A Conposite Lifting Stage Field of the Invention The present invention
relates to a lifing stage, in particular, a |large-span conposite lifting
stage which is driven hydraulically. Background of the Invention A
lifting platformfor a stage is a nmechanical device usually seen in a
theater, which is arranged in stage area to performa lifting novenent in
the vertical direction, in order to be used in a show and realize speci al
performance effects. It can alAs@olposiecliftiog Stigeey actors, settings and
props. Conmon lifting platforns for stage in donestic and foreign theaters

usual |y hagelﬁ igng and narrow shape, with a | ength of about 16m 18m whi ch
is corresp VERROM dt h of a theater proscenium and with a w dth of
3mAm The lifting novenent of the lifting platformis realized by driving

nmeans such as pgd PeksShteRiveMidie ré1RE %0 £ MdnBSstagiedn pAGkSar, SCIRYSspat S and
so on at the both sides of the platform body structure. The specific

drivi ng meeompasip difideg rgespliel is drivepdiydraahigaly. const ructi on conditions and
so on. The lifting platformhas a platformstructure of single |ayer or

doubl e !ayﬁ r&ﬁhCQTﬁgﬂwgBM) up and down while the entire platformis
bei ng I|ft€é§§i———1§nn?1ﬂﬂan;% theaters require even longer lifting

pl atforns, and a nunber of hoistable sub-stages can be arranged on the
l'ifting platf oAifiimg plateshdar dstapk & ararenkamidah dovide nsuablyrseet im tleeatonpl ex

requi renents, of, perfornmance. For these_liftipg.platforns,.their use will be
it ed betRisBeis T Br AT i Pl BEFUPh: MOHE B YERERS it fendemEsk 1 or s

caused by &R BNdrdef tdf ﬁ@u@d%f@gﬁavbaﬁa/;&m&y@fwﬁ fet®fhinRSemRls| as the
wei ght of i1ts passangers. Therefore, traditional transm ssion routes and

drivi ng neeamsalsabinsedgatconyey dchas.aqspings and propsegommemeliftisg pBtenms yorof t he
| nvention stage in domestic and foreign theaters usually have a long and narrow shape, with a
length of about 16m~18m which is corresponding to the width of a theater
proscenium, and with a width of 3m~4m. The lifting movement of the lifting
platform is realized by driving means such as using steel wire ropes, chains, gear
racks, screws-nuts and so on at the both sides of the platform body structure. The
specific driving means depends on speed, travel range, construction conditions and
so on. The lifting platform has a platform structure of single layer or double layers,

which can move up and down while the entire platform is being lifted.

Some special theaters require even longer lifting platforms, and a number of
hoistable sub-stages can be arranged on the lifting platform in chessboard-like
manner in order to meet more complex requirements of performance. For these
lifting platforms, their use will be limited because of relatively large deformations of
the lifting platforms caused by the weight of the platform body structure itself as
well as the weight of its passangers. Therefore, traditional transmission routes and

driving means cannot satisfy the application requirements.

Summary of the Invention

For solving the problem mentioned above, the present invention provides a

stable composite lifting stage with a large-span, which has sub-stages movable
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relative to each other. The technical solution of die present invention
lies in that: a conposite lifting stage, conprising a nain stage,
sub-stages and a main control system The main stage conprises a base
structure, fixed guiding neans for the main stage, and driving nmeans for
the main stage. The base structure is a steelwork, the fixed guidi ng neans
for the nmain stage are arranged at the both ends of the base structure, and
t he dri vi nglatBans edcdrothdre mai n stage conprise symetrically arranged
hydraulic cylinders and hydraulic drivers. The top end of hydraulic

cylinders are secured to a primary truss under the base structure, and the
base structurelleestegli‘fBb%rsP@iﬁ‘oar? t P’i‘?é‘ﬂltﬂ%"eﬁﬂ(}‘é119%P°t§?‘8'élal(§?n}Pé’?ﬂ1\eg{1ﬁ9’§r aulic

j acki ng. TBsg@%%ggin% S Wi S sBge S Sades R PMddh bARSIMySHKS AR Mhint he main

stage. Wiile the I n"stage noves vertically, the sub-stages relatively

nmove in thgagesdmpides dbpgcitivgture, dixed guidenrguingans fohthesudin staggesd dovimg

i ndependently. The sub-stages,can ve either all synchronou

separ at el yr,n%r?s fio_ﬁ r‘BﬂB;s% 2. %hﬁgaﬁegs?rgﬁﬁuﬁ B ee?‘iv%rgd%ﬁﬁ?xﬁﬁﬁalds%%wga@or t he
mai N st agefds ehPmbmSstabeldrX 8dafuiéROTHe bdfleisi dtehd Bisk Stradtini@Ngerkht AevRen, and
t he base structure has its both ends designed to have guide shoes matching
with the guears foajthesmain stager edreprifs| symnpdidcallymrsanged Bydravic ayligsrssaindge
supporting t LE - n - e

ar ving. o 8 e, Ad8 ShEP HLAATRYEU R ME M Sod BOEpIHARCEERS e
pl at f or m suidenale Bhset freudd@s carsd theCbdse estrudings subappoage ahd almiweonk nsdveuct ur e
is situated qutside the sub-stage supporting sfructure. _ The subsfage

f r amewor k g?P&%th%ng?y?%%hﬁd§$€¥%H%ﬁéﬂ?“@“eﬁP ﬁﬁ@e%ﬁﬁvﬂ@§%0$éﬁﬂﬁmﬁner
corners guigrRg oG Saift <Eace & G R e%ai‘il@?éeoﬁlrovW(/&{icﬁgi R §u19§ta%é§e
sub-stage supporting structure guiding ralls are arranged to match the

gui di ng wheddtselyamibvehén shb-eirag diréctiong one atlerwse,nthentseldrsmgest meovel at f or m
surface of. the has ructure within each sub-stage haoi stable structure to
G ve st nEOPRORCEY: G LT i BNE daber BTt RO § Hour
framewor ks, @fpd he sub-stage framework structure. Preferably, both

i nner sides o? each corner of the sub-stage franmework structure are
provided with the guiding wheels, and both outer sides of each corner of

t he sub-stage &g Yi g Brxedieniding aneanprioy it dnaip tstegeheorpiisgi dixed | s.
Preferably tqr i i steel. w I ¢ in thc
m ddl e pos$¥§8ﬁ?ﬂ@33§%3%ﬁﬁéﬁhﬁég%ﬁ%%ggaaﬁﬁﬁgy%%%=%§¥ﬁ§e%35ﬁ%§§§9§ *a power

di vi si on géaignedxo B duid@nsives Slawhiphaith she guidk fallen is distributed to an
end steel wire rope roller through a doubl e-stage reduction box.

Preferably, the driving neans for lifti t he mai n stage uses hydraul i c
cyl i nders, V\hil?,‘ﬁgeé?léyab‘gF a?HE‘-éEf_gs@51%?\@8%%@??%@%&8@%% agfr’]’_g'slt%/g&d _
sensors. ThayehodMhiehes a%%ub.@&ag_@ld!ri%qlgtxﬁea?ﬁ,t whetel tiE @S iddpBRet © Whi ch
the lifting stage can reach and different positions wthin the travel range
for the Iisttuchge sis affpedt on sthomplatéercth saiffatey obitlke bdst stcwatured g cod-stags
arranged bggr%éa\gvgrkt sqgucl[u% % gi{ua elddc?u%si&]; tl;[ehs%bps ggee s%}a{aé{%%‘gf ‘§ucture. The sub-
stage framework structure is rectangle-shaped, on frames of whose four inner
corners guiding wheels are secured. At the four outer corners of the sub-stage
supporting structure guiding rails are arranged to match the guiding wheels, and the
sub-stage driving means is mounted on the platform surface of the base structure
within each sub-stage hoistable structure to drive using a winch with steel wire
ropes, which are connected to four frameworks of the sub-stage framework

structure.



Preferably
and a lift

, the main stage has a length of 18mto 33m a width of 3mto 6m

ing travel range for the main stage of 15 5m Pref erably,

t he

sub-stages are separated into two rows, with 11 in each row, with a cross
3mx3m and with a lifting travel range of 4 mrelative to the

secti on of

mai n st age.

surface of

Preferably, the sub-stages are secured on the platform
the main stage in a chessboard-Ii ke manner. Pref erably,

f our

sides of the sﬂmﬁsﬂagebbmammmmrﬁmstDﬂemdnammkh h&vhaauUep@h imdB@knm on
si des LED screens unt d. advan effect of

IRHGHE TS Bipviasdr Wi they GUdiAg, iglsagd BaIE R Rl OF Bty PsCaHked

8Bihe Gub¥lal g\?gl%p%rtﬁr% s"h\(fé’uﬁle hRrAsvided %H@ﬁé cﬁngfraxrshe lifting stage

whi ch four
t he presen
usi ng hydr
over a lar

ge span.

a COI’TpOSI te manner, the ting stage can nove

~separately or sinultaneously. The sub- stage h0|stable structures can nove

ei t her i ndepenBisfarally, %mntﬂmwéﬂ@u@myh“@thsml yiteuppasils Mrangsd et themaiddigch
xi.bl e klﬁe%lc effe t can %e .achi ved to

RO oS ol el Gl P oS b dninb B b R0 AR R0 EHCC, 1

other. In
neet the r
entire |if

sSu

bbX@né trageniSsitn Bﬁaﬂsﬂﬁlﬁ(ﬁﬂﬁ:ﬁds dlstrlbuted to an end steel wire rope roller

through a double-stage reduction box.

Preferably, the driving means for lifting the main stage uses 8 hydraulic
cylinders, which are balanced by means of position encoders and load sensors.
Travel switches are installed to set up limited positions to which the lifting stage can
reach and different positions within the travel range for the lifting stage to stop, and
safety side detector devices are arranged beneath the lateral sides of the base

structure.

Preferably, the main stage has a léngth of 18m to 33m, a width of 3m to 6m,

and a lifting travel range for the main stage of 15.5m.

Preferably, the sub-stages are separated into two rows, with 11 in each row,
with a cross section of 3mx3m, and with a lifting travel range of 4 m relative to the

main stage.

Preferably, the sub-stages are secured on the platform surface of the main stage

in a chessboard-like manner.

Preferably, four sides of the sub-stage framework structure all have a depth of

150 mm, on which four sides LED screens are mounted.

The advantageous effect of the present invention is that: the main-stage base
structure is jacked using hydraulic cylinders to avoid large deformations of the
lifting stage over a large span. With a composite manner, the lifting stage can move
separately or simultaneously. The sub-stage hoistable structures can move either

independently, synchronously, or in group with respect to each other. In such a way,
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Brief Description of the Draw ngs Figure 1 is a structure di agram of
an enbodi nent according to the present invention. Figure 2 is a
structure diagramillustrating the connection of the fixed guiding neans
for the main stage and the base structure according to the present

i nvention. Figure 3 is a schematic of the main-stage structure and the
sub-stage hoi stable structure according to the present invention when
lifted to ulvee Hieghtdskineasidffeconcan be achieged @o 4ntes the seddreatents of bete .

mai n-stage structure according to the present invention when lifted to the
hi ghest poBfifeipnce, and the ggiebraggs 9}‘ e shtisrHiing stage ¢adetarestage structure
and sub-stage hoistable structure according to the present invention when
nmoved to t et PRESIHIBRSE tHeQPrawings Figure 6 is a schematic of the sub-stage
supporting structure according to the present invention. Figure 7 is a

schematic of the sub-stage framework structure according to the present
i nventi on. Figure 1 is a structure diagram of an embodiment according to the present

invention.

Figure 2 is a structure diagram illustrating the connection of the fixed guiding

means for the main stage and the base structure according to the present invention.

Figure 3 is a schematic of the main-stage structure and the sub-stage hoistable

structure according to the present invention when lifted to the highest position.

Figure 4 is a schematic of the main-stage structure according to the present

invention when lifted to the highest position.

Figure 5 is a schematic of the main-stage structure and sub-stage hoistable

structure according to the present invention when moved to the lowest position.

Figure 6 is a schematic of the sub-stage supporting structure according to the

present invention.

Figure 7 is a schematic of the sub-stage framework structure according to the

present invention.

Figure 8 is a schematic illustrating the connection of the sub-stage framework

structure and the sub-stage supporting structure according to the present invention.

Figure 9 is a schematic of the sub-stage driving means according to the present

invention.

Detailed Description of Embodiments

The present invention will be further illustrated hereinafter with reference to

the drawings:



Figure 8 is a schematic illustrating the connection of the sub-stage
framework structure and the sub-stage supporting structure according to the

present invention. Figure 9 is a schematic of the sub-stage driving
means according to the present invention. Detail ed Description of

Enbodi nment s The present invention will be further illustrated
hereinafter with reference to the draw ngs: A conposite lifting

stage, as showA domgeisige ti&ink, staperps sloem @ gure §tcagerissubstaagesgandb-a mai n
control system r%garer ein the main stagfg conl?‘r.i ses a base st]ir)ucture 1, fixed
gui di ng nedRgeandgr mamecopPhsystey svheriy the i FPEHERPrses Past SEUGHE st age.

The base sgr Hﬁéd'lglﬁdﬂ‘i in?eaﬂ? h&6i 1%@ M R6tasd, @RY ‘ﬁgﬁgtgfrﬁ@elﬁ 35bf Hﬁhﬂﬁiﬁ stagedesi gned

to meet the requrrenents for the supporting i XxI ng of the sub-stage
hoi st abl e gihebesawstestwradeis ar@teogllaadeelWhek. b€mdistrgctdesf srdesighethtametthe

structure does not exceed, 1/ 750 of the.span of the mainp .stage, and the

| evel ness drefllé‘ﬁgg?rftf g(?ﬁ H SPROZIR in?fﬁﬁf( g %thﬁf&'mge H‘Ffétag]i%fé%lc 7°di ng
nmeans 2 f ognidigatdBilchdS tIAEDeAdifg AbfoANSRsh @tthé BRudRkRo8NAs Rbeddng7 RS
structure I. It conprises a fixed support 21 and guide rails 22 arranged

t her eon. Thie dpas ef themuwin stage, anH dlse levendzoahd espdsitideimiggerstiition inadv2mgui de
shoes 11 matching with the guide rails 22, as shown in Figure 2, to ensure

stabl e operati f the main stage. The driving neans 3 for, the i n stage
compr | se symmedhs Crd §UdMEARERE TpUIEINAL Afe NUBT SR d! HFhUReTE i ver s,
The top enghOhasthgrubigd auli GonipHsehden-&dahi@psRCUr & ERAE rRld Mhyahdddss under

the base structure. The foundations of the hydraulic cylinders are stored
in a foundgierem. piThe baset $sinichue d. haphigs hytlirends idesignédy tr Bavgr guifloskaesdllin a

machi ne room . ; thi.s e i ment, t.he.bas tructure,1 is }acked and
T ent o Ritbingpith tud e RO FERbwlATAARRE. Bl bd bt el e,
of the hydgauhiafkh §3Ed. NTRE Ari@NpUMESsEY E6Y N‘led‘héihl’sjt%ét@ﬁ‘n@ls&%&ﬁmméﬂ‘i&lmdraU| ic
cylinders are bal anced by neans of position encoders and | oad sensors to

I e
ensur e t he afrangadnivslsadisCypaders s hygravbis glriversonThe tamend pf thenlydadise.
cylinders are secured to a primary truss under the base structure. The foundations of

the hydraulic cylinders are stored in a foundation pit in the base. The hydraulic

drivers are located in a machine room.

In this embodiment, the base structure 1 is jacked and driven to move
vertically using eight hydraulic cylinders. The arrangement of the hydraulic
cylinders ensures evenly distributed stress. The hydraulic cylinders are balanced by
means of position encoders and load sensors to ensure the levelness and positioning

resolution of the lifting stage.

Travel switches are installed to set up to limit the height to which the lifting
stage can reach and different positions within the travel range for the lifting stage to
stop, such as to ensure safe operation of the lifting stage. Safety side detector
devices are arranged beneath lateral sides of the base structure 1. Once the lower
part of the sides touches any object in the lifting process, the sensors will send a
signal to the main control system. Then, the main control system will shut down the
power immediately to stop running of the lifting stage to ensure the safety of

personnel and equipment.



Travel switches are installed to set up to limt the height to which the
lifting stage can reach and different positions within the travel range for
the lifting stage to stop, such as to ensure safe operation of the lifting
stage Safety side detector devices are arranged beneath | ateral sides of
the base structure 1. Once the lower part of the sides touches any object
inthe lifting process, the sensors will send a signal to the main control
system Then, The somstagesomter @owsy sérethewplatfosihsurfdesvos ke npiwetagt firedi at el y
to stop running of the lifting stage to ensure the safety of personnel and
equi prent . chessboardrjke Jpgnst. ag\gf ilg the Juinr HegcomavRe VisTtcetlr hestHr et of t he
mai n st agey,; C 1ol i . ey )

Verti cal 1y B R P A B e R E T oo o B B B8

verti cal dstestmovy independetbr Wisshpwh e Fgpuloest a8 ahe sv-atagasdepgndentsiy-.  As
shown in Figures 6-8, the sub-stages conprise a suhstage supporting
structure 308% SUpRERG FEUFLGEnGt g‘?@'ﬁtﬁg"ctgﬁﬂl’ée‘%‘?rkaﬁﬁcg%%s t%ges‘ﬂi’rﬁt%eng means
6. Theristbnsdaa@6. supporting structure 4 is fixed on the platform
surface of the base structure 1. The sub-stage franmework structure 5 is
situated outside the substage supporting structure 4. The sub-stage
framewor k st r uthapeb-gags sympottangbtencia e, fixed on de platfbrmtsosfecs ofithei nner

corners adiags%ts%%lﬁ%g? : g%h%g%u%sg%eglgsfrgr%ev%r sgr%%%ﬁrree gds gﬂ?ﬁégﬁ}ﬁﬁf&ééﬁ% 51'911(9! ners of

t he sub-stage 'su re are provid Wi s 41 to

mat ch t he gdpdistgportigeksudidse 40 THwAkuH-figges Blamshvagesuridthite HAE réhakgei n t he
lifting process due to novenent of the actors_and offset | oad applying
t her eon. THirednobiiRMsp avhess fopr inmer somesy adjustabla msidipk vdeelsctlupke 5 can

be achi evelgicgreiil Tg;gr}tgwgéﬂtgj Qb sehs s§ﬂ;—s&%@ s o?ti?(ggtmc‘ﬁ%!e l%s?:qp(g?detdhe

guiding ra e sub-stage supporting ructure the inner
si des of eadth gnodingrailsf4itthenactbttcgyédihg sewiosk, si thactharsebstageewilt osti ded

wi th guidi wheel s . 51. Both of the outer sides of each.corner of.the
sub. st age. SUbpOR fie T AT QurloaaveP O AR fiOF G0 ARG A PEYiRE

The sub- st ageeodr *I%h@ggni&ﬁﬁ%ﬁéaﬁén Ut edb ik NBaREREAOSRIBHEf 1Gen Qfe the
base structure 1 within each sub-stage hoi stable structure to nove them

virticall yadséwed. a wi nch with steel wire ropes. A notor 61 is arranged in
the m ddl e position, whose power is divided into two parts by neans of a

SRR s N N AR g R TR

. S €
end steel wire roper r oug e on 62. The

steel Wi resutpfgse apfotdrnact et 40 Botuof fhedn@maides offeadtheorfetofsthageb-
framework structure 5. Such arrangenents can enable the lifted four points

to work syFest BABEYPK stastunae PRV YR glidingethesks Yhahivs theguterar e
driven 10 GBME oY Ghll 8oy dheUdB. 4R WoBERiNY LILALEE] W bR VigRe s @nd

gui di ng whee ernatively ages can nove re ive to each
ot her whi | guidimgiraigs 4Int egral | y.
The sub-stage driving means 6 is mounted on the platform surface of the base
structure 1 within each sub-stage hoistable structure to move them virtically using a
winch with steel wire ropes. A motor 61 is arranged in the middle position, whose
power is divided into two parts by means of a power division gear box and
transmission shafts, and then distributed to an end steel wire rope roller 63 through a
double-stage reduction box 62. The steel wire ropes are connected to four
frameworks of the sub-stage framework structure 5. Such arrangements can enable
the lifted four points to work synchronously, as shown in Figure 9. Each of the sub-

stages are driven to move vertically through the winch with steel wire ropes and
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The four sides of the sub-stage framework structure 5 all have a depth of
150mm LED screens are nounted on these four sides, on which video prograns
can be played during the performance according to the story to accentuate
the performance and i nprove the performance effect. By controlling the
lifting of the sub-stages and the conbinations of the sub-stages at
different positions, various effects of the changi ng stage can be

pr esent ed, gawihg Whedds. r Attrontivay, thelbhtystexqsr@sasndnesrelatirg ité addhosth@nsehile
expression. . . The main stage can have a length of 18m33m a w dth of
3m 6m  and VI NtegRr avel range of 15.5m In this enbodi ment, the main
stage has a length of 33m a width of 6m The sub-stages are separated into

two rows, withridd fblt §a&hof 8w siMlitgdt ahleURBd strQeiGRNS Ll iR X.Qfﬁgﬁuéf hei ght s
of performance and appearances of the nmain stage during perfornmance. Each

of the sublgfmagesERassreens prssmowsed pothesd f@msidegon valnidh sideo pueramacape of 4m
relative tQ the in .stage. en cooperating wth the main stage, .its
effective §? a%l%yersﬁml% %Fegg%‘%{ﬁ“\&‘ﬁ? yacf:Pr(Silr‘Hgtgﬁg ﬂ’@i grey dp ﬁ‘f‘ﬁeﬂ%‘g eh% 15. 5m
bel ow the petférat@cObnd RapidRE fhép@Bamahte birect! W@éntﬂ@ﬁﬂ%ﬂ@ﬂiftih@%fﬂ%t“ ng of
the set storage area in understage bel ow the stage can be noved to the
conposi t e PYF$tpgRs adathe. combingtinsnefy digeswb-sages e diifenents pesidonsn (yaripes
sub- st ages ¢ i r he an _npve.

epar at ol yoiieet R Shih Ml W el S T EM: ISRl s

synchr onoughagimationaad @kpresiolgr oup, such that nore flexible kinetic effects
can be achieved to neet the requirenents of better performance, and the

travel range the.entire Lifti tage c be i.ncreased. Th scription
above is nerel _et‘?i‘a’inlﬁt%tcﬁﬁpév%%ﬁ}g‘g_ﬁ?%?@“?ggmeﬁ%@&’r% 'g’é‘f a‘?‘ﬁ%ﬂ Hésent
i nventi on, y:&Rd rhibet ¥ MaANRIstGnlddithénit IR R&ARG R aE %ﬁﬁﬂ%‘[ﬁ%‘?@t&ﬂ, vention.

Any equival ent alternations and nodificati ons made wt e clalrnmed scope
of the prewedih dfrfirentThensubrdagss| dresephrated finlol twantaovs, Ivétls ¢bpe eath téwe present
i nventi on. Al M5 1..A conposite Jifti st age, .conprisin mai n

st age, subYng%égaéj% u%lerﬁldtoacoﬁﬁtftﬁs[ec‘@ﬁ]to%?’el§9§_t°éirﬂe%ﬂa?‘§gtaé‘pia?8 THees %gf}‘,e the

mai n st agemaiplaps eRiridg DGR TERALC LRHCA, of heedutgbtagdsnBadTBad}Sss ctibReofmi n
stage, and driving neans for the main stage, wherein the base structure is
a st eel wor km>{jme, adedrayeli dingg ofdansclitore tohibe mdin stigageWhere caopeaatiped at t he
both ends of.the base strucfure, and the driving neans for th i n stage
conpri ses EViRs mAnLiiage. 4F pHeAGRE Sﬂﬁ&ﬁ%\ﬁmn@ ¥ THIERY ?@Hh&ﬁ)b&%@&ggémdri vers:;

the hydraulisieGy! iISTHIB5RIRY BheS S8 it iRe Indih isTREY M&i@%&@&ﬁfo ig hrse
structure on their top, the base structure is supported an 5r|ven to nove
verti cal | ysatigigngl thediehatoragej aick imgndarktegh belswathe sstapebcast lmgmevet ® fliexed on
t he pl atformsurtf ﬁgte of the main stage; while the main stage noves
vertical l y‘fong%oél% 3r£gtséagg§3 relatively nove in a vertical direction, or,
ot herwi se, the sub-stages nove independently; and the sub-stages can nove
ei ther all syrbr@oetisd of Siepabat @hde ardl the BuBsAEEs is controfed T theCaRMOSI t €
lifting stage according to claiml, characterized in that the fixed guiding
means for SHEOhEYTEBt abieycempmoye separateleer smspronpudndllapehestagds eanar r anged
t her eon, L& S ' S j t ve guide
L her eon, g@})keg l%&gﬁagagy,g%{ngg}oggﬁlg% SpePat® 9 LS Sulf ThA G0kt RellB

kinetic effects can be achieved to meet the requirements of better performance, and

the travel range of the entire lifting stage can be increased.

The description above is merely to illustrate some preferred embodiments of the
present invention, and in no way means to limit the scope of the present invention.
Any equivalent alternations and modifications made within the claimed scope of the

present invention are believed to fall into the scope of the present invention.
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3. The conposite lifting stage according to claim1l1, characterized in that
t he substages have a sub-stage supporting structure, a sub-stage franework
structure, and substage driving neans, wherein the sub-stage supporting
structure is fixed on the platformsurface of the base structure, the
sub-stage framework structure is situated outside the sub-stage supporting
structure, the sub-stage franmework structure is rectangl e-shaped, on franes
of whose four inner corners guiding wheels are secured, at four outer
corners of the sub-stage supporting stcustMge guiding rails are arranged to
mat ch the guiding wheels, and the sub-stage driving neans is nounted on the

platfornrsurface of the b e structure.to drive using winch wth stee
W re ropes mhrkH“&PQPE%anéwgd“%E FBWP”?P%ﬁEWGWk§3%$5?ﬁém§ﬁba@¥%d3m“

framewor k sdiidf iMién, characteﬁzedT_memgprrp@ﬁrarnesthgef édnrr:grsar ARsAGRRIAE, NEkeHO Cl ai m
3, characterized in that both inner sides of each corner of the 'sub- st age

framewor k gtidingtrogass é@rethp et gage.vindndriviies gansi fog thaameisl gageamdiersor ieout er
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thereon, while the base structure has its both ends designed to have guide shoes

matching with the guide rails.

3. The composite lifting stage according to claim 1, characterized in that the sub-
stages have a sub-stage supporting structure, a sub-stage framework structure, and sub-
stage driving means, wherein the sub-stage supporting structure is fixed on the platform
surface of the base structure, the sub-stage framework structure is situated outside the
sub-stage supporting structure, the sub-stage framework structure is rectangle-shaped, on
frames of whose four inner corners guiding wheels are secured, at four outer corners of
the sub-stage supporting structure guiding rails are arranged to match the guiding
wheels, and the sub-stage driving means is mounted on the platform surface of the base
structure to drive using a winch with steel wire ropes which are connected to four

frameworks of the sub-stage framework structure.

4. The composite lifting stage according to claim 3, characterized in that both inner

sides of each corner of the sub-stage framework structure are provided with the guiding



9. The conposite lifting stage according to claim8, characterized in that
t he substages are separated into two rows with 11 in each row, a cross
section of 3mX 3m and a lifting travel range with respect to the nain
stage of 4m 10. The conposite lifting stage according to claim1,
characterized in that the substages are secured on the platformsurface of
the main stage in a chessboard-1ike manner.

wheels, and both outer sides of each corner of the sub-stage supporting structure are

provided with the guiding rails.

5. The composite lifting stage according to claim 3 or 4, characterized in that a
motor of the winch with steel wire ropes is arranged in the middle position, whose power
is divided into two parts by means of a power division gear box and transmission shatfts,
and then distributed to an end steel Wire rope roller through a double-stage reduction

box.

6. The composite lifting stage according to claim 3, characterized in that four sides
of the sub-stage framework structure all have a depth of 150 mm, on which four sides

LED screens are mounted.

7. The composite lifting stage according to claim 1, characterized in that the
driving means for lifting the main stage uses 8 hydraulic cylinders which are balanced
by means of position encoders and load sensors, travel switches are installed to set up
limited positions to which the lifting stage can reach and different positions within the
travel range for the lifting stage to stop, and safety side detector devices are arranged

beneath lateral sides of the base structure.

8. The composite lifting stage according to claim 1, characterized in that the main
stage has a length of 18m to 33m, a width of 3m to 6m, and a lifting travel range of the

main stage of 15.5m.

9. The composite lifting stage according to claim 8, characterized in that the sub-
stages are separated into two rows with 11 in each row, a cross section of 3m X 3m, and a

lifting travel range with respect to the main stage of 4m.

10. The composite lifting stage according to claim 1, characterized in that the sub-

stages are secured on the platform surface of the main stage in a chessboard-like manner.



