VERTICAL SUPPORT STRUCTURE AND LIFTING DEVICE HAVING THE SAME  The invention
relates to a iiiting device, more particularly to a vertical support structure for use in an elevator or a.
mechanical parking equipment and. a lifting device halling the vertical support structure,  Generally,
an elevator or a mechanical parking equipment utilizes a drive member to pull steel ropes or chains so
as to move the same. However, use of the 10 steel. ropes or chains is risky due to possible breakage
thereof, so that there is a serious concern for safety during use of the elevator or the mechanical
parking equipment. THERTGTERAL: mEHF&YBE of THRISTESET ifERtidT 5 T8t PBViEieh vertical
support structure and a Il::: Ling device thahm,s]: g vegicalsypport structure and that is safe to use.
Accordingtoone aspect of this invention, a vertical support structure comprises a half tube and a
mounting 20 membet.hihe halfdubel bas arcibaercssurface defibinftai regeiviag space angdrfermed with
a series of axially spaced-apart_helical groove halves. The mou.nting member is connected to an outer

surface of thehaff bkl © UAGcotding ndther A5pett bf g Rverition -4 Jfftng” evicd cBMprises a
plurality of vertical-suppOkt sySHHESS. 8-plurality of rotatiomuni Thisality, of slideiousings it car, Ler,

a drive a lifting device having the vertical support structure.
Generally, an elevator or a mechanical parking
equipment utilizes a drive member to pull steel ropes
or chains so as to move the same. However, use of the
10 steel ropes or chains is risky due to possible breakage
thereof, so that there is a serious concern for safety
during use of the elevator or the mechanical parking
equipment.

Therefore, a main object of the present invention
15 is to provide a vertical support structure and a lifting
device that has the vertical support structure and that

is safe to use.
According to one aspect of this invention, a vertical
support structure comprises a half tube and a mounting
20 member. The half tube has an inner surface defining a
receiving space and formed with a series of axially
spaced-apart helical groove halves. The mounting
member is connected to an outer surface of the half tube.
According to another aspect of this invention, a
25 lifting device comprises a plurality of vertical
support structures, a plurality of rotation units, a

plurality of slide housings, a lift carrier, a drive



0 motor and a plurality of transmission units Each of the vertical support structures includes a half tube
having an inner surface defining a receiving space and formed with a thread unit, and a mounting
member S connected to an outer surface of the half tdbe. The thread unit includes a series of axially
spaced-apart helical groove halves. Each of the rotation units is disposed in the receiving space and is
movable along e length of the half tube. Each rotation unit is 10 rotatably and threadedly engaged to
the thread unit of tho half tube of a respective vertical support structure. The slide housings
respectively receivethe retatiortumits drlldre Yespectively §slidgable relativets théshalhtubés of the
vertical support structures to.move upward 15 and downward. The lift carrier has a carrier frame
structure dispose%#i)eetv‘\?gé:r? tlhcea\\/iert?c%?gl?prgtort? Eﬁ&&&r%ge?hel gacrﬁr‘lgr8 frame s%rﬁgtgreﬁrl?%l%des a
pluraiit.y of conneciing efdeporiions eosnacted-to ard riding @nthesslide housings.aespectively. The
drive 20 motor Is connected to the carrier frame structure. Each of the transm'i salon units is
connected betwetf A& Brive hidtor and-& F&pctive bhe oftRé rotatidiPUmits: WheM8I& Grive motor is

operated, he trapsynission Upits (espEctiyely drive thegrotatiop knifs, o rptate-and, move [ upward

and downward along the helical groove halves in the half tubes of the vertical support structures sl
multaneeasly. thheeefficiendy ofi the Jprelsent inventior sesides inithatleachoverticat spppdrt struc re

is provided with t%e our;{:n% member th?} is connected to the outer surface of the h%lf tupe so that
fixing and assem E/fé?ﬁ" edfornd ?\/aﬂ% #5855 or'd glh]rfaoc of %y?i&’&?gﬁjg& cHi'pbe’fatifitated,

thereby enhancingx dhe stahilityhofieach vericaksupporssiructug fruitser, eash vertigalsygport
structure is provided with the half tube to facilitate interconnection of the vertical 10 support. structures

and to increase &-movihg pathhof @ach-fotatidn bh uhitifiereBy ahiearngithe Purpddeé lof éshancing
the strucfyyral strength, CopRection.c.oRYeNieNss, and sate use ot the,litting, device nit o
the half tube of a respective vertical support structure.
The slide housings respectively receive the rotation
units and are respectively slidable relative to the half
tubes of the vertical support structures to move upward
15 and downward. The 1lift carrier has a carrier frame
structure disposed between the vertical support
structures. The carrier frame structure includes a
plurality of connecting end portions connected to and
riding on the slide housings, respectively. The drive
20 motor is connected to the carrier frame structure. Each
of the transmissionunits is connected between the drive
motor and a respective one of the rotation units. When
the drive motor is operated, the transmission units
respectively drive the rotationunits to rotate and move
25 upward and downward along the helical groove halves in
the half tubes of the vertical support structures

simultaneously.



Other features and advantages of the present 15 invention will become apparent in the following
detailed description of The preferred embodiments with reference to the accompanyinc drawings, of
which:  Figure 1 is an exploded perspective VLW of & vertical support structure and a. rotat ion unit
of a lifting device according to a preferred embodiment of the present invention; Figure assembled
Figure 25assembled Figure pref.erred 2 is a perspective view of Figin an state;

The efficiency of the present invention resides in
that each vertical support structure is provided with
the mounting member that is connected to the outer
surface of the half tube so that fixing and assembly

5 thereof on a wall surface or a surface of any fixed
object can be facilitated, thereby enhancing the
stability of each vertical support structure. Further,
each vertical support structure is provided with the
half tube to facilitate interconnection of the vertical

10 support structures and to increase a moving path of each
rotation wunit, thereby achieving the purpose of
enhancing the structural strength, connection
convenience, and safe use of the lifting device.

Other features and advantages o¢f the present

15 invention will become apparent in the following
detailed description of the preferred embodiments with
reference to the accompanying drawings, of which:

Figure 1 is an exploded perspective view of a
vertical support structure and a rotation unit of a

20 lifting device according to a preferred embodiment of
the present invention;

Figure 2 is a perspective view of Figure 1 in an
assembled state;

Figure 3 is a sectional view of Figure 1 in an

25 assembled state;
Figure 4 is a fragmentary perspective view of the

preferred embodiment, illustrating how components of



3 is a sectional view of Fi LireLn. an state; 4 is a fragmentary perspective view of he embodiment,
illustrating how components of the lifting device are interconnected;  Figure 5 is a fragmentary
enlarged perspective view of Figure 4; figure 6 is a scHematic front view of Figure 5; Figure 7 is a
schematic top view of Figure 5;  Figure 8 is a perspective view of a lifting device according to
another preferred embodiment of this invention; Figure 9 is a fragmentary schematic side view

of 10Figure 8; and Figure 10 is a srhematic top view of Figure 8,
the lifting device are intexrconnected;

Figure 5 is a fragmentary enlarged perspective view
of Figure 4;

Figure 6 is a schematic front view of Figure 5;

5 Figure 7 is a schematic top view of Figure 5;

Figure 8 is a perspective view of a lifting device
according to another preferred embodiment of this
invention;

Figure 9 is a fragmentary schematic side view of

10 Figure 8; and

Figure 10 is a schematic top view of Figure 8.

Before the present invention is described in greater
detail with reference to the accompanying preferred
embodiments, i1t should be noted herein that 1like

15 elements are denoted by the same reference numerals
throughout the disclosure.

Referring to Figures 1 to 7, a lifting device 500
according to a preferred embodiment of the present
invention comprises two vertical support structures 10,

20 two rotation units 21, two slide housings 25, a 1lift
carrier 30, a drive motor 40 and two transmission units
50.

Each of the vertical support structures 10 includes

an elongated half tube 11 and an elongated mounting
25 member 13. The half tube 11 has an inner surface defining
a receiving space 15 and formed with a thread unit. The

thread unit includes a series of axially spaced-apart



Before the present invention is described in greater detail with reference to the accompanying
preferred embodiments, it should be noted herein that like 15elements are denoted by the same
reference numerals throughout the disclosure.  Reférring to Figures 1 to 7, a lifting device 500
a.ccording to a preferred embodiment of the present invention comprises two vertical support
structures 10, 20 two rotation. units 21, two slide housings 25, a lift carrier 30, a drive motor 40 and
two transmission units 50.  Each of the vertical support. structures 10 includes an elongated half
tube 11 and an elohiyatedlmoanthgymenibet 18 Thelizalf tubaruhasaninger sorfdce ¢leen.l. ITtg a

receiving space 15 and formed with a thread. unit The thread unit includes a series of axiall
spaced-apart heﬁ%éieglr&)lv%%a?\?easclez cit;?mivilfln c%%fv%thgt%g?eéx/%gga&%rl .ar%eﬁwvéttube 11

further has two t.ube daiges 44 shat proj-actatdwarety and wadially,frendtwae sadiallyyoppestte ends
thereof, that extend along 5 the length thereof, and that serve as a pair of slide rails. The mounting
member 13 is cohhécted 4 an blitst Ruface 6f e halfthse ¢ P fand-hasta T2 ape datessSection.

The shaag of thamouning pembee 13 ey hesyeriad according tathe fegyirgments. 1gach of the

rotation units 21 is disposed in the receiving space 15 of the half tube 11 of a respective vertical
support structurertd, and i$ movablenalangs threetehgth dfihe hatitube &t Scadtvratatiom trit 21
includes a rotating block 211, a rotating shaft 22 15 extending through the rotating block 211 so that

the rotating block 211 R¥fe&/ed itnghotith fot&ing shaff25! tid 3haft bearad™>s fotiited on the
roLating shaft 22.and-lpeated on dopsand-Rotiom sides afdhe rotatingdlegk211; and a-@riven sprocket

24 mounted
varied according to the requirements.

10 Each of the rotation units 21 is disposed in the
receiving space 15 of the half tube 11 of a respective
vertical support structure 10, and is movable along the
length of the half tube 11. Each rotation unit 21
includes a rotating block 211, a rotating shaft 22

15 extending through the rotating block 211 so that the
rotating block 211 is sleeved fittingly on the rotating
shaft 22, two shaft bearings 23 mounted on the rotating
shaft 22 and located on top and bottom sides of the
rotating block 211, and a driven sprocket 24 mounted

20 on the rotating shaft 22 in proximity to a top one of
the shaft bearings 23. The driven sprocket 24 is fixed
to the rotating shaft 22 by using a screw (S1). The
rotating block 211 has an outer surface formed with a
helical groove 212. A plurality of bearing balls 29 are

25 received in the helical groove 212, and serve as a
helical thread that is engaged threadedly to the helical

groove halves 12 in the half tube 11.



20 on the rotating shaft 22 in proximity to a top one of the shaft bearings 23. The driven sprocket 24 is
fixed to the rotating shaft 22 by using a screw (Si). The rotatino block 211 has an outer surface formed
with a helical groove 212. A plurality of hearine bails 20 are received in the helical. groove 212, and
serve as a helical thread that is engaged threadedlyto the helical groove halves 12 in the half tube 11.
Each of the slide housings 25 receives therein a reoctwva one of the rotation units 21, andls siidable
relati:ve to the half tube 11 of f.-herespectve vertical support structure 10 so as to move upward and
downward. 5 Particulagyreach slidechousirnde251vassa syisstaitiafyecgintdeal hogsing body 250. The
housing body 250 has a ggr.tion receiv@ ‘Li',r}]lteh% recc%vin s%ace 15 zind .in IudesP. a%%?t%ntially

cylindrical accommodation %E)faec(e) 552%0r atGommao ajtingt Iélrgt?:lt%g’bl"f‘){:1 211, wo ousing

flanges 26 projecting outwasdiy-and eadially-fronsiwa nadially pppesite-endsiof she hipusing body 250
and slidable along the tube flanges or slide rails 14, and two slide bars 27 respectively connected to
the housing flanges2Bbytusihg aphitafty df fastehers A 5P8Vahd Rispéctively' Have arstidél groove 271.

The slide grooves 771 %ﬁ‘d?asﬁgdﬁi; bats, 2/ are H@aﬁy@sﬁgeﬁ 4a.hg r&%ﬁ@“%ﬂi@%ﬁi& 4. Each

of the shatft bearings 23 Is disposed between the rotating shaft. ' and an inner surtface of the housing
body 250. When thel 20datating. btock 2114 ds vectived it thelaecommiadation space 2520 twwo opposite
ends of the rotating shaft 22 extend out of the housing. body 250, and the driven sprocket. 24 is

disposed externafly 8fthé holsidg 56ty 250, 28with Fefeférice td i GureBE 57, the lifttaftier 30 has
a carrier frame structure 304 dispased betweenithe yertical support-stiuctyres k0, Jhecagier frame

space 252 for accommodating the rotating block 211, two
10 housing flanges 26 projecting outwardly and radially
from two radially opposite ends of the housing body 250
and slidable along the tube flanges or slide rails 14,
and two slide bars 27 respectively connected to the
housing flanges 26 by using a plurality of fasteners
15 28 and respectively have a slide groove 271. The slide
grooves 271 of the slide bars 27 are slidably engaged
to the respective slide rails 14. Each of the shaft
bearings 23 is disposed between the rotating shaft 22
and an inner surface of the housing body 250. When the
20 rotating block 211 is received in the accommodation
space 252, two opposite ends of the rotating shaft 22
extend out of the housing body 250, and the driven
sprocket 24 is disposed externally of the housing body
250.
25 With reference to Figures 4 to 7, the 1lift carrier
30 has a carrier frame structure 301 disposed between

the vertical support structures 10. The carrier frame



structure 301 includes a plura IL ity of connect: mg end por 31 connected to and riding on the slide
housings 25 of the vertical support structures 10. The drive motor 40 is connected to the carrier frame
5s,,rucfure 301, and has a motor shaft 41.  Each of the transmission units 50 is connected between
the drive motor 40 and a respective rotation unit 2.1. Particularly, each transmission. unit 50 includes a
drive sprocket 51 and a drive chain 52. The 10 drive sprocket 51 is fixed, to the motor shaft 41 by
using a. screw (.92). The drive chain 52 is trained between the drive sprocket 51 and the driven
sprocket 24 of the tespettiveerotatibniunitl21d §hen. theudriveirmator 40 iopetatednthedrahsmission
units 50 res.pectivel)_(r t15 drive ?f rotation uncl%s onlf %:1) rotatedanJ(_;I mave upwgrd ,&Pntd downward along

the helical groovg Raves 13 inthe nalftibes e rgsnpectlv% verrlt%alosuppo Sstric &r%g 10

simultaneously. Refegring;to Bigures 8itad Oyanatheyuretetred 020 embedimentofsthe (iffing device
500’ of the present invention is shown to he similar to the. lifting device 500, However, in this
embodiment, the liftingtRice - 5G0MAAGdeS fodrvet-P-a R} StFPOIE Stiuefired 16 1Gr Fétafich units 71

e Figure 1), four gljtc&eu}%o&i‘@(gs?)ma; lift carrier 30,2 ﬁ%“@o@?%é%@%@ur transmission units 50.

The lift carrier 30 has a carrier frame structure 301 that consists of upper and lower sLructurai frames
302, 302" . Each of theaipperand tdwer structunaliframes: 3022 302 intludesstwo intersectig diagonal.

frame members 304, 304' having the connecting. end. portions 31. The connecting end portion. 31 of
each diagonal fratfe HEFTber 3045t tHESugth Srudtrd R F08 Sormetted o4 fob S of the

respective slide hgusing. 25, The-gonnecting.eng portige 31 of each diagonalframe member 304 of
the lower structural frame 302' is connected to a bottom side of the respective
includes a drive sprocket 51 and a drive chain 52. The
10 drive sprocket 51 is fixed to the motor shaft 41 by using
a screw (S2). The drive chain 52 is trained between the
drive sprocket 51 and the driven sprocket 24 of the
respective rotation unit 21. When the drive motor 40
is operated, the transmission units 50 respectively
15 drive the rotation units 21 to rotate and move upward
and downward along the helical groove halves 12 in the
half tubes 11 of the respective vertical support
structures 10 simultaneously.
Referring to Figures 8 to 10, another preferred
20 embodiment of the lifting device 500’ of the present
invention is shown to be similar to the 1lifting device
500. However, in this embodiment, the lifting device
500’ includes four vertical support structures 10, four
rotation units 21 (see Figure 1), four slide housings
25 25, a 1lift carrier 30, a drive motor 40, and four
transmission units 50. The 1ift carrier 30 has a carrier

frame structure 301 that consists of upper and lower



10 slide housing 25. such, the upper and lower structural frames 302, 302' can move upward and
downward along with the slide hous:Lnes 25 of the vertical support structures 10. The drive chain 52 of
each transmission unit 50 is trained between the driveSsprocket 51 of one 15 of the transmission units
50 and the driven sprocket 24 of the respective rotation unit 21. Similarly, when the drive motor 40 is
operated, the transmission units 50 respectively drive the rotation units 21. to rotate and move upward
and downward aloha the helical groove 20halves 12 in the half tubes 11 of the respective vertical

support structure§ 10&fHltEmedusine S|P this ineationEtherhalf tibe 110t eachnriealsupport

structure 10 can be firnly seaureflon,a wal syrfags o5 a syrfaee,af.any, fxed gbied! through the 25
mounting member 13. urltlher, according to usage requirements,?he hUmber of the vert ica 1 support
structures 10 candiesincreased Whenitbriskive mator, 40pperated soastodotata the-motogf shaft 41,

the rotation of the motor shaft 41 is transmitted to the drive sprockets 51, anci the rotation of each

drive sprocket 3158 franefitted tRrcugh thestiRREHaM 52'® e UR/eh shritket 2270 RE fespective

rotation ugit 21. Ganseguently; ratatian gf the.deven spregket, 24.of eachrotation ynita 1 i ransmitted
through the rotating; shaft 22 to the rotating block 211, thereby driving each rotation unit 21 to rotate

and move upward 49 and downevard:dlong thethelicaligteovs halves 1einethé hak tubel e of th”, :
respective ve:rt. ical support. structyre 10. The lifting device 500 maybe an elevator _for Io%ng people
a cargo lift, or a r%wlgéﬁa%[?c%l pzzgrking%g(ﬁeuipcrﬁjélnrf fojiﬂ‘rslgm,eenacgh egrﬁlgél%ﬁpéojrt s?rEctﬁrae is

ovided with the mpungag arembenlt3thatis eonnectedrte the pytes sustacg of theshalt wbedl 1 thereof

so that
302’ is connected to a bottom side of the respective

10 slide housing 25. As such, the upper and lower
structural frames 302, 302’ can move upward and downward
along with the slide housings 25 of the vertical support
structures 10. The drive chain 52 of each transmission
unit 50 is trained between the drive sprocket 51 of one

15 of the transmission units 50 and the driven sprocket
24 of the respective rotation unit 21. Similarly, when
the drive motor 40 is operated, the transmission units
50 respectively drive the rotation units 21 to rotate
and move upward and downward along the helical groove

20 halves 12 in the half tubes 11 of the respective vertical
support structures 10 simultaneously.

In this invention, the half tube 11 of each vertical
support structure 10 can be firmly secured on a wall
surface or a surface of any fixed object through the

25 mounting member 13. Further, according to wusage
requirements, the number of the vertical support

structures 10 can be increased. When the drive motor



ixing and assembly thereof on a wall surface or a surface of any fixed object can be facilitated, thereby
20 enhancing the stability of each vertical_ support structure 10. Further, each vertical support
structure 10 is provided with the half tube 11 to facilitate interconrclion of the vertical support structures
10 and to increase a moving path or each. rotation unit 21, 25 thereby achieving the purpose of
enhancing the structural strength, connection convenience, and safe use of the Hifirl9 device 500,
500" 10 Claims: A vertical support structure characterized by:  a half. tune having an inner surface
defining a. receiving Spacecaiceforred withsa Seriesdfedxallyspacetapastiwficaligroovd halves; and
amounting member connected t %rhouter %urfac(;:-j}g)gl ?%id Hlf fléb ._2.The Jyrc%rtigalts.up;g%ret3 structure

. . ro i1qQn o e, .Im r S ransmi .
as claimed in Claim 6E ccharac erized m?hacf said mounting member has a s%apec?cross section.

3.A lifting device gharae,e $fselddykets 51, and the rotation of each drive
sprocket 51 is transmitted through the drive chain 52

5 to the driven sprocket 24 of the respective rotation
unit 21. Consequently, rotation of the driven sprocket
24 of each rotation unit 21 is transmitted through the
rotating shaft 22 to the rotating block 211, thereby
driving each rotation unit 21 to rotate and move upward

10 and downward along the helical groove halves 12 in the
half tube 11 of the respective vertical support
structure 10. The 1lifting device 500 may be an elevator
for loading people, a cargo 1lift, or a mechanical
parking equipment.

15 In sum, each vertical support structure 10 1is
provided with the mounting member 13 that is connected
to the outer surface of the half tube 11 thereof so that
fixing and assembly thereof on a wall surface or a
surface of any fixed object can be facilitated, thereby

20 enhancing the stability of each vertical support
structure 10. Further, each vertical support structure
10 is provided with the half tube 11 to facilitate
interconnection of the vertical support structures 10
and to increase a moving path of each rotation unit 21,

25 thereby achieving the purpose of enhancing the
structural strength, connection convenience, and safe

use of the lifting device 500, 500'.



a plurality of vertical support structures, each 15 of which includes a half tube having an inner surface
defining a receiving space and formed with a thread unit, and a mounting member connected to an
outer surface of said half tube, said thread unit including a series ' axially spaced-apart helical groove
20halves;  a plurality of rotation units, each of which is disposed in said receiving space and is
movable along the length of said half tube, each of said rotation units being rotatablv and threadedly
engaged to said thread. unit of said half tube of a respective one of said vertical supportstructures; a
ulura.litslide housidgsirespecti rare ving said rotation units and respectively slidable relative to said
half tubes of saidlvergcal Slé[%port sltructures totmoyée upv%/ard andhdownwtard' . _alift carrier having a
carrier frame structure d}fs:%osel(f Betweeh 3aid ve?t|c%?§up%%?t s(fru%t]ﬂ?ecs, Said’cier frame structure
includinci a pintail' of connectingiendtpastionsconngeted torand riding-en said slide heusings,
respectively; a drive motor connected to said carnie.r frame 10structure; and a plat a
...a.nsmis:f.;i.on units @aeR BEWHICHAS e6nAdcte8 DERFSEY $4i8 diVERORP ahll & Fésdektive one of

said rotatign units; Ch@%&%ggg&@@t’ﬂ\@ffégid @%‘d@%‘%éﬂzes; and

a mounting member connected to an outer surface

of said half tube.

2. The vertical support structure as claimed in Claim
10 1, characterized in that said mounting member has a

T-shaped cross section.

3.A lifting device characterized by:
a plurality of vertical support structures, each
15 of which includes a half tube having an inner surface
defining a receiving space and formed with a thread
unit, and a mounting member connected to an outer
surface of said half tube, said thread unit including
a series of axially spaced-apart helical groove
20 halves;

a plurality of rotation units, each of which is
disposed in said receiving space and is movable along
the length of said half tube, each of said rotation
units being rotatably and threadedly engaged to said

25 thread unit of said half tube of a respective one of
said vertical support structures;

a plurality of slide housings respectively



15 operated, said transmission units respectively drive said rotation units to rotate and move upward
and downward along said helical groove halves in said half tubes of. said vertical support structures
simultaneously, 20 4. The iift.inci device as claimed ih €laim char. cterized in that each of said rotation
units includes a rotating block having an. outer surface formed with a helical groove, a plurality of
bearing 25 balls received in said helical groove and engaged to said thread unit, a rotating shaft
extending through said rotating block, and a driven sprocket mounted. on said rotating shaft, said
drive motor having & awstérvshadt, eaeh Ysaidtianshvission Bhitsincluding asiFive sprocketynounted

on said motor shaft, anda drive chiain iraiped between gaid drive, sprocket of,one of sald ransmission
units and said driven Sprocket of thé respective said rotation unit.’5. The lifting device as claimed in

Claim 4, characterized ppthat. saidrhaiftube furk.henbas twie 10 tubesflanges projectiag outwardly and
radially from two radially opposite ends of said half tube and extending along the length of said half
tube, each of said slide hdusird<-béing SthibstaR Al tylifdical and halirg ko Hotising iaRges that IS

project oupwardly angradially fomtw radially, opposite ends of a, carrespondipg ope of said slide

housings and that are slidable along said tube tlanges. 206. TheLing device as claimed in Claim
characterized in thateaich afsaidistidethoasiags further has twao alid @ibays zespectiyélytconnected to

said housing flanges and slidably engaged to said tube flanges, 25
g g of conneg"g g é port%ons é%nnected to and riding

ting en
on said slide housings, respectively;
a drive motor connected to said carrier frame
10 structure; and
a plurality of transmission units, each of which
is connected between said drive motor and a
respective one of said rotation units;
characterized in that, when said drive motor is
15 operated, said transmission units respectively
drive said rotation units to rotate and move upward
and downward along said helical groove halves in said
half tubes of said vertical support structures
simultaneously.
20
4, The 1lifting device as claimed 1in Claim 3,
characterized in that each of said rotation units
includes a rotating block having an outer surface
formed with a helical groove, a plurality of bearing
25 balls received in said helical groove and engaged to
said thread unit, a rotating shaft extending through

said rotating block, and a driven sprocket mounted



7,The lifting device as claimed in Claim 6, characterized in that each of said slide housings includes a
substantially cylindrical. accommodation 1 3 apdee for n dadtqd-Vedaiii.nd said ui...atint ind block. ".
portion Of e...act. of said :tit)g s being received 12 eingdf,,.aa...t .stoe respect: :uva one o
sale: .\rert its; | suport: struct Lxf Os, each of said e-b.t..1:1c3.t units further lisdaddang...a .4in a
:beddingdisoosed hot waenl. said tetatila4 shaft ded: an .-.11111er surface of a respective Ode;lee:
deds...ings said rot a.tid.c.l. shaft having two .opposite ends e.4teddi.d.g out: of 10sprocket beitici
disposedslide .tentleg dSEHedlit ¥ied- dévidedas {1aliry 3said duibyvact tririediinivat sam teedint.td.q
rnembenhaslSJsa%%%gPssgﬁgggq each of said transmission units
including a drive sprocket mounted on said motor
shaft, and a drive chain trained between said drive
5 sprocket of one of said transmission units and said

driven sprocket of the respective said rotation unit.

5. The 1lifting device as <claimed in Claim 4,
characterized in that said half tube further has two

10 tube flanges projecting outwardly and radially from
two radially opposite ends of said half tube and
extending élong the length of said half tube, each

of said slide housings being substantially
cylindrical and having two housing flanges that

15 project outwardly and radially from two radially
opposite ends of a corresponding one of said slide
housings and that are slidable along said tube

flanges.

20 6. The 1lifting device as claimed in Claim 5,
characterized in that each of said slide housings
further has two slide bars respectively connected to
said housing flanges and slidably engaged to said

tube flanges.
25

7.The 1lifting device as claimed in Claim 6,
characterized in that each of said slide housings

includes a substantially cylindrical accommodation



10

15

13

space for accommodating said rotating block, a
portion of each of said slide housings being received
in said receiving space of said half tube of a
respective one of said vertical support structures,
each of said rotation units further including a shaft
bearing disposed between said rotating shaft and an
inner surface of a respective one of said slide
housings, said rotating shaft having two opposite
ends extending out of said slide housing, said
sprocket being disposed externally of said slide

housing.

. The 1lifting device as <claimed in Claim 3,

characterized in that said mounting member has a

T-shaped cross section.



