A Large Screen Coordinating Equi pment with Six Degrees of Freedom FI ELD OF
THE | NVENTI ON The present invention relates to a | arge screen

coordi nating equipnment. In particular, it relates to a | arge screen

coordi nati ng equi pment with six degrees of freedom BACKGROUND OF THE

| NVENTION A LafyerSoréen Coerdinatingj Eguipment witheSixldegseessnf and

| ar ge-scal e six degrees of freedomis not commercially available. Three
screens that can nmove with high Cﬁ%&QMon preci sion and can acconplish
vari ous novenent conbinations of tT - ficulty have not been seen yet.
The maxi mum wei ght | oad of six degrees of freedomw th high-precision
control is | 5000NNm However, the maxi num wei ght |oad of the display that
have six degrBESDAOF TEEIRIVIENTD®N t hus | argest effective display area
thereof is décade neters. That results in poor view ng experience in |arge
showi ng places like grand theaters. In addition, the LED screen of a |arge
screen int rior art can t .achi eve the novenent with six degrees of
Freedom I et LITeEnbRsr il BB of R AR frrsrdvaRBiee colobitar d8mbi ned
Screens. p%&%{ f Iélgéls 9: a l-gl‘_é% slcm\éﬁ'wérg}lating equipment with six degrees of freedom.

BACKGROUND OF THE INVENTION

Currently, the video display that have large-screen and large-scale six degrees of
freedom is not commercially available. Three screens that can move with high
coordination precision and can accomplish various movement combinations of
multi-difficulty have not been seenAyet. The maximum weight load of six degrees of
freedom with high-precision control is 15000N/m. However, the maximum weight load
of the display that have six degrees of freedom is low, thus largest effective display area
thereof is decade meters. That results in poor viewing experience in large showing
places like grand theaters. In addition, the LED screen of a large screen in the prior art
can not achieve the movement with six degrees of freedom, letting alone the coordination

movement of several combined screens.

DESCRIPTION OF THE INVENTION

The purpose of the present invention is to solve the defects in the prior art and
provides a large screen coordinating equipment with six degrees of freedom that can
achieve the movement of the large screen with six degrees of freedom, and achieve even

the coordination movements of several combined large screens.

To achieve the aforementioned purposes, the large screen coordinating equipment
with six degrees of freedom is characterized in that it comprises three same robot arms

arranged in parallel at equal distance. Each of the robot arms comprises a column,
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The purpose of the present invention is to solve the defects in the prior
art and provides a | arge screen coordi nating equi pnent with six degrees of
freedomthat can achieve the novenent of the large screen with six degrees
of freedom and achieve even the coordinati on novenents of several conbined
| ar ge scVBpig a COlumlTEPt%@ﬁlil‘é’@/‘én%“ﬁé’a}iftb%t@ﬁ’éfﬂt?téﬁé‘d‘nﬂﬁl?epgé‘é@,lsP‘l‘t’&lc{ear"ﬁe screen
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ki nematic pal'r that can rotate aroun axi's'I's provided on the top and
bot t om s\ fRG&iRknatil paF A HADARN 4B, S8lch(SESINERE Ynd FBRAGS With She/fred
stretch arm one end of which i's connected with the lateral side of the

col um vl & tisd fRtchr@rvia frRetfatl roftikh RBRRLE piigithe se@ohd fadtionairal, whithar m
which is connected and matched with the free end of the stretch armvia the
first roiksabimatediané matdhed paihrthe frhe csbaftthe firsdrattticomarar vip awkiond rp@ticonnect ed
and matched with the free end of the first rotation armvia a second

rot at i onkik¢matirepain aplird rotaionrmdwhish at ¢amneisdrindampieheq with dimfges ed ofnd
matched with the free end of the second rotation armvj.a . the.third rotation
ki nemat i B¢ gegond rgfakin 3 Ylﬁiﬂfedh‘rr { AR IBF RGP AL, 2R H’%é SEYUIPAHR nat ched

ith a di ' ti Ki ti L - tch
Fot at on" REGHEREpLrid p Rt FEE ohgl G MR doRRb) kS iRb e Cong
rotati OWHE QR Bflibn REnftit B 6k RAY Aldifth Mhén?atﬁgﬁﬂ UKL secdfif second

rotation nemati c pair, rd rotation kinematic pair and the screen

rot ati on.Jdifg rmxeinfaﬁe%hirr afd ﬁra@%&aﬁgswel RAMRREH bl artne seedd oagibnot her .
Preferably, all of the stretch armrotation kinematic pair, the first

r ot at i onkikémetiggdig theahird snstidnhénaeanadiraptahd snednirntatian kinepatic priotst e
around the axis parallel to Z axis. The third rotation kinematic pair
r ot at es arangediperhendistilalypaitheddhlothey. Y axi s and the screen rotation
kinematic pair rotates around the axis parallel to X axis. Preferably, a
counterwei ght device is provided on the first rotation arm Preferably, a
count er wei ghtrefteably; ellio$ therstigichiadmastatiprekinematic paitl taf firsheotatondtingmaticom
Preferably, a distance sensqr is. provided around the di slol 82/ scre$n.

pair and the second rotation kinematic pair rotate around the axis parallel to Z axis. The

third rotation kinematic pair rotates around the axis parallel to Y axis and the screen

rotation kinematic pair rotates around the axis parallel to X axis.
Preferably, a counterweight device is provided on the first rotation arm.
Preferably, a counterweight device is provided at the front end of the stretch arm.
Preferably, a distance sensor is provided around the display screen.

Preferably, a mechanical device is provided around the display screen to avoid

collision.

The beneficial effects of the present invention are that the large screen coordinating
equipment with six degrees of freedom can be applied to achieve the movement of LED
screen of the large screen with six degrees of freedom so as to achieve the coordination

movement of several combined screens. In addition, a counterweight device is provided




Preferably, a nechanical device is provided around the display screen to
avoi d col lision. The beneficial effects of the present invention are
that the |large screen coordi nating equi pment with six degrees of freedom
can be applied to achieve the novenent of LED scre arge screen
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several conbined screens, .l.n addition, count er.wei ght deyi IS preovided
on the f‘?”F%gty"?fﬁflﬁ?‘?yon?‘é?‘?ﬂlP%n’?léed?ftdétl (@ﬁapc&l){gt'er\zy%g r(%ﬁﬁfﬁgt?ﬁemcfﬁqn(t:ﬁmp%gds to
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can be used as the drive so as to inprove the screen conjugating precision,
i npr ovi ngretikign Miprévigp @xRedwignegperBld-F DESCRI PTI ON OF THE FI GURES
Figure 1 illustrates the front view of a |l arge screen coordinating
equi pnent with six degrees of freedomas provided in the present invention.

Figure 2 il Iﬁg&ﬁﬁtﬁgsﬁﬁﬁmmépﬁﬁgﬁmm§ screen coordi nating

equi pnent wi grees of freedomras stownl in Figure 1.

Figure 1 illustrates the front view of a large screen coordinating equipment with six

degrees of freedom as provided in the present invention.

Figure 2 illustrates the top view of the large screen coordinating equipment with six

degrees of freedom as shown in Figure 1.

Figure 3 illustrates the left view of the large screen coordinating equipment with six
degrees of freedom as shown in Figure 1 and the schematic diagrams of this coordinating

equipment at three different positions.

EXAMPLES

The present invention is further illustrated in details by combing with the following

drawings and specific embodiments.

As shown in Figures 1-3 (labels A and B in Figure 3 indicates the schematic
diagrams of the robot arm when the display is at two different sites in the space), the
large screen coordinating equipment with six degrees of freedom comprises three robot
arms arranged in parallel at equal distance. The structures of these three robot arms are
the same. Each of the robot arms comprises a column 2, a stretch arm 5, the first

rotation arm 9, the second rotation arm 11 and the third rotation arm 14. In particular,

Said column 2 is set vertically. A column rotation kinematic pair 1 that can rotate

around the Y axis is provided on the top and bottom surface of the column 2, respectively.




Figure 3 illustrates the left view of the |arge screen coordinating

equi pnent with six degrees of freedomas shown in Figure 1 and the
schematic diagrans of this coordinating equipnment at three di fferent
positions. EXAMPLES The resent i nvention is further ilJustrated in

dAgt aih |'s By C@&Frm rrxjatwntmnqmaélgf?rrl lokid rrgelab.‘éwrhﬁ%r rgheres ettt fhe cg ment s.
shown in |

dr agr amt Bk I%%a% sids il anefiaor LA BRI oo Tt he
space), the dayde scren, Gogrdhns tagﬁ‘ganeeﬂ Rz{g@@fo%&s}]eﬁ' f&a&d%gﬂr ees of freedom

conpri segmfnr%lr eero &1 arns ar rag aralle equa stance. The
structures of these three robot arns are the sane. Each of the robot arns

conprises a 6%16%%5 %l%ehs@ref thra? Cshls% tedAgh { f rlﬁ%raf QH@Bf e c@fumngz viahe sgcond

rotation arm I‘OtaIOI’l arm n part | cul ar,

col umm 2st1‘e§:h5a% r¥@fibh Eﬁ’ileJnXm puicq! UTRe fiRt Althith dinNERRbhSecRAU d’ndlnzttbliﬁd can
rotate around the Y axis is provided on the top and bottom surface of the

col um 2yith geFRStcht oF dhe strélRB agalsunm tHedirat rotutiok kirermatic @aipdi r The ssetdii ven by
a motor reducer so that the colum 2 can rotate around the stage
hor i zontat iptatibn kireatativgyir 4tahé tidi Sist wyatorkemmaicpair randoth widend col um 2
within a wde range, and can also nove towards |left and right.

around an axis parallel to Z axis. Stretching oil cylinder or other stretching equipments

are provided at the place on stretch arm 5 which is close to the first rotation arm 9 so that

the stretch arm 5 can rotate within the plane vertical to the horizontal plane and around

the stretch arm rotation kinematic pair 4 which is connected with the column 2. The

axis of the column 2 and axis of stretch arm 5 get through the said plane. In this way,

the display screen 3 can rotate in the vertical plane, and can also move up and down,

front and back within the vertical plane. Further, a counterweight device 7 is provided

on the first rotation arm 9, i.e. the first rotation arm 9 is consisted of a supporting arm and

a counterweight arm.  The first rotation kinematic pair 8 is driven by a motor reducer or

a hydraulic motor. In order to reduce the torsion and power of the motor reducer, a

counterweight device 7, like a counterweight arm and a counterweight, is added to

achieve the energy-cfficient effect.

The second rotation arm 11 is connected and matched with the free end of the first
rotation arm 9 via the second rotation kinematic pair 10.  The third rotation arm 14 is
connected and matched with the second rotation arm 11 via the third rotation kinematic
pair 12.  The third rotation arm 14 is connected and matched with a display screen 3 via
a screen rotation kinematic pair 13.  The second rotation kinematic pair 10, the stretch
arm rotation kinematic pair 4 and the first rotation kinematic pair 8 are arranged in
parallel with each other, and the second rotation kinematic pair 10, the third rotation
kinematic pair 12 and the screen rotation kinematic pair 13 are arranged perpendicularly
with each other. Preferably, the first rotation kinematic arm 8 and the second rotation

kinematic pair 10 both rotate around an axis parallel to the Z axis.  The third rotation
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One end of the stretch arm5 is connected with the |ateral side of the
colum 2 via stretch armrotation kinematic pair 4. The first rotation arm
9 is connected and matched with the free end of the stretch arm5 via the
first rotation kinematic pair 8 The stretch armrotation kinematic pair 4
and t he Kinensaticreirdfi rotatdsianametanaxjsaiaralBl wahe Kok andithe Ereengaiffoan axi s

parallel to Z axis. Stretching oil cyl]jnde oth st ret.chi ng. equi pment s
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via the third rotation kinematic pair 12. The third rotation arm 14 is

connected apd nmat che i.th a di ay .scr 3 via. cree i,on
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kinematic pair 13 are arranged perpendicularly with each other. Preferably,

the firsdontrollél bddwleisoeigmt iTheatres ramibr igerastopur Foisalrivembk kmeleiricc pai r

10 both rotate around an axis parallel to the Z axis. The third rotation
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third rotation kinematic pair 12 and the screen rotation kinematic pair 13.
Thus, eaghveRRql uadhs SN frafRhey SorveMaiTe Mhe WkdoRd shxtislegineastiopaif r@sdom and
this coordinating equipnent wth six degrees of freedom can be achi eved by
conput erdrawrd byel evanhosy,molirannzdbi grar coationok uselcdsribé agport. A seot her nor e,
t he display uses |ight-weight LED screen with an area of (11.28m x 6.74m
squar e neber s yed as theadeeiricTmetosupppublematpierediiesp isaysed &4 disperss the dgve
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Kinematic pair 13 is driven by an electric notor, and an annul ar gear
rotation is used as the support. A servo notor is used as the electric
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notor, and an annular gear rotation is used as the support. A servo notor
i's used @afolgs Ble@GLRACSUPRERT - ARcHBURYBr I¥RIsed ad Ui Botdf ed-dupsetvsper se
the drive force of the géars. A servo frequency converter is used as the

f r equencyoRMRICERare used td BBpérse die driotat foore ergen@. oA sarvodkequeay st r uct ur e
with large section is used to increasegits rigidity. The section from root
to the front end gradually decreases to reduce the weight. The box beam
uses sheet iron. The holes are punched on the |ateral plates and so on. The
first rotation kinematic pair 8 is driven by a servo notor, and an annul ar
gear rotation is used as the support. A servo notor is used as the electric
notor. Four servo notor reducers are used to disperse the driving force of




converter is used as the frequency converter. The stretch arm5 of box beam
structure is also selected. In order to save space for the counterwei ght
armof the first rotation arm9, slotting is opened in the mddle of the
upper and |l ower plates of stretch arm5 ection of Y axis so
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knuckl e bearing that can nove slightly in order to overcone the un-snooth
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column rotation kinematic pair can be changed to a knuckle bearing that can move

slightly in order to overcome the un-smooth rotation caused by the error resulting from

the steel structure manufacture. It is also necessary to release the freedom degree on the

Y direction.

In order to achieve the precise coordinating action of the three robot arms with the
same structure, a high-performance central controller is used. An encoder with high
precision is used to detect the speed of each kinematic pair. A closed-loop control of the
speed and the position is formed with the controller. = A proportional valve with high
precision is used for the electromagnetic valve of the oil cylinder. Each control system

is coordinated with a mechanical system so that it can run rapidly with predetermined




Al'l enmbodi nents described herein are the preferred enbodi nents of the
present application and do not intend to limt the scope of the present
invention. Al equival ent changes and nodifications made in accordance with
the clained scope of the present application are within the technical scope
of the pPreg@nttojaghigns thedesiredparippmance effeefs. A | arge screen coordinating

equi pnent with six degrees of freedom characterized in that it conprises
three sane robot  arns arranged jin parall t .equal distance; each robot
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All embodiments described herein are the preferred embodiments of the present
application and do not intend to limit the scope of the present invention. ~ All equivalent
changes and modifications made in accordance with the claimed scope of the present

application are within the technical scope of the present invention.




a second rotation arm which is connected and matched with the free end of

the first rotation armvia the second rotation kinematic pair; athird
rotation arm which is connected and matched with the free end of the
second rotation armvia the third rotation kinematic pair; and t he

third roCaniMdfS armis connected and matched with a display screen via a
screen rotation kinematic pair; the stretch armrotation kinematic pair,
the first rotation kinematic pair and the second rotation kinematic pair
are arrangedl.pak drgedcrasntchoeawhing tipepmentheitls 55 dagkeesotididedomki nemat i ¢ pair,
the third rotation kinematic pair and the screen rotation kinematic pair
are arr athgeastesigedsndiniduramprsenihree smetrobetpems arranged ip parallelat gguad cr een

coor di naﬁ@l,i ng equi pnent with six degrees of freedom according to claim1,
char act ePFRaF: FFhTABRL 24N COBPIIBIG stretch arm rotati on kinematic pair, the
first rotation kinematic pair and the second rotation kinematic pair rotate

around t he axi arallel to,Z axis: the third. rotati Ki i i
Cotates. ar o HHE SIATEn S bIBTou iy SRt R S B AT B Yh
3. Alarge

ki nematic .pair . e rou h j LS
screen c%xc%?%iprr\%\?l&)ér\aggne%ﬁi ;?rraélﬁso OIt/\tnO%hS%)rs(f:a?(e @g?g@ghgﬁtﬂ?ti&eg%g%ng%l%r ding to
claiml Qt,2ivqbaracterized in that a counterweight device is provided on
the first rotation arm 4. A large screen coordinating equipnment with

si x degrees of freedomaccording to claim1 or 2, characterized in that a
count er wei ghyt i@ 6, bt S vigeh RtcohR@iddrwint RNt sib6f felcBludih dam

a stretch arm rotation kinematic pair;

a first rotation arm, which is connected and matched with the free end of the stretch

arm via the first rotation kinematic pair;

a second rotation arm, which is connected and matched with the free end of the first

rotation arm via the second rotation kinematic pair;

a third rotation arm, which is connected and matched with the free end of the

second rotation arm via the third rotation kinematic pair; and

the third rotation arm is connected and matched with a display screen via a screen
rotation kinematic pair; the stretch arm rotation kinematic pair, the first rotation
kinematic pair and the second rotation kinematic pair are arranged parallel with each
other; the second rotation kinematic pair, the third rotation kinematic pair and the screen

rotation kinematic pair are arranged perpendicularly with each other.

2. Alarge screen coordinating equipment with six degrees of freedom according
to claim 1, characterized in that all of the stretch arm rotation kinematic pair, the first
rotation kinematic pair and the second rotation kinematic pair rotate around the axis
parallel to Z axis; the third rotation kinematic pair rotates around the axis parallel to Y

axis and the screen rotation kinematic pair rotates around the axis parallel to X axis.
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5. A large screen coordinating equi pnent with six degrees of freedom
according to claim1l or 2, characterized in that a di stance sensor is
provided around the display screen. 6. A large screen coordinating
equi pnment with six degrees of freedomaccording to claim1l1 or 2,
characterized in that a nmechanical device is provided around the display
screen to avoid collision.
3. A large screen coordinating equipment with six degrees of freedom according
to claim 1 or 2, characterized in that a counterweight device is provided on the first

rotation arm.

4. A large screen coordinating equipment with six degrees of freedom according
to claim 1 or 2, characterized in that a counterweight device is provided at the front end

of the stretch arm.

5. Alarge screen coordinating equipment with six degrees of freedom according
to claim 1 or 2, characterized in that a distance sensor is provided around the display

screen.

6. A large screen coordinating equipment with six degrees of freedom according
to claim 1 or 2, characterized in that a mechanical device is provided around the display

screen to avoid collision.




