven load is applied to one

of four edges of the cage 140, a relatively large load is applied to the

hoist rO{)e 1 20 corresponding to the edge. The relatively large load is
s

bl By hnd-n9dr eld 1 SoarernEal s iy in hsrthi oSt Orpgnssgoads of the

corresponding to the edge is slightly elongated, and thus, the cage 140

mA&YUHETeIHEd SAsRi: v mtAe 19Rfd ' cdl 120a senses the uneven

load, the cylinders 121b operate. For example, when the cylinder 121b
[0073]pushes tHEeAHBE I UBpesaNEs 1D TR SR SHBUBREFopET 25 fileder ff the

the cylindergféper frame 121c is also slight% moved upward. Thus, even,
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cage 140 is maintained. [0071] Various states of the cage 140 are
cet@ereiiy I RAFESHE2 b0 THAERINAM S S e RS b N5

120 is cut off, or the state where the ca?e 140 is caught in a gap when

the g4 e iy fishesy tHa Y 84
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load. Accordingly, various states of the cage 140 can be monitored. [0072]
RERSITHRYES FIG. 4B, the fixing part 131 is installed on the top frame 211
to fix the upper ends of the head rope 130. The fixing part 131 is

(0074 onstitutddFHaSHH Pt ftama asHARs e AV 1830 frisi sl rriggmed

u

exampidettad gPBdis 1314 Frd IshitRcot tHehe L

pper ends of the head rope 130 are fixed tg the supp b%é[ame 13R1 a, for

§OR5 dan bve the

minutely adjusted according to the number of the -16- bolts 131

! . Load
ceﬁ@i&%é%?é%gfaqleﬁé?r%*ﬁéélaer%?&éef%@t%}@en%%ﬁ5%%?&%??#8%@» the

[0075]

(0076

integrally formed hoist rope 120 and head rope 130 are coupled to the drums 114
and the take-up sheaves 212. The hoist rope 120 and the head rope 130 are fixed to
the top frame 211 through the fixing parts 121 and 131, respectively. The load cells
120a and 130a are mstalied c;n the hoist rope 120 and the héad rope 13, respectively.
Substantially, according to this structure, when the hoist rope 120 goes away from
the drums 114 and the take-up sheaves 212, the head rope 130 comes closer to the
drums 114 and the take-up sheaves 212, On the contrary, when the hoist rope 120
comes closer to the drums 114 and the take-up sheaves 212, the head rope 130 goes
away from the drums 114 and the take-up sheaves 212,

FIG. 5 is a plan view illustrating a portion of the cage guide rope 170 of the
transport ift 100.

Referring to FI1G. 5, the upper end of the cage guide rope 170 is coupled to
the hydraulic jack 171 that is coupled to the middle frame 221. The lower end of the

cage guide rope 170 is coupled to the bottom frame 231 by a fixing part 172, Thus,



counterweight 150 applied to the head rope 130. [0073] According to this

structure, in the current embodiment, various states of the counterweight

150 are sensed. That is, when the counterweight 150 is caught in a gap

while the counterweight 150 vertically madves, the load cells 130a sense

an abnormal load. Accordingly, various states of the counterweight 150

can be monitored. [0074] Referring to FIG. 4C, substantially, the hoist

rope Pydanlindrpay fonets GRhBRES Bpsseudiuerthe Noidisspenely.

120 and the head rope 130 have the  same diameter, and are formed of

thésdmeiinatsnathnelainibasres esiteenpe ! itégtaliydoimda Ranspropat 100

120 and head rope 130 are coupled to the drums 114 and the take-up

shesyes seothe HeIstdpe tahudreliesakdgeé 130 are fixed to the

top frame 211 through the fixing parts 121 and 131, respectively. The load
[0077lcells 1.204akd 1362 AR TALISIE BARETRERS 2638 106KMe dRY fredf Of the

rope 13, respectively. Substantially, according to this structure, when the

holstisse 120igBed HwayHaw! fife HRRASAAA Sl tie tAkalEh Shagirss here

212, the head rope 130 comes closer to the drums 114 and the take-up

shiee214) Shoske Rt AR CRsEP tHEhEHSE 858118 6 Esmed closer to

the drums 114 and the take-up sheaves 212, the head rope 130 goes .
10078 laway fromi%h HRiflS PieRRUCPRTARENTPEhaA Y282 .1&3%%%?@@% dgvices

plan view illustrating a portion of the cage guide rope 170 of the_ transport
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170 is coupled.to the hydraulic jack 171 that is coupled to the middle

frafHESEpHaR R ARl Rt thee S8 gilfte topE°E705E EBRetiioie frame

bottom frame 231 b%a fixing part 172. Thus, . ) )
240 is installed on the ground or the basement, and is a region through which the

cage 140 passes.

[0076] The cage locking devices 250 are respectively installed in four directions
corresponding to the corners of the cage 140 to fix the cage 140 in the four
cﬁrections. '

[0080] As illustrated in FIG. 6A, the cage locking devices 250 each inciudes a
cylinder 153 including a rod 251 and a body 252, a guide plate 253 coupled to the
body 252, a slide bar 254 coupled to the rod 251 to horizontally slide along the
cuide plate 253, and locking blocks 255 installed at an end of the slide bar 254 to
iock or unjock the cage 140. The locking blocks 255 may be typical rubber roliers.
The guide plate 253 is installed on the base frame 240.

[0081] Accordingly, as illustrated in FIGS. 6B and 6C, when the locking blocks 255
are brought to closely contact or removed from a lower protrusion 145 instalied on

the corner of the cage 140, the cage tocking device 250 locks or unlocks the cage

140. That is, when the locking biocks 255 closely contact the lower protrusion 145



- 17 the hydraulic jack 171 adjusts tensile force of the cage guide rope

170. Accordingly, the tensile strengths of all the cage guide ropes 170
installed on the transport lift 100 may be set to the same value by the
hydraulic jack 171. [0077] FIG. 6A is a"p?égrs‘,pective view illustrating a cage
locking device 250 of the transport lift 100. FIGS. 6B and 6C are
perspective views illustrating states where the cage 140 is locked and

S CRE A5 O GREIBERNG AV 2800 BT oA Bk RIRHE Sblye
come in and out of the cage 140, cage locking devices 250 are provided

to T6BIOHSE Eréz@?ethﬁb%w&f%éﬂ%m‘?&g%“éb?ce%éé}%r@@%étéﬁ%éwfﬂocked-
installed on the base frame 240. As described above, the base frame 240

is iNEENIFE BIRHE GIOtHc or 1 FARRHREMOEh I AYagiETHETgH whidAe cage
the cage 140 passes. [0079] The cage locking devices 250 are
reéﬁé’et%%ﬁ?%‘?s]téﬂéﬁq FOEH S BB EsA S Sponding to the corners of the
cage 140 to fix the cage 140 in the four directions. [0080] As illustrated in

[0082F1G. 6A, HEEads Rkith) HeRREESEYCHER i Ittediae A nlierais$ of the

including a rod 251 and a body 252, a guide plate 253 coupled to the
bolfseotidi i A 25 P ERHRN A0 BT FdPEB12 horizontally slide
along the guide plate 253, and locking blocks 255 installed at an end of

10083 }he slide BAPEBAYY NoR RRACEMGERNPRELRGRVEaD R s KN G g ERrPawsirame

may be typical rubber rollers. The guide plate 253 is installed on thg base.
franfé 2462{0084g KscotathIPASHIBSHALTRRCEIEE! BIS BtG 68T wheh Snee
the locking blocks 255 are brought to closely contact or remoyed from a

|0v@ﬁ6ﬁﬁ§i8ﬂ%ﬁ%%@%@@ﬂ%ﬁn the space between the cage 14U and the base

frame 240, the vehicle coming in or out of the cage 140 is substantially not affected
by the space between the cage 140 and the base frame 240. However, when a
person comes in the cage 140, his or her foot may fall through the space between the
cage 140 and the base frame 240. Thus, the platform 260 is installed on the base
fraime 240 in a region where a vehicle or a person comés in or out, to cover the space

between the cage 140 and the base frame 240.

[0084] The platform 260 includes cylinders 261 installed on the base frame 240, and

{008

(¥4

a cover 263 having a side coupled to the cylinders 261 and another side coupled
through hinges 262 to the base frame 240,

] Accordingly, when a vehicle and a person come in or out of the cage 140, the
cylinders 261 operate to cause the cover 263 to cover the space between the cage
140 and the base frame 240. The cage 140 vertically moves after the cover 263 is

opened.

[0086] FIGS. 8A and 8B are a plan view and a side view illustrating anti-shake parts

270 of the transport lift 100.



the corner of the cage 140, the cage locking device 250 locks or unlocks

the cage 140. That is, when the locking blocks 255 closely contact the

lower protrusion 145 -18- of the cage 1_41(& the cage 140 is locked, and

when the locking blocks 255 are removed from the lower protrusion 145

of the cage 140, the cage 140 is unlocked. After the locking blocks 255

are removed from the lower protrusion 145 of the cage 140, the cage CHP
[0087]is allowed\fPRIGHES iRk @ﬁfﬁé§?‘?ﬁ%ﬁ6“?@’éﬁ€‘€p@%ﬁééﬁ\?§ the base

views illustrating a platform 260 of the transport liff 100 and_gn operatio

of tHETBI&tbrm B0 eRIes T BB SENmATY" &7 a&&qﬁ%&bﬁ%@@e{ﬁfe@ﬁ 0

cage 140 and the base frame 240, That js, the cage 14Q.is spaced a set
diwc%eﬁt?ﬂ%iwg%e'f#aﬁaé%&&l@%f&éh&ﬁ%@iﬁla‘%ﬁ%Fé@s%?&gfgﬁﬁake
than the space between the cage 140 an@)the base frame 240, th%% .
VeiEla SORTHEPI BB G TA0 1) SOBCERNAIN K5 SHEBIEN Bes

the space between the ,c%%j;e 140 an?gﬁge base %rame 240. However, when
a PRSBE EORTBYSH YRRICGEIARE Ais 3t 185106 may fall through the

space between the cage 140 and the bﬁ.}se frame 249 Thus, the }_glgtfé{r{c}9
[0088h60 i instAfRIBIHAEERES HATRDABFHIT TG indle AIORRIER6FA -2
person comes in or ou,}7to cover, the space heftween thcﬁ caﬁie 1€O.and. thr?Z’P
ba&@Riih& 340 MBE AY TH BIAHETRoBE T Ide S BPITHETS 567 THEHAREE =/
on therbgse frame %40’ and %CO\%H 263.having a sid%gougleg to th e A
cy fRer O3B IOR RET Gt RRYR e R SR TAG 1P Igh $iflye s’ 282 96" tha 1hBe'™
frame 240. [0085] Accqrdingly, W?ge a vehicle and a person come inor,
ouPBF e e it e YRGS 9b4 e R (et InE ok eirses o 276
CO\i/se irrfgcgiise%ab%%u%eem%g%;qggcbalggks 275 to press an end of the rotation bar 274
from the upper side when the rotation bar 274 rotates.
f0089] Accordingly, after the cage 140 arrives at the base frame 240, the anti-shake
parts 270 operate. That is, when the motors 271 rotate the rotation shafts 272, the
rotation rack gears 273 engaging with the rotation shafis 272 rotate a set angle, and
thus, the rotation bars 274 support the lower surface of the cage 140. That s, an end
of each of the rotation bars 274 is disposed on the lower surface of the cage 140, and
another end of each of the rotation bars 274 is disposed on a lower surface of the
fixing block 275.
[0090] Thus, even when a vehicle and a person come in and out of the cage 140,
vertical shaking of the region where the vehicle and the person come in and out is
prevented. The cage 140 vertically moves after the rotation bars 274 return to their

original positions, that is, to positions where the rotation bars 274 do not interfere

with the cage 140.



140 and the base frame 240. The cage 140 vertically moves after the
cover 263 is opened. [0086] FIGS. 8A and 8B are a plan view and a side
view illustrating anti-shake parts 270 of the transport lift 100. -19- [0087]
As described above, the space is dispég d between the cage 140 and the
base frame 240. Thus, when a vehicle comes in and out of the cage 140,
the cage 140 may vertically shake. Thus, according to the current
[0091Jembodimielit; fHe ARtRERARET FaHS s TRUHE BRS AR 05 SRe slssicfr AR leob Ay
in a region where a vehicle comes in_and out, to prevent vertical shaking
of BB RE 40 0UBE] he SPRHSkoiBaRESRS SR LR A o8
271, a rotation shaft 272 coupled to the motor 271, a rotation rack gear

27TPEBHINB AL herFotstibIE SREIE278Y- and a rotation bar 274 coupled to

the rotatiQFn rack gear 273 to rotate a set angle. A pair of fix{n blocks 217)? )
[0092]are install&beﬁﬁrtﬁ@lﬁggéi?ﬁé?ﬁ@%& BRwLd BSR barspve ?é%h%@atﬂ’eﬁa yfixa

between the fixing blocks 275 to press an end of the rotation bar % 4 from

the' UHpIEr EReE WREAEHE YOLREBHEA I TF Totates S 0BBETA -88%%%@%9, after

the cage 140 arrives at the base frame 240, the anti-shake parts 270

opSatEHAlY iEXGHER RE MctorRY 7 rotate the rotation shafts 272, the

_ Totation rack gears 273 engaging with the rotation shafts §72 rotate a gﬁ

[0093angle, andethu&4Ha Eé%tﬂgﬁgﬂ&rgaﬁa%%émﬁ%%ém}c Hitace e

cage 140. That is, an end of each of the rotation b IS 274.is disposed on od

the | SRETSERACE IThe! dag 640 *nBi PAR Gt BB Of SALROT e OHAdGH e

bars 274 is disposed on a lower surface of the fixin blocﬁ< 275..
to the motor 281, guide blocks 283 coupled respectively to the rotation shafts 282 to

move linearly, locking plates 285 coupled to the guide blocks 283 such that the
tocking plates 285 are rotatable through a constant angle, and fixing blocks 286
coupled to lower ends of the locking plates 285 to function as rotation center axes of
the locking plates 285.

[0094] Accordingly, referring to FIGS. 9B and 9C, when a vehicle comes into the
cage 140, the locking plates 285 closely contact a wheel of the vehicle, and thus, the
car locking device 280 locks the vehicle. That is, when the motor 281 operates, the
rotation shafts 282 connected to the motor 281 rotate in a set direction. Then, the
guide blocks 283 coupled to the rotation shafts 282 move in the straight line
direction. Then, the linear motions of the guide blocks 283 rotate support shafts 284
coupled to the guide blocks 283 a set angle by using the locking plates 285 as
rotation center axes. At this point, the locking plates 285 rotate by using the fixing
blocks 286 as rotation center axes, and the locking plates 285 closely contact a

wheel of a vehicle.



[0090] Thus, even when a vehicle and a person come in and out of the
cage 140, vertical shaking of the region where the vehicle and the person
come in and out is prevented. The cagg,140 vertically moves after the
rotation bars 274 return to their original positions, that is, to positions
where the rotation bars 274 do not interfere with the cage 140. -20-

__[0091] FIG. 9A is a perspective view illustrating.a car locking device 280 of ..
10095 Ttne transhUiH 10BN aRT RS SBAHE Y BEETTBNS of 13 dfauli
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the locking plates 285 closely contact a wheel of the vehicle, and thus, the
caf 1RIREAYiCE 280 locks the vehicle. That is, when the motor 281

[{)097]2&e El?rts st}g?]{%ﬁ;rﬁé%%ie?ﬁ gyalf&% 2&1% g?cril%%ﬁtcegt} § "etzhsezgll-oégcrzhz?n]é}q%eas.t G ii?x?ng block
2344 fixed to the bottom frame 231, a shock absorbing block 234b, and a pressing
block 234¢. The cage 140 and the counterweight 150 are placed on the pressing

fock 234c, and the pressing block 234¢ moves downward a set distance into the
shock absorbing block 234b.

{0098] The transport lift according to the embodiment includes thme four guide ropes
to economically and safely move the cage in the vertical direction.

[0099] In addition. according to the embodiment, the counterweight is used to safely
and rapidly move the cage in the vertical direction.

[00100] In addition, according to the embodiment, the tail rope as well as the hoist
rope and the head rope are used to prevent an uneven load from being applied to the
cage, regardless of the positions of the cage.

[00101] In addition, according to the embodiment, the cage locking device and the

anti-shake part are used to safely lock the cage when the cage is stopped and to

prevent vertical shaking of the cage when a vehicle comes in and out of the cage.



guide blocks 283 coupled to the rotation shafts 282 move in the straight
line direction. Then, the linear motions of the guide blocks 283 rotate
support shafts 284 coupled to the guide. blocks 283 a set angle by using
the locking plates 285 as rotation center axes. At this point, the locking
plates 285 rotate by using the fixing blocks 286 as rotation center axes,
and the locking plates 285 closely contact a wheel of a vehicle. -21 , |
[00102f0095] FilBgd @%paﬁwé@mt&eﬁ@?ﬁaﬂwawglmagﬁﬁgﬁh&%%m%ﬁi@ ptalled
hydraulic buffers 234 installed on the bottom frame 231 of the transport
lifOPODS RSO 6P RERTHAGS ETRCEORD R Ry BERTer 3% are
Installed on the bottom frame 231. That is, the hydraylic buffers 234 arﬁ )
[00103rayed i rESITHICBTRAEHBR M6 IR LR AT S T &oREM is tnstalied ip
corresponding to the counterweight 150. When the cage 140 and the
co%t@%%wgw%%d%@%emwﬁ He BORBIAFrarhe e £ tha person can
hydraulic buffers 234 absorb shock transmitted to the cage 140 and the
cotittaheiphinL Ry o867 8&Hing to FIG. | OB, the hydraulic buffers
234 each includes a fixing block 234a fixed to the bottom frame 231.,a .
[00104hock ab8drBiigBIBEk 3 ,%W&“J%%a&%%ﬂwalsﬂ% HEOTHE @B upPpecific
and the counterweight 150 are placed on the pressing block 234¢, an
thHRESER GBI S 50 S A 1 ST ERTREE e R 6B
absorbing block 234b. [0098] The transpor} Jift according tothe . . .
enfISEIHRIEYH TRRIS AELHBYSGH B‘ﬁiHBrPSB%Q% %ﬁﬁ&%ﬁ@%&wﬁ be
move the cage in the vertical direction. [0099] In addition, according to the
ers TR, B st ﬁf@«ﬁ@}@ﬁ itlsed %%%&ﬁ} Vatlous ¢Hnges i Torm aid

details may be made without departing from the spirit and scope of the present

disclosure as set forth in the following claims.



and rapidly move the cage in the vertical direction. [00100] In addition,
according to the embodiment, the tail rope as well as the hoist rope and

the head rope are used to prevent an ugeven load from being applied to

the cage, regardless of the positions of‘the cage. [00101] In addition,
according to the embodiment, the cage locking device and the anti-shake
part are used to safely lock the cage when the cage is stopped and to
préVBHtv&EaFS aking of the cage when a vehicle comes in and out of

the cage. -22- [00102] In addition, according to the embodiment, the car
locking device is installed on the cage to safely lock a vehicle when the

cage vertically moves. [00103] n addition, according to the embodiment,
since the platforth T HEEAHES PRREIEGion where the cage comes in and
out, a vehicle, a cargo, and a person can safely come in a ut of the
cage. [00ALD2 SW@)&@%W BiRBJHimet %é??)%@??ﬁ?‘éé‘i’é?ﬂ%%g?e' £ R ame.
although specific, terms are employed, they are used and are to be

I RBHE I THE GERHE S e E i R 8RE TSP phgash 8 he
limitation. Accordingly, it will be understoqt;)tgé) those of ordinary skill in

the A¥Pehabdansas Egeeivdsr i %{Eumﬁy be made without
departing from the spirit and scope of th{;e resent disclosure as set forth
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comprising: a hoist part including a top frame, a driving motor installed, on
the trc))p frﬁgrﬁ@mterwegght coupfied%o the eag rope o the%%lst part 1o move in an

opposite direction to a direction in which the cage moves; and

a tail rope coupled to a lower end of the cage and a lower end of the
counterweight such that the tail rope, the hoist rope, and the head rope apply an
identical weight to the cage.

Bj The transport lift as claimed in claim 1, wherein the hoist rope and
the head rope have an identical diameter, and are connected to each other on the
drum.

3. The fransport lift as claimed in claim 1, wherein a take-up sheave is
installed on the top frame at a front side of the drum, and a forward sheave is
installed at a front side of the take-up sheave, and a front top sheave is installed at a
front side of the forward sheave;

amiddle frame is installed at a lower side of the top frame, and a front

middle sheave is installed on the middle frame; and



a pair of drums installed on the driving motor, a hoist rope installed on

each of the drums, and a head rope installed on each of the drums; a

cage coupled to the hoist rope of the hoist part to vertically move; a
counterweight coupled to the head rope™of the hoist part to move in an
opposite direction to a direction in which the cage moves; and a tail rope
coupled to a lower end of the cage and a lower end of the counterweight
such thattRE AR QB el SRR S His dearEant FaRE sy shfave installed
identical weight to the cage. 2. The transport lift as_claimed in claim 1, )
wHEFEThPREHBISHRSE HHorasfe eeagh dpe REVA R ARG At S e
are connected to each other on the drum. 3. The transport lift as claimegl .

in B1RMAP SRBYEiAT ticiapidhiskle Reastamed e (i TreoHBiat tp the front
front side of the drum, and a forward_sheave is installed at a front side of
th&A8kENR sHhEaVR IS¥rd PORE (OB SHB%ve is installed at a front side of

the forward sheave; a middle frame is installed at a lower side of the top
frame, and a front middle sheave is installed on the middle frame; and

-24- a portion of the hoist rope is coupled to a front cage upper sheav
installed dn an upBeF HERSh GF ﬂ%&@é@s%ﬁ?da@mew%ﬁ&w Vérggeave
forward sheave, the front top sheave, and the front middle sheave, and

the MR TG B RN HIERS fﬁ%{)%ﬂtg%é}é%t%” heave is fixed to the top

frame. 4. The transport Jift as ¢laimed in claim 1, wherein a backward .
sheave @ middie ﬁgme 18 insta(fledtgt a lower srlnde oﬁhe top frame, ang a rear middie

sheave is installed on the middie frame; and

a portion of the hoist rope is coupled to a rear cage upper sheave instailed on
an upper poriion of the cage through the backward sheave and the rear top sheave,
and subsequently, is coupled to the rear middie sheave, and then, is fixed to the top

frame.

5. The transport lift as claimed in claim 1, wherein a take-up sheave is
installed on the top frame at a front side of the drum, and a {op center sheave is
instailed at a front side of the take-up sheave, and a top lower center sheave is
installed at a rear side of the top center sheave;

a middle frame is installed at a lower side of the top frame, and a middie

center sheave and a middie side sheave are installed on the middle frame; and



and a rear top sheave are installed on the top frame; a middle frame is
installed at a lower side of the top frame, and a rear middle sheave is
installed on the middle frame; and a porérion of the hoist rope is coupled to

a rear cage upper sheave installed on" A upper portion of the cage

through the backward sheave and the rear top sheave, and subsequently,

is coupled to the rear middle sheave, and then, is fixed to the top frame.

5. The traRASBEREIARES ERAHREHFPARrRke-Whehein Bk RS LHERE e a top
installed on the top frame at a front side of the drum, and a top center
shBapescaHtatiedbataPOReSIERTEY s dike?lp SHRsaTeRIRa 5 topRbHdP the
center sheave is installed at a rear side of the top center sheave; a

miBafls 7 i shesti aacains mideiesitle SRR HIRURIRH 19 At uppet
center sheave and a middle side sheave are installed on the middle

frafAg Srigtobedig ABAERSPRORIBBGHILY 18RI TARED SHEDGE; tRETSP 1O the
center sheave, a top front sheave, and the top lower center sheave, and
su%bﬁé@ﬁtly, is coupled to the middle center sheave and the middle side
sheave, and is coupled to a weight upper sheave installed on an upper
portion of the counterweight, and then, is fixed to the top frame. 6. The
transport lift as claimed in claim 1, wherein a cage Jower sheave is

installed & a lowBF FBRTBATbI thasAYE S BT ramBSE IRG&REE iGw'g sheave
lower side of the cage, a bottom center sheave and a bottom side sheave

araSiHatEtisd B tHevEasHiion of the cage,

a bottom frame is installed on a lower side of the cage,

a bottom center sheave and a bottom side sheave are installed on the bottom
frame,

an end of the tail rope is fixed to the bottom frame, and

the other end of the tail rope is coupled to the cage lower sheave, the bottom
centér sheave, and the bottom side sheave, and subsequently, 1s coupEd 10 a weight
lower sheave installed on a lower portion of the counterweight, and then, is fixed to

the bottom frame.

7. The transport lift as claimed in claim 1, wherein a middle frame 15
installed at an upper side of the cage, and a bottom frame is installed at a lower side
of the cage, and a cage guide rope is installed between the middle frame and the
bottom frame, and a guide roller coupled with the cage guide rope 1s instalied at a

side of the cage.



frame, an end of the tail rope is fixed to the bottom frame, and the other
end of the tail rope is coupled to the cage lower sheave, the bottom

center sheave, and the bottom side sh_egé/g, and subsequently, is coupled
to a weight lower sheave installed on a‘lower portion of the

counterweight, and then, is fixed to the bottom frame. 7. The transport lift
as claimed in claim 1, wherein a middle frame is installed at an.upper side,
of the cade, and' AbBHSRAH e sCHARAft: Ablydt EER" W%Bf% gme s
and a cage guide rope is installed between the mjddle frame and the ,
bR BARETH IS SR T T S uBIEC DRH R IR 1§ (RaE: géﬁé lower side
installed at a side of the cage. -26- 8. The transport lift as c,Igi ed in claim

1, YiHBreines: b i RS HIRLRRTR IS ehBEMSER BF IReedydamidy’ e
bottom frame is installed at a lower. side , of the cage, and. a weight guide
oS B SRR BB HEHE SRR Lo e R nsialled
guide part configured to guide the weight guide rope is installed at a side

of thé SdaMeRFEMIS ¥ transport lift as claimed in claim 1, wherein at
least one base frame through which the cage passes is installed on a

ground or a basement, and. a bottom frame on which the cage is placed

is installed on a bottom of the, basement, and, cage locking devices
configured:-to fix the CAPM: LA ifg%ﬁ&qé‘%l%a‘iﬁsia }f%%‘tﬁié F55gne base

frame and the bottom frame. .
frame through which the cage passes is installed on a ground or a basement, and

a bottom frame on which the cage is placed is installed on a bottom of the
basement, and
cage locking devices configured to fixt the cage in four directions are

installed on the base frame and the bottom frame.

10.  The transport lift as claime& in claim 9, wherein the cagemlocking
device comprises:

a cviinder including a rod and a body;

a guide plate coupled to the body;

a slide bar coupled to the rod to horizontally slide along the guide plate; and

a locking block installed on the slide bar to lock or unlock the cage.

11, The transport lift as claimed in claim 1, wherein at least one base
frame through which the cage passes is installed on a ground or a basement, and
a platform configured to cover a space between the cage and the base frame

is installed in a region of the base frame through which a vehicle comes in and out.



10. The transport lift as claimed in claim 9, wherein the cage locking
device comprises: a cylinder including a rod and a body; a guide plate
coupled to the body; a slide bar couple the rod to horizontally slide
along the guide plate; and a locking block installed on the slide bar to lock
or unlock the cage. 11. The transport lift as claimed in claim 1, wherein at
least one base frame through which the cage passes is installed on a
ground or a basement, and a platform configured to cover a space
between the cage and the base frame is installed jn a region of the base
frame thrbiigh HransRerEld cEniEa e iRy doEn-5 7 ‘ilﬁe.r‘?ﬁetg OFtift

as claimed in claim 11, wherein the platform comprises: a cylinder
inSIAMEELHH the base frame; and a cover having a side coupled to the

cylinder and another side hinged to the base frame, wherein the cover
covers the SpaKshaarelsr thelkabesaidiie Bibe frame when a vehicle
comes in and out of the cage. 13. The transport lift as claimed in claim %
wherein &t $68t BhéaE8 G SMB I SO S wﬂieﬁ%@éé&@{gafs%‘ § funged to the
installed on a ground or a basement, and an anti-shake part is installed in

a réjipF8hfne base frame through which a vehicle comes in and out, to

prevent vertical shaking of the cage when the vehicle comeg ig a}gld out.
wherein the cover covers the space between the cage and the base frame

when a vehicle comes in and out of the cage.

13. The transport lift as claimed in claim 1, wherein at least one base
frame through which the cage passes is installed on a ground or a basement, and

an anti-shake part is installed in a region of the base frame through which a
vehicle comes in and out, to prevent vertical shaking of the cage when the vehicle

comes in and out.

14. The transport 1ift as claimed in claim 13, wherein the anti-shake part
comprises:
a motor;

a rotation shaft coupled to the motor;

a rotation rack gear coupled to the rotation shaft; and

a rotation bar coupled to the rotation rack gear to rotate a set angle,
wherein the rotation bar is coupled to the cage when a vehicle comes i and

out of the cage.



14. The transport lift as claimed in claim 13, wherein the anti-shake part
comprises: a motor; a rotation shaft coupled to the motor; a rotation rack
gear coupled to the rotation shaft; and a fotation bar coupled to the
rotation rack gear to rotate a set angle, “Wherein the rotation bar is
coupled to the cage when a vehicle comes in and out of the cage. -28-

15. The transport lift as claimed in claim 14, wherein a pair of fixing )
blocks ar&instailéd BAROHASEN slAEnSthin £ 8B J6r B rNrisRaifef Sfing
the fixing block to support, from an upper side, an end of the rotation bar
wierlseraiatoHshetdatbeseBampetiansport lift as claimed in claim 1,
wherein a car locking device is installed on the cage to lock a wheel of a
vehicle. F7SUpRETrafsaRSHtied LR IRCRIRARIS, PRSFEirT(HE Rappper side,
locking device comprises: a motor; a pair of rotation shafts coupled to the

MGERE PRI GRIE B KReBIIR IR RATIRIRIES the rotation shafts to

move linearly; a support shaft rotatably coupled to the guide block; a
locking plate rotatably coupled to the support shaft; and a fixing block

disposed at a lower end of the locking plate such that the ) )
16.  The transport lift as claimed in claim 1, wherein a car locking device

is installed on the cage to lock a wheel of a vehicle.

17. The transport lift as claimed in claim 16, wherein the car locking
device comprises:

a motor;

a pair of rotation shafts coupled to the motor to rotate;

guide biocks coupled respectively to the rotation shafts to move linearly;

a suppo;t shaft rotatably coupled to the guide block;

a locking plate rotatably coupled to the support shaft; and

a fixing block disposed at a lower end of the locking plate such that the
locking plate is rotatably coupled to the fixing block,

wherein the locking piate locks or unlocks a wheel of a vehicle when the

vehicle comes mto the cage.

18. The transport lift as claimed in claim 1, wherein a fixing part is
installed on the top frame to fix an end of the hotst rope,
wherein the fixing part includes:

a cylinder lower frame installed on the top frame;



locking plate is rotatably coupled to the fixing block, wherein the locking
plate locks or unlocks a wheel of a vehicle when the vehicle comes into

the cage. 18. The transport lift as claimed in claim I, wherein a fixing part

is installed on the top frame to fix an erid of the hoist rope, wherein the
fixing part includes: a cylinder lower frame installed on the top frame; -29-

a pair of length-variable cylinders installed at an upper side of the cylinder
lower framBAiaRt ataingdiahlspaindane THSpAIRS Rt AHRRSh &ICSiARtE thatnder
cylinders, wherein the end of the hoist rope is fixed to the cylinder upper
fralffieer f@%é‘t@ansport lift as claimed in claim 1, wherein load cells are

installed on an end of the hoist rope and an end of the head rope,
respectivé |§,}{h_nde}* upper frame installed at an upper side of the cylinders,

wherein the end of the hoist rope is fixed to the cylinder upper frame.

19. The transport lift as claimed in claim 1, wherein load cells are

instalied on an end of the hoist rope and an end of the head rope, respectively.



