Large Screen Portable LED Display Cross Reference to Rel ated Applications
[000 1] The present application clains priority to the US Provisional

pat ent appbi2omtasessofi |l ed on Nov. 10, 2008, havi ng appl i eariuseomes3isad no.
61/1 12,825, with the title "Large Screen Portable LED Di splay”, which is

i ncorporated herein by reference. [0002] The present application also
clains priority to the US Provisional patent application filed on June 15,
2009, having application serial no. 61/186,968, with the title "Electronic
Di splay Assenbly”, which is incorporated herein by reference. Background of
I nvention [0003] The present invention relates to |large scale electronic

di splays, and in particular to a portable |arge screen displays. [0004]

Large scfeen disgga.s ar e 0 n dgp t sporting events and ot her
public gL:aEgEag C%aemﬁ@%byleiﬁﬁdm&p'i’awm|ations. Wi | e such
di splay can be set tenporarily and renoved this is very tinme consumng, in
part because it is difficult to identify and repair defects or faulty

conponengrd)%ﬁ Iﬁe;f%ﬁb"e tb)‘p@%]r@gég?%gﬁgpga&qgﬁfl rst object of the

present Inve ovide a l hat is portable,
robust and easy to repair. [0006] It is a further object of the invention

to provi e r th . Ciit bl e
i spl ay. 580 nie L 8ent LBIERRh oL B B e or t abl e
di splay i s bot h appilicatian dil¢dadralNow.dl0y 20089 having bgpicafien sepiat halsill i1Ry82and
storage. [0008] It is a further object of the. ipvention to prov%%e such a
display in a varfigt e gtle phpiggsreceaPartaje LES Rispeyt oyhighdnedreiteds por t at i on

and set up in ah%?eriﬁ%}’ef&fence.

[0002] The present application also claims priority to the US Provisional patent
application filed on June 15, 2009, having application serial no. 61/186,968,
10 with the title “Electronic Display Assembly”, which is incorporated herein by

reference.

Background of Invention

[0003] The present invention relates to large scale electronic displays, and in

particular to a portable large screen displays.

15  [0004] Large screen displays are commonly deployed at sporting events and other
public gatherings, but are generally large fixed installations. While such
display can be set temporarily and removed this is very time consuming, in
part because it is difficult to identify and repair defects or faulty components

in the displays.

20 [0005] It is therefore a first object of the present invention to provide a large screen

display that is portable, robust and easy to repair.

[0006] It is a further object of the invention to provide a means for transporting and

protecting such portable display.



venues. Summary of Invention [0009] In the present invention, the first
object is achieved by a portable display conprising: an axle, a plurality
of cabl e wOtaohsa3svo said axle in a laterally spaced apact/usedsisashi p
along said axle, a flexible electronic display surface conprising; a
plurality of horizontally elongated substantially rigid elenents in a
vertical array, each rigid elenent having a front and rear surface and

cont ai ni plyrali of LED laterally arrayed to formregul arly spaced
i xel s, ERE7p uﬁauSiatf@fvt%?r@aﬁt 0@6&?%6“%%%@?@8%?@? QISB[?O%&%{ﬁghlgiaBﬁj\al
control nodul e Q&aﬁ@ﬁ?hghﬁwgﬁﬁhﬁﬂﬁﬁkmﬂﬁyBh@&bﬁ%@.S'Qna| and power
connection between each of the control nodule on adjacent rigid elenents, a

bar secured to opposite ends of said cables fromsaid axle, wherein each
cabl e i s[080Bhchdtistadutther abgest oksthe inveatiof totitevide gidh adispteninsa yaricgaeh
vertical array mhﬁ# Q%t%fnﬁjﬁﬁ&nﬁn%gkgiﬁ%BJ??aﬁgogﬂg%: thearg &Iaf verti cal
spaci ng of the g i éﬁjgcen rig?d)efeﬁ%ﬁEs T8 pYOVP & pitXet €. [ 001 O]
Anot her obj ect aknididde i nvention is achi eved by providing a portable display
transporter conprising: an el ongated vehicle chassis having a | east two
spaced apart wheel s di sposed on opposite sides thereof; a canister for
containing a rolled flexible display di sposed on said chassis having an
upward facing opening, two or nore rigid support nenbers capabl e of
extending vertically above the chassis at the end of the canister, with
each rigid support nenber having a coupling for driving the upright travel
of the flexible array as it is unwound fromsaid canister. [001 1] The
above and ot her objects, effects, features, and advantages of the present
invention wll become nore apparent fromthe follow ng description of the
enbodi nents thereof taken in conjunction with the acconpanying
drawi ngs. Brief Description of the Draw ngs



[001 2] FIG 1 is a perspective view of the flexible electronic display
screen extended froma storage canister on the carrier/trailer for view ng.
[001 3] PWQ@.200/058388 perspective view of the canister onPChaiSe@ws3s84trail er
as the flexible electronic display screen is retracted therein for storage
and transport. [001 4] FIG 3 is a front elevation of the at |east
partially extended flexible display of FIG 1 showng further detail of its
nodul ar construction and attachnent to the axle for storage in the

cani sterQ I ' ihack el evation view of Fig. 3. [001 6] FIG

5Ais a §r‘d@3i@§c@réﬂam¥§03{‘$@n t hrough section reference line AA from

FIG 3 when the electronic display is at least partially extended. [001 7]
FIG 5B | crqss-sectional el eyatd on.through. section reference |ine BB

fr om r AP nedt P Elent P emie YRR RS EED PR HFPET: endea.

[001 8] FIG 6Acbmpaisingadn &€ ualinality\feblefattactedns bfd aslegimeMterhllpm FI G 4
[001 9] FIG 6B is a front elevation view of the carrier segnent of FIG 6A
[0020] FI G 6C isBacgd eperé radatiopship glpngrsatdele ghlexiie lagramig displaypesfacgA and

6B. [002 1] FIG ] ' ' . rrier
seg rresgt of FIG cgﬁggglﬁggal %llmrnlagltt}ég{) O\tﬁygkﬁtﬂ ?/’\élooﬁa y%tlgég S Fa%?g%%?@fﬁ%%@éi S a
Cross-sectional iehevaichicarrayhcabglyid eletentrhavefger oent ircee sdf#cfandm FI G 3
when the el ectronic. display j Sgﬁftglfr)a(:t ed within the cani $ [0023] FIG 8

ter.
is an electric SER@ERg ePuTady ahh-bP ¢ Rierglastayshie ﬁ@ﬁ%ﬂu%{fyg%ﬂaP%tion_to
the el ectroni ¢ il a ARAISKIQNSH Ql AR IMRIRMAPARA] hil O 15 2

perspective viewsimlar to ut ‘'omtting the electronic display
screen to show tmhaluheaheavhsmpid demkntf tai fhaxitilbeigpall dnd lpaweoconmdg@®nof t he

di sp] ay screen above the canister. [002 5] FIG K 10.is a rear el evation of
A e I@Y Fo02 6 Meteen padh e Feriol ledifest st bt he AP SEOVR
partial ly extendg@pposite ends of said cables from said axle, wherein each cable is attached

to the rear surface of the rigid elements in each vertical array whereby

tensioning said cables provides the regular vertical spacing of the LED’s on

adjacent rigid elements to provide pixels.

15 [0010] Another object of the invention is achieved by providing a portable display
transporter comprising: an elongated vehicle chassis having a least two spaced
apart wheels disposed on opposite sides thereof; a canister for containing a
rolled flexible display disposed on said chassis having an upward facing
opening, two or more rigid support members capable of extending vertically

20 above the chassis at the end of the canister, with each rigid support member
having a coupling for driving the upright travel of the flexible array as it is

unwound from said canister.

[0011] The above and other objects, effects, features, and advantages of the present
invention will become more apparent from the following description of the

25 embodiments thereof taken in conjunction with the accompanying drawings.



el ectronic display screen on a trailer. [002 7] FIG 12A is an expl oded
perspective view of a portion of the display according to a first

enbodi mrerwowhavesassoFl G 2B i s an expl oded portion of theCriusenmonei8BL 12A.
[0028] FIG 13 is a cross-sectional elevation of the portion of the display
of FIG 12A and 12B, taken at the position A-Aillustrated in FIG 4 [0029]
FIG 14 is a cross-sectional elevations of the portion of the display of
FIG 23A and 23B, taken at the position B-Bin FIG 25 [0030] FIG 15 is a

front el IO t] iy in FIG 12-13 show ng the
posi ti on?ﬁ?j %@@ﬂﬁ‘@ﬂ@ Q(fgtriﬁd%ﬁ\émﬁl n FIG 2 and 3 respectively.
[003 1] FIG 16 is an enlarged portion of the exploded viewin FIG 13.
00321 Hofhany G b At eh oreh g el e s R B R Aol sl s g

[0033] F 8 is a er nl-argea’ portron o e view in FIG

16 [0034] FIG ¥ hStoragR@EBIRRE bh W catrwtsilomongickhigg front side of a first
enbodi nent of the hinge shown in the previous figures whereas FIG 19B is a

perspective view.show ng the back side thereof. [0035] FIG 20A is a side
el evat i o#068] t hdTHi Age PSisterty e gav Hd dheramistefon tbagarppidrailzegs ths flexihlen vi ew

showiqg the fr O%ﬁec&rﬁﬁ%%@piiﬁ?ﬁ@h ifleFactéd gi}e-ire‘:ln ForREdr éée%tdit}’a%s drfw of ~an

assenbly of hinges shown'i e previous figures Inthe configuration when
the display is rolled up for storage and transportation. [0037] FIG 22 is
a side elogvdl i o¥lof 3 K Grokleva00B8] thElaGeca Paitrllz ckicoded Penblpdosplayefvi ew of

dj oi ni ti dj. bl.ad L Fl 12A L t ttach t t
form a 1'arger  andgr st BegainRaeeT B4ty woyte it PRl et aelir of *°
adj oi ni ng porti gre Hflc SR%RIrAc iAdhAGRNker.

[0015] FIG. 4 is a back elevation view of Fig. 3.

10 [0016] FIG. 5A is a cross-sectional elevation through section reference line AA from

FIG. 3 when the electronic display is at least partially extended.

[0017] FIG. 5B is a cross-sectional elevation through section reference line BB from

FIG. 3 when the electronic display is at least partially extended.
[0018] FIG. 6A is a rear elevation view of a carrier segment from FIG. 4
15 [0019] FIG. 6B is a front elevation view of the carrier segment of FIG. 6A
[0020] FIG. 6C is a side elevation of the carrier segment of FIG. 6A and 6B.

[0021] FIG. 6D is a front elevation view of a leaf from the carrier segment of FIG.

6A containing a plurality of pixels.

[0022] FIG. 7 is a cross-sectional elevation through section reference line A-A from
20 FIG. 3 when the electronic display is retracted within the canister.
[0023] FIG. 8 is an electric schematic diagram of the power and signal distribution to

the electronic display and extension/retraction system.



blades in FIG 12A after attachnment to formthe |arger display. [0040] FIG
25A i s an expl oded perspective view of an alternative enbodi nent of the

di spl ay twetoo#shisys a nore preferred enbodi ment of thePhirngeoosinesssas Fl G
25B is a perspective view of the reverse side of the display board thereof.
[0041 ] FIG 26 is a side elevation through a portion of the display
wherein the LED board is protected by a cover. [0042] FIG 27 is a

preferre odi nent .of the cover shown i I 26.. [0043]. FIG. 28 is an
bl ot r| OO A merfE: & v bPSRGHA v AN SHBUP FHT S PUETEC HEETSE or na i ve
buses. [0044] Flap14%cRRAYES sty BRBAhABRRL 10 1ifig i)l RALBLRBE Edgh sTRh@Y 1N a
rolled state ready for deploynent in a truss frane that supports the notor

and for ease of dsipphayageeentabavestbocanisterd set up. [0045] FIG 3 1 illustrates
in perspective view a preferred enbodi mrent of a connector that can be used

with or w ut hinged or  cabl tJ on between el ongated bl ades t hat
support wgtéeﬁEDFE¢Sp gyarg%raeﬁ%vsa%[aggggﬁfﬂ.e 32 illustrates in a an expl oded

cross-section elevation view the preferred enbodi nent of the connector of
FI G 30 pepbpyedI@i 1 hishi mgedewiof aadthe entbvdandrit ofi tHeqiavedly extcndgdit ed bl ades
that support the LED di splay boards.[Q047] FIG 33 is another expl oded
perspect i ve vi ewlS§HOBCIDIAYORTSSR ORIBA 2181 t 0 show an addi ti onal conponent .
[0048] FI G 34A and 34B are cross-sectional elevation through portion of

the di spjpayzj N H& 134134 é%i&&e&b@sp%ﬁebfwgf@ |1 86£BE theQidplhs hi nge but
t hrough the signal -power nodule only and FIG 34B being through the hinge.

[0049] FI G 35 areorgingrio vifesmsmbbdanait mkwaahto.AR tsiapleasplotediportiss efibl i es
show ng vari ous tt he con? ('E:t%of FI G 30-34 as deployed in various neans
for connecting tliﬁee“ﬁﬂ’ll{l'g e Yl'ades to assenble the el ectronic display.

10 [0028] FIG. 13 is a cross-sectional elevation of the portion of the display of FIG. 12A
and 12B, taken at the position A-A illustrated in FIG. 4

[0029] FIG. 14 is a cross-sectional elevations of the portion of the display of FIG.
23A and 23B, taken at the position B-B in FIG. 25

[0030] FIG. 15 is a front elevation of the portion of the display in FIG. 12-13
15 showing the positions for the sections A-A and B-B shown in FIG.2 and 3

respectively.
[0031] FIG. 16 is an enlarged portion of the exploded view in FIG. 13.
[0032] FIG. 17 is an enlarged portion of the exploded view in FIG. 16
[0033] FIG. 18 is a different enlarged portion of the exploded view in FIG. 16

20  [0034] FIG. 19A is a perspective view showing the front side of a first embodiment
of the hinge shown in the previous figures whereas FIG. 19B is a perspective

view showing the back side thereof.

[0035] FIG. 20A is a side elevation of the hinge in FIG.19A and 19B, whereas FIG.

20B is a plan view showing the front thereof.



[ 0050] FIG 36A and 36B are plan views of a single and nultiple blade
assenbl i es showi ng various the connector of FIG 30-34 as deployed in

vari ous meangise3sconnecting the nmultiple bl ades to assecnblus2admeisBect roni
display. [005 1] FIG 37 is an expl oded perspective viewto illustrate

anot her enbodi ment of the invention in which elongated bl ades supporting
the LED display boards are tiled together on a rigid frane.Detail ed

Descriptjon ][00 ferring to FIGS.,. 1 thr 37, there.is illustrated
Cherel h W33l atdi b G TSH GeV et PEah B DL sy B e Piiaral |y
denom nated 100 Hg%fe%'iﬂthe[&gﬁ%{ﬁhﬁbrﬂwﬁwﬂfe% Wird 1R daupf fof &Bra%éﬁaﬁ&“ ment of
the present invention, FIG shows a first énbodi nent of the display 100.

The displ ay 100 tiagspooiepon.sed of a flexible electronic display surface 30
capabl e of being wound or w apped around an axle 10 for storage and

transpor OF}'pe fP‘Ié’.‘%P{&ea S-(%ieeeglgvra?-nin%fgié‘gilay surface 30 has a plurality of
hori zontal Ty el ongated refatrvely rigid elements 3 1 in a vertical array,

each el enent containing a plurality of LED s arrayed to formregularly
spaced piooeB] 32, FIGhe3 IsEdrent parspadive vy obatjoiaingpokticositadpcentritl gfes dnnect i ons
for imge displ %ﬁﬁ There is a flexible connection via a connector 40

t

bet ween hori zontdbt {2Aayacemttashgey te fumenipeecs fisplagxi bl e El ectronic Di spl ay
surface 30. Such pixels 32 are shown in FIG 15 in nore detail. [0054] In

the embogjorBnt QiGFb 4SS a%rorﬁ%@%?éétiv%%@v@@f oiﬁfn% p%}tri(ﬁ%}esgvérgl th"&eﬁte ar of

each of the relatively rigi ements 31, to effectively connéct themin a
hi nged arr angendtadeain Flite 12Axddr siharbinegt tndows durlgrgendidglty.ne adj acent pi xel s
32. One end of these laterally spaced cables 20 are then attached to the

axl e 10, h et osite end of the cable 20 are attached to
ol ongat 8881 *oF T8 LPTR S GofU PeorgThE BT o SRRl PRIt ng a
| easto a porti on didpldytBat deploys a more preferred embodiment of the hinge whereas FIG.

25B is a perspective view of the reverse side of the display board thereof.

[0041] FIG. 26 is a side elevation through a portion of the display wherein the LED

board is protected by a cover.
[0042] FIG. 27 is a preferred embodiment of the cover shown in FIG. 26.

15 [0043] FIG. 28 is an electrical schematic for signal distribution and routing via

alternative buses.

[0044] FIG. 29 shows an embodiment of the electronic display in a rolled state ready
for deployment in a truss frame that supports the motor and for ease of

storage, transport and set up.

20  [0045] FIG. 31 illustrates in perspective view a preferred embodiment of a connector
that can be used with or without hinged or cable connection between

clongated blades that support the LED display boards

[0046] FIG. 32 illustrates in a an exploded cross-section elevation view the preferred
embodiment of the connector of FIG. 30 deployed with hinged or cable
25 connection between elongated blades that support the LED display boards.



power and signal distribution cables 704. [005 5] It is also preferable
that a roll wheel for taking up the cable 20 be nounted on the axle 10. In
addi ti on wbhenw/@ssohol es for cables 20 to enter axle 10PCEFIUS2004/063880s bot h
t he support cables 20 and a cable to stick or blade clanp, attached pul

bar 60, as well as a Stick Controller/ Power Supply to the notor for

wi nding the Power/ Signal Cable (Stick-Stick) 505 wth the flexible

el ectronj c djspl 0.[0056] FI 5A and B.illustrate el ectronic

i Spl ay. 10067l or T ShaBEURT bR rerart ity of SR aT B0 A € Shov

i ncludi ng the Poweudieha Bhobhédut or Node 708 with Power and data cabl es

i nside shaft or axle 10. [005 7] FIG5A is a cross-section of the canister
with the electronic display 100 extended upward taken as section A-Ain
FIG 3. PoesbB iFGadth erd 34 erd apssgiectidnal glavtiondhronizh hortien of thecdisdan ¢

di splay 100 exten pyayr e . ion B-B in FI show. t he
Fl exi bl e EIectr6%?§§f#s%?gﬁhéﬁgf%%gggggééFgﬁ%gﬁ%ﬁ§n¥ﬁ§%%ﬁ%%%¥yﬂ%abIe 20.

[ 005 8] A pl ur alsidnyl-pdwatenddutabnigah@ ¥1Gf 34B2baih ¢ iebyphrthghihgear ri er el ements
di sposed adj acent to each other. Each rigid el ement being connected to the
| ateral |y adjacent elenent in the adjacent colu by a fl.exible connector.
A cani st %f 1 iFéép%%ed)é@ Yigys egﬁ"nﬁl&g]ﬁiaﬁént %plagraéeﬁwe%{laﬂ}w%@%genem at
opposi te ends and; oot BEFRPIS0ed A o as shown in
P85 ana 7. [ 00Rg P eMERok BEFRRI0EH S dch R R ML SRR TS e

enbodi nent for assewhhg fy mlepleHhdes tayssemblehike toctronondiaplhy. el ongat ed
relatively rigid elenments 110 in a vertical array, each el enent containing

a pluralj f ar dtqg formregularly s d rt pixel 132, the
CeD 5 naltPRel polh- 3 d SHEr-Td P of P eEl e abRGRE 5B ePfifage
di spiay, whi ch rBywingGlaHees e eaidde®i of FIMIIN084 & depRYBRfin SRk Yne@hs Rl Ch
there are optionally nmultiple controller with o
connecting the multiple blades to assemble the electronic display.
[0051] FIG. 37 is an exploded perspective view to illustrate another embodiment of

the invention in which elongated blades supporting the LED display boards

are tiled together on a rigid frame.

15



one or nore power supplies. [0060] FIG7 is a cross-section of the canister
2 1 with the electronic display 100 retracted therein as taken as section
A-A in FIV0 2810/Budsh bar 60 is coupled to the |ast verti earlus2@djoessent set
of the rigid horizontal display elenents 130. As support cable 20 is wound
about axle 10 to roll up flexible electronic display 100 on itself, an
alignnent ranp 702 is preferably depl oyed about a portion of axle 10 to

gui des the power and data cables 704 inside of axle 10 along roll wheel

703. [00 Egagji eV hene for the distribution of the
power fr&éta aDE%¢rggtmaﬂfecti fiers 802 to the notor 803, which
are opti inq&@%H I i Vi pler : eis also a
power ca@pgbbenera o?gﬁgly%%éﬁhgwg?%zﬂ@%§I%ERQ%%P&gghgﬁgéfggggonechanicaI
interface 806, ampaptdtargd sccewsitm@mableilad displag.ezcdErally soodmiastecdn ORI BiIn.

interface) and preferably a rectifier fail switch 808. [0062] The term
cable is, intended to enbrace ot her flexibl e nmechanical me s, hesi des
Conee anonsf o 8 o @ufinet ARE ad e e ml gRRT Rt B onth el R3S or
exanpy es chai ns ;ang dhsodsrthent i edigaar 100. ThadRSlay[10083Lorptidkh8Eat he term

connected neans directly connected wierein the térm coupl'e neans connected
directly or thrdlegibloglectmindisplandetiface shahpabdndidrcingrapundorcoimed y
connected to el enent, thu oupled. I n general., apsent ds. t he contrary
el enent s that - artobganas kel il b Eikes BT, T M cUBkc a5 |

ext ensi on of barsufced HasWpidradtytdTeofikenthlb} dodead ictiivelydigsdtiashettdr f ace 30
as the axle 10 is allowed to rotate in a canister 2 1 or alternative

support or st or aden gtveticelaey. wrbelenprnt peitaipong asplpiglityofdyEld wde@yedtopr ovi de

suffjfient tensi p I t :

o Tl Censioh LAl SRR A% eyt b Rl LA,
interconnections for image display. There is a flexible connection via a
connector 40 between horizontally adjacent rigid elements of Flexible
Electronic Display surface 30. Such pixels 32 are shown in FIG. 15 in more

detail.

15 [0054] In the embodiment of FIG. 1, support cables 20 are attached to the rear of
cach of the relatively rigid elements 31, to effectively connect them in a
hinged arrangement at the fixed spacing necessary to define adjacent pixels
32. One end of these laterally spaced cables 20 are then attached to the axle
10, while the opposite end of the cable 20 are attached to an elongated bar or

20 pull bar 60. Axle 10 is optionally hollow for storing at least a portion of the

power and signal distribution cables 704.

[0055] It is also preferable that a roll wheel for taking up the cable 20 be mounted on
the axle 10. In addition there are holes for cables 20 to enter axle 10. FIG. 4
shows both the support cables 20 and a cable to stick or blade clamp, attached
25 pull bar 60, as well as a Stick Controller/ Power Supply to the motor for
winding the Power/ Signal Cable (Stick-Stick) 505 with the flexible electronic
display 100.



[0065] In nore preferred enbodi nents shown in the FIG 6, four LED s that
forma single pixel 32 are arrayed laterally on a | eaf or LED display board
130 t hat wotammss3sbo the relatively rigid carrier el enerCTas2moacss410. The
carrier in this enbodiment has a matrix of elongated | eaves or LED
supporting display boards 130, 4 wde and 2 high, with the detail of a
single |l eaf highlighting the LED set that conprises the pixel in FIG 6D.

Mor e gener Y, C el at veI d carr ment 130 h at |least 2

| eaves aﬁ%r()a@ie ﬁge g% 3%1 ‘;l/hlsf %]8] e‘?ﬁﬁglc Jﬂsrpiaydi@p"i’%%? ef(‘fé‘dﬁggm?‘he advant age
flexible el ectrqningtdinglyaytaibh Bﬁﬁ%l&ﬁ’) ﬁaéqﬂdﬁag thaPEW &AD AL Dfls(tﬁB%tH}JNBﬁé)' e

el ongated relatively rigid elenents 130 to forma large, > 6 ft. wde or

tall display for70%ivethi Rrquwnédhfamg@eﬁllstdaﬁbét at adpddt i ng events and | arge
public gatherings. As the display 100 uses LED s it can be bri ght enough

for dayl %)%EE us%‘IGFSlKt her%%s]s%%tgo%(ﬁ"tﬁgcan rcv%{ll_"tb% Vechohd gﬂ‘d’oesh rate for

full col deo play [ d sp can pe ro when t he

tensipn on the cakheéed pwel easeds bacnb@IAl-Ang RI@e3 Gt Ipise cebssrs@atﬁcﬁﬁbf
relatively rigid elements 3 1 about, axle 10, the rolled display is portable
inthat it can 6@6@8@@%%@@6@%@&@@9 dﬁslaé(ﬂ@os?f‘t?ﬁé%ﬂVHWaéd&k@tlééﬁqc\P‘éncam ster

2 1l until it is I ed ot her
enbodi nment s, eHJ gllﬂ FlI1§y3 %%JGN %CIUIOHI afgﬁgiéltd%gl{}%f? éfqlﬁlebl%?/al | er 25.
The const ructl onhoSumpostl e 2@0 pr OVI des mechani cal st abi I i ty i n noderate
wi nd and weat her conditions, despite having a reI atively large size. [0068]

The nodu construction.of .each of It| e elongated.rel atively rigid
o1 erront sl0B58Ena A ABFAEPEEHGR Agey PoIRToREeE B SErienCORRe o0 e weat her
resiggance. The jgpdedtas e&%rbﬁlﬁérUEéthfgl@Eleﬁl%ﬁhb&ﬁ%:&diﬁe&% td b eat&hppgat ed
relatively rigid carrier elenments 31, shown in , facilitates repair

and repl acenent adfaceidfcbameanyen de gﬁ]laaqnt edlemertysa ﬂ??@bﬂ@@PHﬂbeﬁv@W@lﬁ‘f@r gl gnal

control nodul e ?sn p}oQ%eﬁ or conIan%Ial‘é: ﬁle 1(111 rgtlaleyngn%%gement at opposite ends and

containing the coiled or rolled up display, as shown in FIG. 5 and 7.

[0059] FIG. 6A- 6D illustrates in further detail one embodiment for assembling the
15 LED array on the horizontally elongated relatively rigid elements 110 in a
vertical array, each element containing a plurality of LED’s arrayed to form
regularly spaced apart pixel 132, the LED’s having power and signal control
interconnections 140 for image display, which may include a carrier,
controller, power supply of which there are optionally multiple controller with

20 one or more power supplies.

[0060] FIG.7 is a cross-section of the canister 21 with the electronic display 100
retracted therein as taken as section A-A in FIG. 3. Pull bar 60 is coupled to
the last vertically adjacent set of the rigid horizontal display elements 130. As
support cable 20 is wound about axle 10 to roll up flexible electronic display

25 100 on itself, an alignment ramp 702 is preferably deployed about a portion of
axle 10 to guides the power and data cables 704 inside of axle 10 along roll

wheel 703.

[0061] FIG. 8 illustrates one scheme for the distribution of the power from the

Generator Set 801 via rectifiers 802 to the motor 803, which are optional in
9



powering and controlling the LED s in each leaf of the rigid el enent. Each
control and power distribution nodule is disposed on the back of the
rel ati velwornogii43sarri er el ement, as shown in FIG 6A, whiraiszemwecisiysically
connected in series (FIG 4) to the correspondi ng nodul e of the next
adj acent relatively rigid carrier elenent, via a bus that provides a
paral l el electrical connection. The display 100 can be rolled up for

storage and redepl oyed wi t hout the need t i sconnect and reconnect the
ol ectr; cal coneBibRLaish f R wHEeayT s 01 6BSET Bras POSRERD an

alternative to tRR.GRRAFSISE:r KvifehigDd, i&ell 8 M QbctoridHssicdBRBaLc8Y6,Ng 4
generally open but rigid sides due to supporting cross beans. The truss

menber support anmptional gagomadintasfaceRB0Tueh ay aralk]48 in@rfaf o freforaby

preferably, each relati.vely. rigid carrier elenent has protectors, such a
soft pads that @%?%HargﬂFV%?%P%Q§‘prevent the back surface of one carrier

el enents, or the conponents thereon from damagi ng the front of another

carri®r ploepepnt SShesetghcadte is itehdaAve smbrude biter HELSlc mbdanichlanethb@hbay i s
rolled axle for staqorage or dispensed fromthe canister 2 1 for use.[0072]
As shown in FI Gbegdes ©pesad wirieicabdire suchias flexibla asesmblies of §nkesposder about

the axle for naﬁkﬁggﬁgEﬁhﬁﬁh“9993%§$§%E%m”ﬂmﬁg&@ of the control and power

di stribution no I'n the ver um of rigid elenents [0073]
Further, the lack of an edge support elenent in the deployed condition
provi des[0068] sedivthsisthe itdrimngpnoéctedintans|deredilys pdrangsted Oheremt theltamgerupth spl ay

assenblies', such as to create w de screen panoram.,G. vViews. [0074] The
onl oy 1 of ot omechE AR R RRE D DEmSE ot b Rnouch ¢ or

viewng at a | argginthind} aitngcted tSRSbhtNBuLORPlcd. RNEnkaAl a8sdbRbld t8@cheri ngs.
[0075] The display emits light of a sufficient brightness for it to visible

i n out door dayl icghtranyskmdno0Oiia]arThenngiigd diregsnd sy befcowed.di spl ay i s capabl e
of being refreshed at a rate which

[0064] The full extension of bar 60 will unwind the flexible electronic display surface
30 as the axle 10 is allowed to rotate in a canister 21 or alternative support or
storage structure. When the bar 60 is fully extended to provide sufficient
15 tension to the cables 20 the assembly of the elongated relatively rigid elements

31 becomes rigid and is mechanically stable.

[0065] In more preferred embodiments shown in the FIG. 6, four LED’s that form a
single pixel 32 are arrayed laterally on a leaf or LED display board 130 that
attaches to the relatively rigid carrier element or blade 110. The carrier in this

20 embodiment has a matrix of elongated leaves or LED supporting display
boards 130, 4 wide and 2 high, with the detail of a single leaf highlighting the
LED set that comprises the pixel in FIG. 6D. More generally, each relatively

rigid carrier element 130 has at least 2 leaves arrayed horizontally.

[0066] Thus, the display 100 has the advantage flexible electronic display surface 30
25 can be fabricated from multiple elongated relatively rigid elements 130 to
form a large, > 6 ft. wide or tall display for viewing at a large distance at
sporting events and large public gatherings. As the display 100 uses LED’s it
can be bright enough for daylight use. Further the display 100 can have a

rapid refresh rate for full color video play.
10



is sufficiently rapid to display full color notion video. [0077] As shown
in FIG 1, 2, 9 and 10, the display can be towed on a trailer 25 and can be
stored i rwea2proasessvi ve cani ster 2 1 nounted on the trai PET/UR2009063884 | S
unrolled fromthis canister 2 1 for deploynent (FIG 1). Further, display
can be deployed fromthe canister 2 1 without the need to renove the
canister 2 1 fromthe trailer 25. [0078] Further, the lifting nmechani sm and

cable stghiljze th di spl i n moder at.e wi nd conditions, despite
Cro reratioal y oAy e SpER 180 ot B rofte WheB RS ich th HenaP e GG ot
can be safely opgnat ek ﬁlﬁlti&)tbeel@ﬁg%%%ﬁn%lyl?fg’t“(?él%%l@t&B@@boﬂt@QﬁOﬂO fHee

physi cal connection of the power and contiol” nmodules is a flexi bl e cabl e or

Wi re capabl e of relidd dispjayustpertable im ihgi d ceth berterwtes], ontyelirailyr 36 ahdstotedas af | exi bl e
as the cabl e. Preferabl attach . to the rear,of each
o atvery 11 gr areshRRhnistl T RH] R R BRSO B pR atifeh GRSk °3
central |y di sposgdthepwabodidnts O 'dQ;FlaSFQ@O|1§de£&&&$le]wﬂiﬁﬁm@%ﬂt@d dpthas a
central spindle and apluralty of [ar dianeter rollers laterally spaced

apart for supportilagy. The gorstantion of diprlny E&bpreyidss moprnital sabibtt e rol l ers
as the axle is ng‘cicﬁf‘a‘%g tn{og&%%l/ea]'t:ﬂegfg&(}ltl&ls 86 ﬂg h&\?m%lal Et&\';e‘?}; Far%e ds\{fehl cle

chassis 27 with eas or tra s or coil ed
di splay 100. The canister 2 1 for containing roIIed erX|bIe display is
hori zont @okg] di Sihesestiutar coheruwchiassf sacl of thermdlepkehllgngaadiralgtitdig ripid nci pal

axis of the cam ter 2 1 orthog to the wheel axis. 3 i d support
menbers capabl e © %ln%ﬂdﬁé wﬁ)ﬂa gpesiions HIFEe batweehead %Vlgezlva?h? he end of
the ganister 21,.hayidRoTR ﬁ@é‘ﬂﬂﬁr édﬂsﬁ@d%hro%ﬁ'cﬁé‘f%é‘&h!tﬂﬁé clbh@¥&l of the bar
therein as display is unwound fromcanister 2 1. The neans to restrain the

upright travel otlativay bgrd dasria elbamentclblskovon 1mF1ge@éa01hmteamg@mealnd is driven
by a

replacement of defective display elements.
[0069] A power and signal control module on the rear of each rigid element, for
powering and controlling the LED’s in each leaf of the rigid element. Each
15 control and power distribution module is disposed on the back of the relatively
rigid carrier element, as shown in FIG. 6A, which are physically connected in
series (FIG. 4) to the corresponding module of the next adjacent relatively
rigid carrier element, via a bus that provides a parallel electrical connection.
The display 100 can be rolled up for storage and redeployed without the need

20 to disconnect and reconnect the electrical connections to the display 100.

[0070] FIG. 29 shows an alternative to the canister 21 in the form of a truss member
having 4 generally open but rigid sides due to supporting cross beams. The

truss member support a motor 803 and roller core or axle 10.

[0071] More preferably, each relatively rigid carrier element has protectors, such a
25 soft pads that extend outward to prevent the back surface of one carrier
elements, or the components thereon from damaging the front of another
carrier elements, such as the leaves and the LEDs, when the display is rolled

axle for storage or dispensed from the canister 21 for use.
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hydraulic, pneumatic, electric or manual power. Preferably, the display

bl anks itself off as it rolls up (and can turn itself back on as it

unrol | s) . wpQ0BMI543Bhe transport systemof FIG 1, 2, 9 amrdTAB2009/063384
preferably conprises nmeans to automatically retract the display in adverse
weat her conditions in to the canister 21. For exanple, the display stows
itself when the wind reaches a specific neasured speed (in outdoor

configuration) b he an ter shown. on t.he nmast.or vertic support
arm - Hoer e Houesp MEC T SvetrdrorsotsFopineatih dhgowtougbed”
optionally in signpabr HARTY Pafedib] QAn¥étlods & ERALT M @htr8f addhowdk spl ay
retraction nmeans. The aut omated nmeans can include a radi o beacon to receive

weat her f or ecastdsstaputioameedydesoy the wrticy] celympaifirigabelam@®S t o det er ni ne
| ocation and conpare mﬁth nmeasure forecasts and reports as well as using

the out pF)bég]TG] %eta lgc orfo e]%lne gepgaz?tre?emen"fnﬁ & Elo ec?gon hionpports or

cabl es. |ve ay cani s &"di sconnect ed

from3he trans p@mwﬂés&bf wanﬂéi;s tilifg offailtipde 5119p1@9mﬁmmtw1mgz:o Bisplaly from
above. In this configuration, the display deploys by unrolling vertically
downwar ds. [ 0087]asﬂeﬁ1bg‘ﬁ%t pHch aéﬁ%f@atﬁé?ﬁfie SRR RANGINHG VIR ster 2 1 may be

di sconnected fromthe transport trailer 25, and suspended vertically. In

this confgoguf at qullg dl%phlﬁ id b?glw‘%% ?ﬂelgspéf%’ fae ?n&/ﬁlch Hﬂgrééé%ﬁl.b\g%ﬂfo%;y.

[ 0088] e display 0°can on or of tra
trailer 25 incl wildsngata buse dtHaMmtspdrtmg abints adrlgrgt pubhagatkorinend down to
t he ground mhen the display is parked. [0089] A power supply is either an

net uded Ak ne TEAPED aaraet bt siieRarRadNE sl Coibfin *P658or h power

the pj spl ay 100.dagisgtivekd. as the exten5|on retraction nechanismthat is the
means to unroll t e el ectronic display 100 fromthe

[0076] The video content of the display is capable of being refreshed at a rate which

is sufficiently rapid to display full color motion video.

[0077] As shown in FIG. 1, 2, 9 and 10, the display can be towed on a trailer 25 and
can be stored in a protective canister 21 mounted on the trailer 25 until is
15 unrolled from this canister 21 for deployment (FIG. 1). Further, display can be
deployed from the canister 21 without the need to remove the canister 21 from

the trailer 25.

[0078] Further, the lifting mechanism and cable stabilize the extended display in

moderate wind conditions, despite its relatively large size.

20 [0079] The display is weather resistant so it can be safely operated in the presence of
precipitation.
[0080] The physical connection of the power and control modules is a flexible cable

or wire capable of rolling with the rigid elements, being at least as flexible as
the cable. Preferably, the multiple cables attach to the rear of each relatively
25 rigid carrier element, being deployed on opposite side of a centrally disposed

power and control module.
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canister 2 1 by driving the pull bar 60 upward. |In one enbodi nent, the
unroll neans is a |l ever arrangenent, shown in FIG 9 and 10, powered by
hydr aul i cwopnsunsaisnc or el ectrical actuators 1001 . Thi Cras20000b3sde a tilt
sensor (on the bar used to control the actuators to maintain even tension
on the cables. The display screen is omtted fromFI G 10 to better
illustrate the other operative conponents of the device, which includes 2

sets of | ower ar 1003 t hat ar i nged aryangenent at
BRI 3y ER T A 4 e IS YA A A T
in the upper paijteall§s c@gﬁgarator@, fRRfe APRRKAG LR PR saRIWERR of the

pul | bar 60. Between the upper Iomer ends of each pair of bars there
are separate paKmsI@frﬁ#m$auhﬁaﬂacsmmﬂ@is 1001 and 1001 ' . The first pair
or lower pair of actuators 1000" are coupled to the chassis 27 via rotating
hi nges 1@%% ﬁef 1§, 1@9 arlOtl{::t,tstlreflfl avls%ncefe a551s 59 1&'1 LQe’I‘s %% t | ower
arnms 1003 prvot viraa’ro ary énds o e ower uators

are i a hi nged teasecid OO rt»loadtd”teoil@d/\el@play IIBO Iﬂfé?cab@feoae fctrtb@ntauhngtged
connection 104 to the upper arns 1002. The uppertgalr of actuataors 1000 is

li kewi se in hi ng’@]éledc%?i‘h@éfilsﬁttlytl%htft?@ntﬁblb’ldlﬁli’ﬁﬁedﬁm echwssis 2/ hreksddy a60a and
60b and the m d@lgtilﬁgmh@@ﬂm?ﬁaﬂamo?m%%h% ﬁp%ﬁgﬁo [ 1.%%% RfedlgRoi nt of the

upper arns 1002 e activation o actuators in palrs 1000
and 1000 lifts the pull bar 60 parallel to the chassis 27 to raise the
el ect r onio©84d] s pll%igidlsﬁpporpmembsxsrdapzéﬂle ofhexatruerg erbheadliyrabote thh ehasisis 27hae

bl e20 t, of hi f ble t tor 803, to.l
The ol oct oni o draply oo ahPare aeberPB g DouT oh CBrhet Moty as

showp in FIG 1har BRIV &tkﬂlam%%uﬁd &o etk PA2TROMRAE!HE dedt@irt A8 pul |
bar 60 via a hoisting cable 1103. Two or nore rigid support nenbers 1104

and 1104’ ext endiprighttervel efahe barab@\ber chide ohadeyicsarpangamentne deimeh bf at he
cani ster ea(flh draquc dpn%tlfl%gt(i)cr telenFanboEi\’rmar}l%\e{f no%ve?r‘ lgrre]?erart.t)efy, e dlsglay blanks

itself off as it rolls up (and can turn itself back on as it unrolls).

[0084] The transport system of FIG. 1, 2, 9 and 10 further preferably comprises
15 means to automatically retract the display in adverse weather conditions in to
the canister 21. For example, the display stows itself when the wind reaches a
specific measured speed (in outdoor configuration) by the anemometer 1101

shown on the mast or vertical support arm in FIG. 11.

[0085] This anemometer 1001 for measuring wind speed is optionally in signal
20 communication with a controller of the display retraction means. The
automated means can include a radio beacon to receive weather forecasts and
emergency alerts, as well as a GPS to determine location and compare with
measure forecasts and reports, as well as using the output of force and/or

motion sensors mounted on display supports or cables.

25 [0086] Alternatively, the display canister 21 may be disconnected from the transport
trailer 25, and may be suspended horizontally from above. In this

configuration, the display deploys by unrolling vertically downwards.
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for constraining the upright travel of at least the pull bar 60 to extend
the flexible array upward as it is unwound fromthe canister 2 1. [0091 ]
Furt her, wbeodvispisay 100 and rel ated system nmay i ncl ude PaThISO@YOISB4

recei ver or transponder 1105 for receiving i nages, nessages and the |ike
froma w de broadcast stream (i.e. advertising) via antenna 1009. [0092]

FIG 12- 37 generally illustrate various aspects of another enbodi nent of

the el ectrqnjc displ 100 has a. plurality of horizontally el ongated

ol att velpSft i db et aoshias: el uisafyicadisthl Hin HedionteslRalt TR R ai ni ng
a plurality of lfRpodt Rdilc@¥ShndQuiRhiRd fGHEAR! Yn BRCGHiREaRL, B8, the LED s
havi ng power and signal control interconnections for inmage display. In an
al ternative enbalptentO0afcpioye by muelingomrizehelly. in FIG 12 and 13, the cable
need only be attached to the pull bar 60 or a header bar, when the

hori zont g| el L relnatively rigid el nt.s .ar nnected. to each
other th 83%% aq?%EFS%Phg@F“P§§S§¥O e’ eret rSﬁﬁ%bB?%gﬁﬁﬁﬂé%ﬁ ace 30 can be
fl exidl e dependiim@uddl vaHeusmedHahitgl datdlifennetihat encrf ddwWittoahop@aheéd bl ades.
In the enbodi nent shown in FIG 36- 37 sel ected conponents are nounted to a
rigid frame 420 Whssvksdisplens i3Feder r ed enbodi nent of the construction

i ncl udi ng the connector and bus, enable conplete assenbly, repair and

i nt enafipgof I 0 APl iSURIRGE HBRIcS LBR drfgthSaff 80 Y sabPALHoAm\h ever s
or an au@?enf:e. %‘E‘giﬁ ?ﬂtyéccor dange vvlcfglh asuc#:gglrll g ter n’ast{:ve Serrb(l)lﬁ%lrrent of
t he el ectronic dil6p8,ayhitl)CarFbeGnelbdéd amthetBer 23 asity aweportdbde powerar y

el enents of a showi.n xpl oded co ne of hari zontal | y el ongat ed
el atively ri gl dUBNERRPL IV A 100, g 390 ATy T EHaE ar o
connget ed by matphRUaklbRdRs islBE meARE R HirdW the d deroficshidpiy 100G AMRY | ses a
plurality of horizontally oriented bl ade assenblies 114 that thensel ves

conprise rigid ehwsigadbly dupmarthe phbrer6d uppard. wiiank ewiborinadnggheenrolf er r ed
to herein as bladesg havi ng at | east ,two n%hgqg Q{ﬂpes 12
n . Fan :

means is a Ieverarrangenient, shown i powereg by hydraulic,

pneumatic or electrical actuators 1001. This may include a tilt sensor (on the
bar used to control the actuators to maintain even tension on the cables. The

15 display screen is omitted from FIG. 10 to better illustrate the other operative
components of the device, which includes 2 sets of upper 1002 and lower
arms 1003 that are in a hinged arrangement at a common end 1004 between
the pull bar 60 and the chassis. Each of the arms in the upper pair are hinged
at or near opposite ends 60a and 60b of the pull bar 60. Between the upper and

20 lower ends of each pair of bars there are separate pairs of hydraulic actuators
1001 and 1001°. The first pair or lower pair of actuators 1000’ are coupled to
the chassis 27 via rotating hinges 1002 before the near the ends 27a and 27b
thereof, from which lower arms 1003 pivot via a rotary hinge. The other ends
of the lower actuators are in a hinged connection to the lower arms 1003

25 before their hinged connection104 to the upper arms 1002. The upper pair of
actuators 1000 is likewise in hinged connection to the pull bar 60 between the
ends a60a and 60b and the midpoint, and at the opposite end to circa the
midpoint of the upper arms 1002. Thus, the activation of all four actuators in
pairs 1000 and 1000’ lifts the pull bar 60 parallel to the chassis 27 to raise the

30 electronic display 100. As described in other embodiment wherein the cable

14



and 120" per horizontally oriented el ongated nenber or blade 110. FIG 12A
shows the such a vertical array 119 of the bl ades 110 absent the other
conmponentwot2o10fosuisher illustrates how a plurality of verCiraskooaosisgs 119
and 119" are joined horizontally to forma matrix of display conponents.
FIG 11B shows in an expl oded perspective view the conponents of bl ade
assenbly 114 attached to just a single blade 110. The hinges 120 and 120

are connected tq . the back.of the blade 110 bein ced apart from each

o her and the vaPtl Eaf LRSS o S SRR Bleda 85T DO DAGHIN o s HHHGRE 150 may
be part of the bi@ugsI00 fhorha rhibed Risttidar eferred that they are separate

el ements as describéd further below to facilitate construction, assenbly

and mai ntenance. Two or nore LED display boards 130 are disposed edge to
edge on 0R80hor iAdtsmmadively, ay shemtngd FéGohly dheeenrakt msens B BOvibeh APl aced on the

front, which is the si 0 iteahinges. 120 d Or. In_thi xanpl e,
R R Ty R e LRy A L Pl

bl ades 110. A si goghorpo@berdi1304 hinit ian ckieddihg vadiQallysoid élse chaRIy\eT at
di stribution board 160 and is nounted. to back of blade 110 and is in
el ectrical conndkg snshpfithe sanpstesads erchrimd suppgrtmagmbsyihgvige aghame! eb@iet types

connect ors 141 anck 442, At S BN v QYANGRl A A 3% Syin FIG 17

via apertures 1 e signa I st utio ul'e contain active
conponent s t hat fitetdbddardyhgverdnalt iemoodinddrdnn éhei caageer . be di spl ayed and
route such signal to controllers or switch that control which pixels 131

receive a he power |evel, d ndi.ng on the i e .encodi ng and
SRSl LT e IR 1 PRI el A R
backjpf bl ade 110 t@Rghohder IN0SQGLEdEiab BARREGEI A staAd HEDIROPSHS Widd and
130', as shown in FI 18. The LED board connector in this enbodi nent has 2

mul ti-pin plugs br&ulcast dtradp (itch adventatieg)wia intemekl@d8. on t he
[0092] FIG. 12- 37 generally illustrate various aspects of another embodiment of the
electronic display 100 has a plurality of horizontally elongated relatively rigid
elements 31 in a vertical array, each element containing a plurality of LED’s
15 arrayed to form regularly spaced pixel 32, the LED’s having power and signal
control interconnections for image display. In an alternative embodiment of
the invention, shown in FIG. 12 and 13, the cable need only be attached to the
pull bar 60 or a header bar, when the horizontally elongated relatively rigid

clements are connected to each other through a rear hinge.

20 [0093] The electronic display surface 30 can be flexible depending on the mounting
and connection of the elongated blades. In the embodiment shown in FIG. 36-
37 selected components are mounted to a rigid frame 420, however the
preferred embodiment of the construction, including the connector and bus,
enable complete assembly, repair and maintenance from the front surface

25 where the LED’s are visible to viewers or an audience.

[0094] In accordance with such an alternative embodiment of the electronic display
100 FIG. 12A and 12B illustrates the primary elements of a showing exploded
components of a horizontally elongated relatively rigid elements 31 formed as

a blade assembly 112 that are connected by mating hinges 120. Accordingly,
15



backs of the LED boards 130 and 130" respectively. It should be appreciated
that plugs 141, 142, 151 and 152 can al so be sockets when a correspondi ng
plug i s uwsecdommssise reverse side of the LED boards 130, PC3QS2@w/06381 .
Preferably the blades 110 are extruded profiles to | ower cost having
regul arl ystanped or cut apertures and holes for connection and alignnent

wi th ot her conponents as described further bel ow. By depl oying the
preferred bl ades, 110 con@ﬁcted.b tFe

referred hjnges , . the displa
0 i el uai g Ressipiay 408 Seroria a il BB vart R e sy o
di splay 100 al Sqm@l{m%e‘{ﬁ‘s'éije@%rhﬁriétr%%@i gf%%lgé(’f@&ﬁ\gﬂﬁ@ﬁ%étﬁ%rs i AP8Aicifs the

hori zontal array of the LED boards 130, ' and 130" are substantially the
sane wi dth the bfildéobtocferhé tabdranlnybidesfhaying ay bast tvalmatmgdysgesrd 2@ ol umms

of LED boar d 13050 14 bPrait iR R S A Rpg Bk 10y P e DY

on earh LED boarsgows #instiflea beaicsdria@rt ) oatheanslichono seprhedhe elge is hal f the
pi xel width so that assenbly of pixels in the display 100 is w thout gaps

or seans, enabl icAEPPEEtodLEperdlfastisteshgst ophutiliveeisywshie! pgaysel IOraadt ed from

the basic unit I: . 0 i § and
LED boards 130 Eggmﬁgfwggds&%zr]?@gé’ﬁ?%? %?]%{g}l%ni}{rﬁs%ﬁ%l %%%?ﬁgkt%qﬁg}c% B e
assenbly to brirgowhin 4o osplled pedplaive RiewbihadempomentofitegdesdssgmblFhed

al i gnment holes 125 are preferably di sposed equjdi stant between upper dual
shackl e 122 and artaefbgat%wprg@ 1d 01 Dhe hipeydg) and PR g2re Keoestshite at i on of

eachl ade ass e’CﬂEé Yack bF th%&ﬁ)&enl 1%%%@3%%&?@%&%& Br AU tLAg rt]ﬂeV\'f% dgnnent

hol es 125 on ea LED board 130, suc is al so passes through a | east
t he correspondi rdgal dfgactebldh bl (e Alhbuginthicthendek dde sag bo partdf tHedrlades) ieast one

pornL or P11 90, 01 <ach oL |LED boat 95 120,500, 1200 AL SRRLAUR, TP

to facilitate construction, assembly and maintenance. Two or more LED
display boards 130 are disposed edge to edge on the horizontally oriented

15 clongated member 110 being placed on the front, which is the side opposite
hinges 120 and 120°. In this example, three sets of LED boards 130, 130’ and
130’ are attached to the front of blade 110. A signal-power distribution
module 140 includes a power distribution board 160 and is mounted to back
of blade 110 and is in electrical connection to LED boards 130 and 130’ via

20 plug and socket types connectors 141 and 142 that extend through blade 110,
as shown in FIG. 17, via apertures 111. The signal-power distribution module
contain active components that decode the signal encoding the image to be
displayed and route such signal to controllers or switch that control which
pixels 131 receive power and the power level, depending on the image

25 encoding and multiplexing scheme. LED display board connector 150 is also
mounted to back of blade 110 and is in electrical connection to LED boards
130 and 130°, as shown in FIG. 18. The LED board connector in this
embodiment has 2 multi-pin plugs 151 and 152 that mate with sockets on the
backs of the LED boards 130 and 130’ respectively. It should be appreciated

30 that plugs 141, 142, 151 and 152 can also be sockets when a corresponding
plug is used on the reverse side of the LED boards 130, 130’ or 130°".

Preferably the blades 110 are extruded profiles to lower cost having regularly
16



Preferably each LED board 130 has 2 alignnment holes 125 at opposite ends
and each blade 110 has six alignnent holes 125 distributed to support the 3
LED boar owoR80/ismssa | ateral row. [0097] FIG 19-20 il | upCrAiSe®9i06388Dr €
detail the preferred enbodi nent for the mating hinges 120 for supporting
the other display conponents. Preferably a hinge 120 conprises a generally
rectangul ar hinge plate 121 having disposed a one end an upper dual
shackl es 122 and at the other end cent r.al (Q%ckle 123 Tf})E t he

| ower shackl e of8RPCHOpENT LHEES 17 nolgS i Stretion s LA iahabat Wb A Ehe upper

dual shackl e paighny gsggetﬁﬁast(tb@cﬂ&\d@ﬁrﬂbér%@ﬁw& Byadchoim 2he plderrdhifaghiackl es 122

and 123 have eyelet 124 at each end for recéiving a shackle pin 126 to form
arotary connecﬂﬂ@nonmwﬁﬁlb@hmeeﬁﬂsﬂlHM§$lﬂﬂsheﬂmabhéﬁobhddé@géﬂﬁ)|n a

hi nges connectign, Preferably.the sh 1 d,12 extend at
o angl o avay. { PO HEOHRGSY phife AT B S o SRR 100 T
a comon pl ane Q@ﬁﬂﬁﬂﬁ@@&gﬂﬁwﬁmﬁdmaﬂﬁgnter of gravity (COG 129 when ot her

di spl ay conponents are attached to the hinge plate 121. Thus when the

di splay 100 is assenbl ed, on each bl ades the hlnge plate 121 is recessed
from t hel0§99bt A the herizgntd rray pf the 13@) beards §Hbd &0 Rndpi38y %®mponents at COG

129 ther oof . [ 0086k ARy AR BltGhe e 306 B2undelidyAlriA0OGREL of N nges

120 allows the b rotate w respect to eac
facilitate the ralals ogcobimtsiel Ol sqak dye l&ﬂ@dgmf IniB ibogrdolr3 0stdge aagced,gebut al so

assures that mhen unrol led th i spl a 0w ll hang ver tlca on its own
wei ght. Thus, t et Eerignt cdge 3&%'13‘5) & 480 lierer PRl 1opeREn § nal

confjguration f%ﬁ@lﬁstwelﬂoﬁ@a&ltngm%@m QR AR baHstR B oal ALIRrTARtal ED boar ds
130 are aligned on the blade they are preferably attached to it with screw

124 or rivets 128gwisdaldbi pixonaldtlsst thaofssénoblgof pixelstingte dsaydi@bissed in

this embodi ment witholf: glga{pss o?fseavn\@sl, (e:r?ab?mg la]irég dllsglagsb o c%s‘}orr}?dimensions to be

created from the basic unit shown in FIG. 12B. Each of the hinges 120, blades
110 and LED boards 130 has at least one central alignment hole 125 to

15 facilitate assembly to bring the pixels on adjacent blades in to registry. The
alignment holes 125 are preferably disposed equidistant between upper dual

shackle 122 and lower central shackle 123.

[0096] During the fabrication of each blade assembly 114, a pin 125a is inserted

through the two alignment holes 125 on each LED board 130, such that is also

20 passes through a least the corresponding alignment hole 125 on the blades 110
and, for a least one point or position on each of LED boards 130 and 130,
also through the alignment holes 125 on hinges 120 and 120’ respectively.
Preferably each LED board 130 has 2 alignment holes 125 at opposite ends
and each blade 110 has six alignment holes 125 distributed to support the 3

25 LED boards 130 in a lateral row.

[0097] FIG. 19-20 illustrates in more detail the preferred embodiment for the mating
hinges120 for supporting the other display components. Preferably a hinge
120 comprises a generally rectangular hinge plate 121 having disposed a one
end an upper dual shackles 122 and at the other end a lower central shackle
30 123.Thus, the lower shackle of an upper blade 110 is intended to slide
17



al i gnment hol e 125 and the other 127" just belowit. As shown in FIG 14,
it is also desirable to attach the blades 110 and LED boards 130 to the

hi nge paiwe 2080@5a38d 120" using the sane comon sets of Irolras2@09/mMe3sBut Wt h
screws 124 rather than rivets 128. This enabl es the renoval of the bl ade
assenbly 114 (which includes the bl ades 110, attached LED boards 130 and
connectors 140 and 150 fromthe hinges 120 and 120' fromthe front of the

di splay 100 for  repair, and i nt enance.. cordingly, it .is also preferred
that whre segmelErBBRAns fer gl sEeigaim s gt bhidedb dBrdRect  on t o
g Be wire harnesstpeQRackfs 12098d IDOWNd et TRX & RERERT fRdoRNBAL BRRKII N FI G

, such a connector 140 nmay be is attached through an hole or orifice 137

in the hinge pl aiel2®D farm airgtapagannedtioa thérghaiwagnwe thatihstattachedibbalesndul e

160 which is attached .to the rear ,of .t i nge,pl S at r epl acenent
b ade nevensl o1 1 g hinSsseafadeOh JRh it B SR 3he 84203k RabfPLar e
conponents be r eRicagadaiipilc MRdyHrOMARERinPE pRENAIH 2801 M0to Nigh6se theyticire or

skill necessary to trouble shoot the cause of failure once the blade
assenbly 114 i s 128y eemmosmlaicsgiideppwith gheioter ofpgiay ity (HaAn 3L whoo | s

preferably a fl t 1 DM . l i | y 100
when installed gﬁ“%%gg?WFBFg%Q&ﬁ%%%fhgg?aBﬁﬁ%ﬁgggégéﬁgF?ggﬁgﬁﬂ#%?%?e bl ades
110 into a col uriisplakOl 08rislassd@bledt hrecdehpbaded ik Haimgt flaradl 1 sh@cdsb&birdid2 of

hi nge 120 are capable of form ng an_axial rotary connection with the other
menber on each V&RV Ataanckienip [RP igydisnos dispiy coppongieat €9RnECt ed by
the gpackle pin§h&%§i [001 O 1] It should now be appreciated that nmultiple
horizontal array of the display colums of one blade 110 wi de can coupl ed
to forma display 100 of any wi dth, whenever additional blades 110 can be
added t 0l0828h cdlsusmwinon Ekb ehidandie, thengtrangemehtaifdgimgesfl 20 hidowds thplbdaded 00.

Thus to enable t | ateral..,connecti on of bl ade 10 in.the dj acent

colurms, 1% 15 g Ruf FEerTie o peniedr jrat the roling SFie AR
110 for moving or storage, but also assures that when unrolled the display 110
will hang vertically on its own weight. Thus, the use of an edge or side frame

15 is opposition in the final configuration for use with an audience.

[0099] Further, once the LED boards 130 are aligned on the blade they are preferably
attached to it with screw 124 or rivets 128 via additional sets of holes 127 that
are disposed in this embodiment in pairs of which one 127 is above the
alignment hole 125 and the other 127’ just below it. As shown in FIG. 14, it is

20 also desirable to attach the blades 110 and LED boards 130 to the hinge pairs
120 and 120’ using the same common sets of holes 127, but with screws 124
rather than rivets 128. This enables the removal of the blade assembly 114
(which includes the blades 110, attached LED boards 130 and connectors 140
and 150 from the hinges 120 and 120’ from the front of the display 100 for

25 repair and maintenance. Accordingly, it is also preferred that wire segment
501ain FIG. 16 also have a plug and socket connection to the wire harness
500. As also shown in a more preferred embodiment in FIG. 30, such a
connector 140 may be is attached through an hole or orifice 137 in the hinge
plate 121 and is part of a signal-power distribution module 160 which is

30 attached to the rear of the hinge plate. so that a replacement blade assembly
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ori ented el ongated nenbers/ bl ades 110 has mati ng edge connectors 110a and
110b at opposite horizontal ends. The extending nmail nenber 110b is

i nt ended wo 2biotoswdsohi n fenmal e mati ng nmenber 110a at thePopassimcissde of

t he adjacent blade, form ng the connection showm in FIG 24. Mre
preferably, as shown in FIG 23 the mating edge connector 110b is connected
to 110b via ball and socket type joints in which balls 112a and 112b on

oppost o 1orzonyal portians e SommeeL o 10D 2ke, sp | gaded an
compl i ent ar y s haneckisAkhindide 30old 3 0L RANOHARTor SRISEATAFLS 0T
110a. [001 02] LED display boards 130 have a plurality of pixels 131

defined by 3 or trowbk SbE@fth@cme)ot‘)falldrefcf@ﬁ@mbladﬂ osenblyd 1# mcteogeed plurality

f int t ed I d I ti
Si gnal & and e edt pie RO gl BT o0 i PRt PeRBRE 21 or “ana

brighg ness in tlnﬁﬁﬁlrﬁﬁé\ﬁﬁrs@meﬁ@@lﬁﬁd Bemgom@pl@yzuowwﬁapmswﬂe@snEWaudl rect
viewi ng by users or an audi ence. [001 03] FIG 16 illustrates a flrst
enbodi ment of the internal wiring of the multiple LED s on si.ngl e bl ade

110 wher ©0h0Q]; ngé]IuS’dﬁ@hep%fWéﬁblb’§fml%fﬂﬁlPBlﬁ’fi@ﬁ”t(bmf%cq}lémﬂllé%law K'r®§ bl ade
S anal 15 distriDLred FES iy idhackS, i 28 o8 ShaIERF Rtk 4l 50" i o
a wre or circuhkm$ﬁgmgmbmm&hbn5mﬁahémhmhmmmbmanlamﬂvsﬁgiﬁ&a@mﬂmector 140
and power dlstrlbutl 160 on each enbl 14. Power and
S|gngl connect o dgﬁoWHgti Bﬁh?ﬁ@ﬁ%g@gygﬁﬁhT3 PP A2Gi re segnent path
segnent 501 e to route signal and power in response to the operation of the

powero di glofi bhut i1odholRBAAY boasiReQsbd that RR 1SRG D 8tray §CHE u%glafyr om bus
500. LED board 130" routes signal and power via wiring path segnment 501C to

t he LED connect@p@mmswath@HeﬂéOvmtnm@@nm@cdédﬁmmmﬁﬂpMuﬁﬂQpﬂ@W’V|a
segnent 501d. Eag 1ch Wlil egzep a&(ﬂtlona lghenfjl can be added to each column to extend

the length or height of the display 100. Thus to enable the lateral connection

of blades 110 in these adjacent columns, it is preferable that the horizontally
15 oriented elongated members/blades 110 has mating edge connectors 110a and
110b at opposite horizontal ends. The extending mail member 110b is
intended to fit within female mating member 110a at the opposite side of the
adjacent blade, forming the connection shown in FIG. 24. More preferably, as
shown in FIG. 23 the mating edge connector 110b is connected to 110b via
20 ball and socket type joints in which balls 112a and 112b on opposite
horizontal portions of edge connector 110b are spring loaded and thus capable
of engaging in mated attachment to a corresponding complimentary shaped

sockets 113a and 113b on the other edge connector, 110a.

[00102] LED display boards 130 have a plurality of pixels 131 defined by 3 or more
25 LED’s 130 of different colors and include a plurality of integrated circuits and
electrical conductor traces for properly routing signals and electrical power to
each specific LED to control the color and brightness in time synchronization

to project video images for direct viewing by users or an audience.
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to carry power and signals to the plurality of LED 's. The LED boards 130
each have additional signal routing neans via attached integrated circuits
134. A wiwongiopasdsoas descri bed above can include pair eCTAseevioeisss
conductive traces or wires were the power and signals are separate, or a
single line in which the signals are nultiplexed on the power supply. [001
04] Preferably both the display 100 and the connected conponents are water

proof for u [ dverse weat her, usi.ng conyenti onal . weat.her proofin
reans,  sBoN00s SaBLEURSHES REL pubSaReb SRR R ARG AR B Rng on al
Wi ring boards, qug5gRhdisiylc BRGAPEINVAELRIgRYEHH FvMi Hisﬁ%ﬁfe‘arflﬁltﬁe(r) and

the like. [001 05] In the nore preferred enbodi nent shown in FIG 25A and
25B, the bus 500¢itsaldyamacblede tocmpbligsr | 1drmo i agvaticat bms wolngdrundk®r and hence

power distributi rgd 160 yia hi.nge, 120. Hi nge S |ti-pin
Ponnector 145t a0 P00 drupB dal Br e Gt B 80 T 0 BR  P R Fom ¢ ne
hi nges pl ate 121 180, Bnaee 136’0 viahewkER Heaitded@dbntafatt 508 an@tcwk ed on si de
130b, FIG 25B. The opposite side of the hinge 120 from connector 145 has

ei ther wiring tetgmpheangcger aowsr digtriutien bred 108 ossaelebledey t h t he bus

500 wiring conn ny - hS.: PD}?@ t t,Qn D, 500,
circuit path 50%%6%}%&3( H{%’%ﬁzﬁ?%@éﬁ%#%@ﬁ%ﬁoﬁgé{)iout?o googlgi\%/el(rgoa%l si gnal
control | er 140, d30i’rvid Were sedinslit pethtse gmemt50il @ tdhloGie sigral 8ndpovérdes power and
signals to the other LED boards 130' and 130". |t shoul d be appreciated
that when the hi'fjense2e theongsripmal e distptipgdosisiondgcqding g‘l"ade

assefypl y conpongiis, «iddaeraci Nt 5p h 335 /P i Std bR on
boargp160 can bgm(ﬁ%ssb%%eﬁeﬁkédélﬁ?fngﬂg%?g] ocatbi%%)&(rzlis 3§nm?lhé§/esﬁ)% ade ({11510, as well
as conbi ned wi t lvid Weing pagjescgaredt HE€dtortbe LE® dannedted 1656, whieh prtbérer r ed

S 8 protect | ve BVEIIITE IR RO LAk VRBPEDEHAI AT F Gy FORBER.S RTChban |
FIG 26, a prote§titkep&eMa@ndLbdalso the plurality of LED’s. The LED boards 130
cach have additional signal routing means via attached integrated circuits 134.
15 A wiring path as described above can include pair of parallel conductive
traces or wires were the power and signals are separate, or a single line in

which the signals are multiplexed on the power supply.

[00104] Preferably both the display 100 and the connected components are water proof
for use in adverse weather, using conventional weather proofing means, such
20 as gaskets at connects and sealing or conformal coating on all wiring boards,

overmolding, encapsulation, such as with Macromelt® and the like.

[00105] Inthe more preferred embodiment shown in FIG. 25A and 25B, the bus 500 is
connected to power and signal controller 140, and hence power distribution
board 160 via hinge 120. Hinge 120 has a multi-pin connector 145 that is

25 disposed in a gap in hinge plate and extends from the hinge plate 121 to
connect to the LED board 130 at the mating plug on side 130b, FIG. 25B.
The opposite side of the hinge 120 from connector 145 has either wiring
terminals or another plug or socket to connect with the bus 500 wiring.
connectors. Thus, as LED board 130 is connected to bus 500, circuit path

30 501d on this LED board 130 connects to the power and signal controller 140,
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di sposed over the LED board 130. The protective cover is optionally
transparent , and the front 1lof the LED board 130 around each of the LED s
has a norwoebloasuisoe bl ack color. Alternatively, the preCeaSzae/06isser 115
can be bl ack and opaque, but have holes 117 cut out for each of the LED s
132 as shown in FIG 27. The cone of light emtted by each LED 132 is
represented by the arrows and arc 1602. The holes 117 have a sufficient

di aneter, based spacing.fromthe LED s 1 o avoi d shadow.ng .t he LED

e 51 on. Vi | % B O EIOBHII NaRY PHACC0dp hrE Searat 6 BRI e cat
board, it is NDIendP@iEhsRe 131Rhnd 190°CaVoul SodBIpA&shtel hackhih @Bt 0 the | eaf
board. [001 07] More preferably either enbodi nent of the protective cover

115 al so i ncl udégngs IR@anssctide conmecththt bunfi( olthe blade aisainkly wolpeneitsat i ng of

t he outdoor display..Iln Fig. 27 her mal radi.at.i o as, fromthe

f ternoon_sun § hesie Sempdiendy sulrSriaer PRPL e Rood 1G0T PASRIR Sy hea
the & splay 100 iydafdrdntIadiiand sinthe dadeall b, Asvdlledsl ®aibinedsiit] @chifgdt back to

viewers. One enbodi nent of a thermal control nmeans 116 is illustrated in as
a multi-layer tndnggd patbgdimited, to thefpapliergd embadimenissleseribed derein.s capabl e of
reflecting infra-red radiation fromthe sun, but is transparent and

transmt hei bl i t EE o] o t I red portion
132 of R PED BE e Ao lrher f pBRAR Y pRtopth e e 3T F Bl
non-refl ective poritomal ryiéhendll \Asdhsonhs Fli sS2h herdteghic ceovert HE is ays 1602

are not reflected to viewer t er 115. Reflectian qf visible |ight
to the viewers M%edpw\éﬁwﬁs@ I%P?{Hﬁﬁggﬁ%ﬁ RIBICEYY TR ﬁ&pﬂalaacﬁ_ryequi re
hi ghgy LED bri ghtng§sirdd? | Qi ol SYAhE PRSI $dafN$30 atBaid Such QR NIEHRY

additionally block 'UV light to protect the underlying materials that form
the di splay. [O0Gas@8pn-Tifeciubblaclataof. dyltetigivplyothe prateaivevesr ltlhaan beppor t

opt i onal 1y sonowiat 4 anariscefie Sha ¥ Lk ol i o ACEEBET: &
shown in FIG. 27. The cone of light emitted by each LED 132 is represented
by the arrows and arc1602. The holes 117 have a sufficient diameter, based
15 spacing from the LED’s 131 to avoid shadowing the LED emission. While in
this embodiment the cover is separate from the Leaf board, it is more

preferred that the cover is molded directly onto the leaf board.

[00107] More preferably either embodiment of the protective cover 115 also includes a

means for thermal control to minimize solar heating of the outdoor display. In

20 Fig. 27, thermal radiation, such as from the afternoon sun is represented by
parallel rays 1601, and would ordinary heat the display 100 via IR radiation,
as well as reflect visible light back to viewers. One embodiment of a thermal
control means 116 is illustrated in as a multi-layer thin film coating, referred
to as a hot mirror, is capable of reflecting infra-red radiation from the sun, but

25 is transparent and transmits visible light so that it is absorbed by the black
colored portion 132 of the LED board 130 around the LEDs 131. The coating
or black non-reflective portion preferably absorbs visible light so the rays
1602 are not reflected to viewers off the cover 115. Reflection of visible light

to the viewers would otherwise minimize display contrast or require higher
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[001 09] Such thermal control multi-layer coatings are described in US
Pat ent nunber: 6,391,400, which issued to Russell et al. on May 21, 2002,
as wel | asoUuBlRssmnt nunber: 5, 306, 547, which issued toPHIAS2@9/063384 26,
1994, both of which are incorporated herein by reference. [001 10] In

anot her preferred enbodi nent, shown as an electrical schematic in FIG 28,
the first set of vertically arrayed hinges 120 provides t he mﬁring

connections for i.mary bus circuit 50 receives si nd power
From a video soltabbiBgns g Sorie LhpitsRglions it “Eogene mesedendit o
vertically arrayggikniringgat b3RotectGROBAASIVIMG hitriddkiae &t Mk ge/y120" on the
vertical arrays of blades provi des a sécondary or back up bus’circuit

500", should the bus circuit 500" prove defective or fail. Once this
failure 109168k erlficrabstiatotor mermqﬁet:twemoergrrﬁhﬂtysupm th@g‘,h@rn@l ewHralnicent i on and

operation of th, SERLY sIPRS8 RS Y bERSThfy WS BRGRYG R, CLreul

500' via a switc g Ci Curt via clrcuit
segment 1701. | WiffiNesh€hgie, the sane power and S|gnal can be routed either
way on segnment 1702, such that segnents 1701 and 1702, together with the

prinary and secondar bus circuits 500 and 500 p ctlvely forma circuit
i ntegritPOIBdp DrOD! hep@ellcoml mtlftlslﬁm C@aﬁ%g%%ﬂ%%erlﬁ%cﬁ@ Wh Retenisnumieryi spl ay

100 I's it ended . an MKt ARk NaRd b kulSITRSE opRERCTIBBY LOSLIGLL el ectrl cal

connections and ¢onponéents are water proo or exanpl e by gasket
at each plug andmsmCKEnbﬂoﬁﬁéﬁﬁﬁbnﬂnd&mmﬁﬁho&bobpnthprQ@dQPﬂgxﬂiobr|nted
circuit boards in.the LED bO%FgP13O and .t he power and signal

modul e/ cont r ol | &GRS Rigi" DoSfSTHfS and rel ated means known in the
art.[001 12] It should be appreciated that the hinges 120 and hi nge

shacl] es[0b220] 138 af@Reti¥Rrrdd EBb&Rtent AROWAILY & tledicdlRaenARSe Fsb o) and
still achieve the sane functions of connectlng adj acent bl ades 110 and

permtting at | ébgsfirshsatofrveréigally arrayed hinges 120 provides the wiring connections

for a primary bus circuit 500, which receives signal and power from a video
source 1000, via a switching circuit 1700. A second set of vertically arrayed
hinges 120°, comprising the adjacent hinges 120’ on the vertical arrays of

15 blades, provides a secondary or back up bus circuit 500°, should the bus
circuit 500’ prove defective or fail. Once this failure is determined from
circuit integrity testing the communication and operation of the display 100
can be switched to this back up bus circuit 500’ via a switching circuit 1705,
that then directs power via circuit segment 1701. In this case, the same power

20 and signal can be routed either way on segment 1702, such that segments
1701 and 1702, together with the primary and secondary bus circuits 500 and
500’ respectively form a circuit integrity loop 1700.

[00111] It should be appreciates that as the display 100 is intended for outdoor use, it
is most preferable that all electrical connections and components are water
25 proof, such as for example by gasket at cach plug and socket connection, as
well as by the sealing of printed circuit boards in the LED board 130 and the
power and signal module/controller 140 via conformal coatings and related

means known in the art.
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amount of rotation at adjacent sides to enable the rolling and unrolling
thereof for storage and use respectively. Such options include, wthout

i mtati owo2otwedispi onal "lift-of f" hinge where the twoPkhaluse@9nb3sshe hi nge
slide apart in the axis of the hinge pin. Once assenbled, the "lift off
portions"” can be further coupled to preclude sliding out during enploynment
during deploynent, as for exanple by permanent fixation or via a renovable

"t egr al (09" For mabRplpeetRecusal b bsdinsae b biyBnes atpo P 1ERED! ade.
rather than a seRaf afrRr&h SeHRluRatRATRRNGRSse shOQH adBliilFAhidRlthe ddmeshoul d be
appreciated that nore than 3 or 4 LED s can be used to create pixel,

dependi ng on t hdundEon$ ghéamandmg adgicont hades tly0 amdiperhettingasicastwilingitesf t he
human eye. Moreogver. the LED 31 can be ar ed.l.n other patterns than a
Sauare gt d - habouket il sl ey Ry TRbRIRC R Bk BRL UERSY o

pi xel5 132 need Wgr dtbrabé @kl Gs@ ridpattivedy. SheMBplidhstif@udd, Githoul @8tatidla FI G 29

illustrates a nore preferred aspect of the invention wherein the rolled

di splay is di spésdiionpk Rifhofinhiagengarcdhe tyubdveuygee kingggideppart depicoyabl e
therefrom Such ga.tr, . UPRHr I 2901w | » ngat ed
i n post. 2002 < cnihs BHERALS Ak RIRA R IRt e VD EaRbe B0 e

ends series of sbopltéro poside 80D ditaturihgempioyedcns datidd gipidsnengusioras t he
square shown in this Figure. Preferably dependipng on the |ength of the
posts and their SS¢pledydsrmpnent Gxajonpryist Famvabiegngabrietitcdvebodis with 1

or npye Cross b%gf%a(t&z%‘}ea%a EE&%&%P&)@) <§Ju‘ij&l§e Rtedrffy fotHSEwRRAImoldddI6r CT 0SS

beans connect el posts 2902 and extend el tther transverse or at an
angl e t heret o pretrididngerhbertthgrfosts the bkds, thet then tisessat2 dtretcThe axl e 10
extended with the sane orientation as the main post 2902 and the notor for
rotating the axI@MPENGHE:

[00113]  Further, it should be appreciated that more than 3 or 4 LED’s can be used to
create pixel, depending on the LED luminance, color purity and the sensitivity
15 of the human eye. Moreover, the LED’s 131 can be arranged in other patterns
than a square grid. Thus, neither the number of pixels per LED board 130 or
per pixel 132 need be limited to what is shown in the FIG’s.

[00114] FIG. 29 illustrates a more preferred aspect of the invention wherein the rolled

display is disposed within an elongated truss support 2901 and deployable

20 therefrom. Such a truss or support frame 2901 will have 3 or 4 elongated main
post 2902 shown as extending horizontally that are connected at the ends
series of shorter posts 2903 that form a closed figures, such as the square
shown in this Figure. Preferably depending on the length of the posts and their
stiffness, it is also desirable to connect the posts with 1 or more cross beams

25 2904 on the open sides of the truss 2901. The cross beams connect elongated
posts 2902 and extend either transverse or at an angle thereto providing
further stiffness to the truss 2901. The axle 10 extended with the same
orientation as the main post 2902 and the motor for rotating the axle 10 is
preferably disposed within the truss 2901. The truss 2901 also has one open

30 side 2905, or at least a part thereof that is the width of the display 100 so that
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preferably disposed within the truss 2901. The truss 2901 al so has one open
side 2905, or at least a part thereof that is the wwdth of the display 100
so t hatitwoanons4isnrol | ed there from by turning the axl @CTASes0l638R€ nDt Or
803. The open side 2905 is defined by the area between the two pairs of
opposi ng short posts 2903 and the adjacent pair of opposing posts 2902 at
the lower side of the truss 2901. [001 15] The truss 2901, like the

canister 2 1 can be _nount n rail er. can rai sed
upward from opent €ids %%ﬂ ﬁﬂ?%ﬁn}/\]@ﬁﬁuﬁl‘llflﬁ gﬁ‘cﬂd Wﬁb\gﬁ/ ?9062&% ﬁ@‘et ruck or
trailer bed, 5“??61@&d@29@'§is%ﬁh$@b§l' ihblardBsRRRNS R Wﬂ&eirs'd? obp&ing hort

Al ternati veI Y, e truss 2901 can ‘be nounted above t gr ound for | oweri ng
t he di spl ay dowpasts @903 amhthagdjacentpsir of bpposinguese902at tha lavaaide.of

Al ternatively tQ@ ttruz:@ 910 can be placed in hinged attachnment at or

adj acent to one 8F "¥¥e¢”2hort posts 2903 on the trailer bed for tilting
upward so that the posts 2902 are vertical and the display can be extended

hor i zont @ioh ysjon Tthiaerulss 2, BRO theicanidfed e €dar be inbisted ph aghiilep@stht ddplay! t
shoul d be understood that the first row 2906 of hinged conponents to extend
from the di spl afaaborHgddrnetd frag apga Stdﬁ89ﬁﬁovlaelawe§1d1th@1 fagepwaid be sinply

for attachment o, lig Akl MeTRERADICAT 87 e Dl NEnflARAY A9, s | overed

to floor, ground or truc traile achnent to an anc
nmechani sm mount ¢dGt herAdamat{ve3] thtGiusk2@1 S Helrhawstteddtese ke grourel fd»et ail a

preferred matin inge. 1 or, use th an enbodi.nment of the si power
di stribution mgﬁwnﬂf@e% [?bidﬁwﬁéj’é . $980 S lETR SR Y U AY ws%

prefgyably a tilggaiinal BE thfed18chaBoPla8Ed &l RgAledcRhad e Mﬁ’&"eﬁﬂ ng
multiple electronic di s%,tayt boards 114, Htahe hi nge 1200can sbpport bot h the

si gnal - power di g¢ DnaelﬁﬂlonhommsltseZ%@@nathdtral}h@ b@ﬂqudtle@ub\IVad@e that Ghanhi ch are
coupl ed thereto VIS"?RW%{F ggcégferfgglgyspﬁyrcglll ee)z(a,[ (?ed%n%agmgﬁ Ly |ea screw or

conpar abl e mount’§
truss 2901 is braced in this upright position. It should be understood that the

first row 2906 of hinged components to extend from the display 100 need not
15 include the LED boards 130, but can be simply for attachment to the pulling
mechanism or when the display 100 is lowered to floor, ground or truck,

trailer bed for attachment to an anchor mechanism mounted thereon.

[00116] FIG. 30 illustrates in more detail a preferred mating hinge 120 for use with an

embodiment of the signal-power distribution module 140. When hinges 120

20 are used to connect what is preferably a tiled array of the rectangular
clongated blade supporting multiple electronic display boards 114, the hinge
120 can support both the signal-power distribution module 140 and the
clongated blades 110 which are coupled thereto via what is preferably a
releasable engagement via screw or comparable mounts that are accessible

25 from the LED side of the display surface 130. In such case a mating
connectors of the signal-power distribution module 140 and optionally the
electronic display board 30 pass may pass through an orifice of hole 137 in the
hinge 120.

[00117] More preferably, as shown in FIG. 31, the signal-power distribution module
30 140 includes power distribution board 160 that mounted to back of blade 110
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fromthe LED side of the display surface 130. In such case a mating
connectors of the signal-power distribution nodule 140 and optionally the
el ect roniwodnsplsa3soboard 30 pass may pass through an or PCras2ab/obsste 137 in
the hinge 120. [001 17] More preferably, as shown in FIG 31, the

si gnal - power distribution nodule 140 includes power distribution board 160
that rmounted to back of blade 110and a bus connector 165 connects to the

back of the power  distributjon 60 via hole. or flce n h| e. 120.
Thus, the si gnalipads COEET B8 PoMeRsdolte biRoo] BE pRvel Stibich BSimect i on

to LED boards 13@jc anfifkt33%7 vl Emgé oD, athds %R&Lﬁgﬁa@b%% d&RMIE6eA HoAulkAl and
142 that extend through bl ade 110, as shown in 17, via apertures 111.

The bus or wﬁridéOh@mwés@ﬂBQOHH@dmeOddﬁbbD@éﬂlﬁTamﬁé3Q nizeglughnd ooped at

si gnal - power cabl 02 and 502 [ fro he n ion with the

<1 gnal - boer modte 36 SeERRHT hE anm st SR SRR bR 0™ 001
18] Wile is prenflBl@bﬂﬁviara@émaregnnglﬂemabﬂw@ﬁngcm@h@g56@% bV eorpridein t hem

separate signal and power cables, the wiring harness or bus 500 can al so
i ncl ude 2 pairs 9%fhesseeps of lgarad 4 siganl-rawpireablsn302 andei)2a sxiending Hopythag onl y

signal and the %BF&JCU&?%L}&E{M yl? %We¥n{%‘a{’1‘1%r14o[a¥{$%m’e%a'grgglpachlécglg hi nge has

at | east one ape dlvichg a connec or coupl ed
to at least a p@kﬁg@%d@kﬁbhe05|gnal power distribution nodule 140, such as
t he connector 151 on pomer di stribution board 160. This use of this

connector. 120 mn an e d bl.ade 110 L is Ia .boards 130 is

i |1ustratP@4'#® G glie lswfeﬁag%ﬁ%q Snrﬁe ey 0@??3)&5%5@%9 f? @tgﬁmrsemr@edi spl ay
100 ¢ formed f%&@h@hml cgﬂ&;%HpﬁEQQQMﬁkthﬁﬁﬁ%@OgyﬂQ&oﬁkﬁ@géted bl ade
110 having a first height and a first wdth, a front and a rear surface,

opposi ng | at er alpas$ desuchaignakpowamablas 802, lsych as one carrying only signal and

the other one carrying only power.

[00119] The mating hinge has at least one aperture 137 for receiving a connector 150
attached or coupled to at least a portion of the signal-power distribution
15 module 140, such as the connector 151 on power distribution board 160. This
use of this connector 120 with an elongated blade 110 and LED display
boards 130 is illustrated FIG. 31- 37.

[00120] In this embodiment the electronic display 100 is formed from at least one

substantially rectangular elongated blade 110 having a first height and a first

20 width, a front and a rear surface, opposing lateral side that are separated by
opposing horizontal sides at the top and bottom thereof. A plurality of
clongated display boards 130 having a second height and second width, a
front and a rear surface, opposing lateral side that are separated by opposing
horizontal sides at the top and bottom thereof are mounted on the each

25 rectangular elongated blade as previously described. Each elongated display
board 130 has an LED array arranged as a plurality of display pixels on the
front surface thercof. Each elongated display board 130 has a first terminal
connector 141 on the rear surface for distributing at least one of signals and

power to the LED’s of the LED array.
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opposi ng hori zontal sides at the top and bottomthereof. A plurality of

el ongated di spl ay boards 130 having a second hei ght and second wdth, a
front andwe 2om#s4380r f ace, opposing |lateral side that ar@®C3asacaneissby
opposi ng horizontal sides at the top and bottom thereof are nounted on the
each rectangul ar el ongated bl ade as previously described. Each el ongated
di spl ay board 130 has an LED array arranged as a plurality of display

pi xel s on t ront t hereof. Each el ongat i spl board 130 has a
et e olen A | B3l S GH FReBam ST Rged arBpTaL Py ac | oast
one of signals gnghaPEWREr diribfRonldbdde P40 bltashEdPiBd EshebBR1ha: chh bEI G 31

and 33 illustrate in perspective view a preferred enbodi nent of a
si gnal - power di sised Withcowithoahiegetl40 calbld casmotimbedcemelnagatet bladésat can be

used with or wt t hinged,o | e connectjon between el ongated bl ades
110 t hat supporﬁqﬁﬁguEﬁﬁg@ﬁgﬁngﬁﬁﬂﬁﬁﬁgo%gﬁiy%001 22] FIG 32 illustrates
in an expl oded cross-section elevation view of a preferred enbodi nent of

the 5 gnplod pm]vverFldi 32 flivbuthteOin aiiwiploeledé&s@@a:naﬁ%Mzh@dxﬁde@@ﬁ@@@éfeﬁsd Thi s
versi on of the signal-power connector 140 is assenbled frommnultip
conponents for & mienap&%w%l powréb%flbutw%%w ?I%do%?ﬁ‘?%@e‘iED s. de of

the display 100. ohﬁbcwﬁ STHY e?mbﬁ of theR (ﬁ%%??@&p%]recohﬂ tt01r 9 iPOWEHLL R ok Pution

board 160 incl udés an |nte ace contr as t e actirve circuitry
and connects viamanpkmgm@on@ﬁgﬁmemmeﬁwﬁﬁa&ﬁ$bt@themhmswmmdhnntMHLEBS The

power distributio oar /in controlle connectors
154 and 155. Thélde éfﬁ s il r@ﬁﬁéﬁa%blwﬁé aﬁlﬁ&f# STl

| easfy one of si %@ﬂdSI@rlﬂclﬁ@é’é@aﬁl 1ﬂﬂeﬁfa@ecédn%usﬂth§tqiag e Jcﬁvé B@Cdlwhﬂd dual pins
or sockets in each of connectors 154 and 155 into the conmon pins or

sockets of rear coomuection sibER. redinmnnedor KSrin dot lors cmﬁmecpu%ésThdqpawﬁgh t he
Single aperture Agtu e L NgRA28,301418 thR ALRIASG SO gl or 160
155. The interface controller 160 thus routes and modulates at least one of
signals and power via active circuitry to the individual pins or sockets in each
15 of connectors 154 and 155 into the common pins or sockets of rear connector
153. The rear connector 153 passes through the single aperture 137 in the
hinge 120 so that the interface controller 160 is disposed between the hinge
120 and the elongated blade 110. The elongated blade 110 in turn has two
separate aperture 111 and 111° that respectively receive the front connectors
20 154 and 155, which pass there through to connect with the rear connectors 141
and 141’ on the back of the adjacently tiled LED boards 130 and 130°. The
interface controller 160 is fastened to the blade 110 via rear screws 124’ so
that the removal of front screws 124 disconnects assembly 114 from the hinge
120 and the bus connector 165. The rear connector 153 of the interface
25 controller 160 connects to the front connector on the bus connector 165. The
bus connector 165 has a plurality of external cables 151 connecting at least the
near neighbor blade assembly 114 in the display column via there respective
bus connectors 165. Optionally, as shown in FIG. 33 and the bus connector

165 is connected to the hinge 120 via an end cap plate 175.
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120 and the el ongated bl ade 110. The el ongated blade 110 in turn has two
separate aperture 111 and 111' that respectively receive the front
connect orwORbW/BMI%0155, whi ch pass there through to conmegtuSeamlocishe rear
connectors 141 and 141 ' on the back of the adjacently tiled LED boards 130
and 130'. The interface controller 160 is fastened to the blade 110 via
rear screws 124' so that the renoval of front screws 124 di sconnects

conn ctor 165.

assenbly 114 fr t hi 120 and the S e rear

Comenot oiobtgy LT B0 Rl 9 A e B et el UR g RRaRRLER soran ok I gy
connector on thgobysFROMETS Qith F9S- 24%@6@%‘%@‘59&1@%@%ltﬂg@%uh%%@hghé‘r ality
of external cables 151 connecting at | east t'he near neighbor blade assenbly

114 in the di splsignakpdwenmaedude omgrad FESpEd bangs thusughchabogor s 165.
Optionally, as shown in FIG 33 and the bus connector 165 is connected to

the hi ng@toﬂ'%%] V'Ifa It ergre hbl%I eeac:lh7 et!tPon% 3’1?1%]1 e}'lz hc%rd%ﬂ@‘ 1&63%u?t%§l§€r&? 31- 33

Cross-se eva roug por ron O I'S Iay

with #1 G 24A belb@t afifhabeidt lﬂ@aﬁdﬂ@bd’mlt ngetmldtHH&u@ﬂbnbm@cﬁisgp@rtspower
nodul e only and FI G 34B being through the hinge. [001 24] It is further
preferabl e t hat t@ﬁ@F?CEP@étdFS@FﬁY&OGT@ﬂ QyFISbéé@rel@@nw@Wé@éatsmtgkea@ane hei ght

of the bl ade 110, 4 ARaut Dalficl B 05 159k aln G08iR AUSAYRPOT LS Lwo

el ectroni c di splay are p an vi ews a single and
nmul ti pl e bl ade asserthirs eSFIE. 30vid dskHoplogad dsrnelaicph: Idhdpsitorgsstinblevthe | ous

connectors of FI 30- 34 e in multi | ad ,0 assenbl e the

el ectronic displg% troig dgsp. Y'gsg#ggggéﬂ%§§§ﬁﬁ? ksl gi&ngiﬁifTﬁ“”QF@e onnect ed
at the vertical ,edgegry @ugagsyiia{ge,lz@ﬂqnépb@e@aﬁéﬁsmlnasanalﬁztan&lr 114"" are
connected at the vertical edges by hinge 1 [0 25] In FIG 35A bl ade

assenbl i es 114'cbmam&ﬁ@&ﬂmxaMGMéaQESbmmnewﬂéd”at the opposite verti cal
edges of the display 110 to the horizontally adjacent bl ade assenblies

di Sposed[O%tl)Ql\)/] 10 %Iéeié)AWbnge Qslsre]&%hél'ssz” a%’&dl 121291:6 callt oei\l%teét\e/(? atthe

opposite vertical edges of the display 110 to the horizontally adjacent blade

assemblies disposed above and below by hinge 120" and 120’ respectively.

15 [00126] InFIG. 36A a single column of elongated blade assemblies 114 are mounted
in tiled fashion to a larger frame. In FIG. 36B a plurality of assembly 114 are
mounted in tiled fashion to a larger frame 420 having intermediate vertical
struts 425. A perspective view of such a display 100 in shown in FIG. 33 in
which the assembly 114 on the left side is exploded to show the components

20 in FIG. 31C, and the right side is completed assembly except for the lower
assembly 114 showing the LED side only.

[00127] FIG. 36B mounted to hinges 120 that connect the vertical sides of adjacent
tiled assemblies 114 in the display 100.

[00128] it should be appreciated that signal-power distribution module 140 has at least
25 one terminal connector on the front for mating engagement with the first
terminal connector on the back of at least one of the clongated display boards
130 wherein at least one of a first and second signal-power connectors 151
and 152 optionally pass through the at least one elongated blade 110 to the

engage the other of the first and second power connectors of the LED boards,
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[001 26] In FIG 36A a single colum of elongated bl ade assenblies 114 are
nmounted in tiled fashion to a larger frame. In FIG 36B a plurality of
assenbl y wo4oswves43sounted in tiled fashion to a | arger fPramaS4@9/0b3%84 ng
internedi ate vertical struts 425. A perspective view of such a display 100
in showmn in FIG 33 in which the assenbly 114 on the left side is expl oded
to show t he conponents in FIG 31C, and the right side is conpleted

assenbl y r assenbl 14, showi n Sld only. [001
371 PG IS o b et A nd S I VenseT R A TS o7

adj acent tiled aasgiMihi@scdd akBcHnét dF BRI HOQmUIP Rl dBbottingshoul d be
appreci ated that signal-power distribution nodule 140 has at [east one

ter mi nal connectrestangular ianfer3ftwithet thetusegf kingerg dhre flamgi42h casurfpiortst

term nal connector, .on e ba ast, o i spl ay
boar e 130 wher SRHBE cb bR ¥ S84 blafRE b dRg i hisefr R R s
connertors 151 apagholbe #piik @ﬂEEDydlﬁﬂiz%deaM 03 IThehaedt sil@asitthofemekangat ed
bl ade 110 to the engage the other of the first and second power connectors

of the LED boar dgv§ aoxicaof threaded dgles ansirass hates toreaiveitka@pnesing skiehgl e and
mul tiple bl ade %?ﬁ?"%%ﬂ%&d%%&%@1'1{)'&?#1&%11%%4121%16%% Q&f% vﬂient bl ade

assenbly to a suppor ramne use o hi nges.
The frame 420 caiorseplpatoffeldrigapel®leieh urrsnadctel mrcgapledjtd)fradeazo ghown in
this diagramas each bl ade supporting a pair of LED ay board 130. The
| ateral sides ofpr??f blerta REOVadan leaviong vericplerup 2 émab%alélaﬂﬁ}é%%a%%y &k rai ght

hol efy to recei V%oie@? 9&% Qhéélgr?gr%téafbléc% I?boﬂ%?ﬁgﬁaﬂl Adesh (fj“ff’fbnﬁ%% al so

shown in FIG 36B an nore colum o ongat e ades are
connected or commiﬁgmﬂthmadmnﬁmﬁomnmnsbﬂbéferable to provide a | east one
vertical strut 425 that simlarly has a array of holes for receiving the

eIongate&_g% deﬁyﬁio Thi s..di agra | so.,shows one. of the si.gnal - power
di stribukP 8] %@Ventlon 2 Geah Qe Rivad' Y Connection with '@ prefe Qe
embodiment, it is not intended to limit the scope of the invention to the
particular form set forth, but on the contrary, it is intended to cover such
15 alternatives, modifications, and equivalents as may be within the spirit and

scope of the invention as defined by the appended claims.
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[001 30] Wiile the invention has been described in connection with a
preferred enbodinent, it is not intended to limt the scope of the

i nventi orwoaotoms43sarti cul ar formset forth, but on the ®OmUS2009/063884 i S
intended to cover such alternatives, nodifications, and equival ents as nmay
be within the spirit and scope of the invention as defined by the appended
clains.Clains: We claim 1) A portable display conprising: a) an axle, b) a
plurality of cable attached to said axle in a laterally spaced apart
relationgg%ﬂ @9ng said axle, c) a flexible electronic display surface
conpri si NG, JﬁB ‘a plurality of horizontally elongated substantially rigid
elenments in a vertical array, each rigid elenent having a front and rear
surface a&ﬂﬂggptaining a plurality of LED s laterally arrayed to form
regul arly 'spaced pixels, the plurality of LED s being connected to a power
and signal control nodule on each rigid elenent, (2) a flexible signal and
power connecpoiblbdispiaebodptdingf the control nodul e on adjacent rigid

el enents, d) a bar secured to opposite ends of said cables fromsaid axle,
e) wherein each ﬁable is attached to the rear surface of the rigid elenents
in each ver®i@#X!&rray whereby tensioning said cables provides the regul ar
vertical spacing of the LED s on adjacent rigid elenents to provide a

uni f oy m spagi n@LRhlit e dabetdchid ki RidRdcRRtBRRIBAGH A aﬁzaf}ﬁrél‘é%{dnélg tally
el ongated substantially rigid in said plurality thereof. 2) A portable

di spl ay accordpmgsaidagleai m 1 in which each of said cable is a connected

¢) a flexible electronic display surface comprising;

(1) a plurality of horizontally clongated substantially rigid elements in a

vertical array, each rigid element having a front and rear surface and

10 containing a plurality of LED’s laterally arrayed to form regularly spaced
pixels, the plurality of LED’s being connected to a power and signal

control module on each rigid element,

(2) a flexible signal and power connection between ecach of the control

module on adjacent rigid elements,
15 d) a bar secured to opposite ends of said cables from said axle,

¢) wherein each cable is attached to the rear surface of the rigid elements in each
vertical array whereby tensioning said cables provides the regular vertical spacing
of the LED’s on adjacent rigid elements to provide a uniform spacing of the pixels
within and between each of the horizontally elongated substantially rigid in said

20 plurality thereof.

2) A portable display according to claim 1 in which each of said cable is a connected

chain of hinges.
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chain of hinges.3) A portable display transporter conprising: a) an

el ongated vehicle chassis having a | east two spaced apart wheel s di sposed
on opposiwe 2eicdsg3svher eof ; b) a contai ner for containi ngCa/usedddnasts exi bl e
di spl ay di sposed on said chassis having at | east one opening face, c) at

| east one rigid support nenbers capable of extending vertically above the
chassis at the end of the container, each rigid support nenber having a
coupling for driving the upright travel of the flexible array as it is
unwound 3y Qupsidbic digplag trafispod}r dnfatsiabl e di splay transporter according to
claim3 wherein the container is selected fromgroup consisting of a

cani ster and a truss rtabl e . display transporter according ,to claim

..5), . Ap C
3 wherein @P.earbelﬁf%%t%weh@eéﬁﬁsws@vw gt ther sPagrtpinegehess dishastdgg a

mot or disposea?k@ﬁéggmghg§§f wherein the rolled display is confined with
the truss for storage is extendable through an open side of the truss for
display. 6) A portable display transporter according to claim 3 wherein the
cont ai ner b3 seloskired fHr conigmong acoilsi sfldxabje ofispday almipesaslr omrsdidachassiss. 7) A
portgple dispﬂqg tnqns orter according to claim3 wherein the at |east one
ri gi @ support P& VEhOUETE 0§ hydr aul i ¢ neans. 8) A portable display
transporter according to claim3 wherein the at |east one rigid support is

driven upwal datbieag dMendifid9guppoRr@eabssf@patde eftdxtgdng agrgeal5cab®cpiet abl e
di splay, the process conprising the steps of: a) providing a protective
cont ai ner, b)chesaypdthagnd 198 thy cptaerasachmigidgurnericnamher aving 4 ceuplingd

\‘/’MP{‘Li ?ﬁreag:ogggogrtrhé@f‘gdg%“&ﬁigh‘? trav¥NEF BeMEOR AL dsSitiD LhRbRY FRABRGGMENt

canister.

10  4) A portable display transporter according to claim 3 wherein the container is selected

from group consisting of a canister and a truss.

5) A portable display transporter according to claim 3 wherein the container is a truss
and further comprises an axle and a motor disposed in the truss, wherein the rolled
display is confined with the truss for storage is extendable through an open side of the

15 truss for display.

6) A portable display transporter according to claim 3 wherein the container is selected

from group consisting of a canister and a truss.

7) A portable display transporter according to claim 3 wherein the at least one rigid

support is driven upward by hydraulic means.

20  8) A portable display transporter according to claim 3 wherein the at least one rigid

support is driven upward by a winch.
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thereof, c) rotating the axle to deploy the display fromthe coiled
configuration in the canister 10) A process for erecting a |large scale

port abl e wOgplog4zmocording to claim9 wherein the axl e PPETrust@vOsBY
lifting the bar to extend the cables wherein the display extends upward as
it unrolls fromthe container. H) A process for erecting a |arge scale
portabl e display according to claim9 wherein the axle is rotated by a

not or such that the display extends upward as it unrolls downward formthe
cont ai ne9) Al glocéssooeesiing Olar@y @elel pogtablel didplsy, Saprecdso coraptigng theptaby
according tg claim10 further conprising the step of rotating the axle to
tensioningoﬁhe cables to nake the extended display substantially rigid. 13)
A process for erecting a large scale portable display according to claim11l

wher ei n t hey CORLRINES piofecRvi Edgsingherein the rolled display is capable of
bei ng confi%é@gmdfﬁfnpphg {Fuss ?of storage i s extendabl e through an open

side of the truss for display. 14) A process for erecting a |large scale
portabl e dib3pprayidargtbe disptrytagcatiaigr tRimhéiei poilddecoatizerafien mghat ed by a

not or. such that  t.he dh%plqﬁ ext ends v ward as %t.ﬁprolls qpmnyard formthe
cont al ner and B FolBFERGe 4XFd> BT SHESRHNI V! PROPPIUISENIS) A f1 exi bl e
el ectronic digpldy conprising: a) a plurality of horizontally el ongated
substantially rigid menbers in a vertical array, each rigid nenber having a
front and rear surface and containing a plurality of LED s laterally
arrayed t o ofoitinggle aFle o depiesethe &iS@gaWs&Om He qorled sonftapragion)iEthescapistarg

connected to a power and signal control nodule on each rigid nenber, b) a

flexibl e | [ ; ; ul e on
P 15T P RIS SRR SR oS
vertical arxkys rgtatedbpéictirextht baatb eikteadthe cables wherein the display extends

10 upward as it unrolls from the container.

11) A process for erecting a large scale portable display according to claim 9 wherein the
axle is rotated by a motor such that the display extends upward as it unrolls

downward form the container.

12) A process for erecting a large scale portable display according to claim 10 further
15 comprising the step of rotating the axle to tensioning the cables to make the extended

display substantially rigid.

13) A process for erecting a large scale portable display according to claim 11 wherein
the container is a truss wherein the rolled display is capable of being confined within

the truss for storage is extendable through an open side of the truss for display.

20  14) A process for erecting a large scale portable display according to claim 13 wherein
the axle is rotated by a motor such that the display extends upward as it unrolls

downward form the container and the motor and axle are disposed with the truss.
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one of an upper or |ower adjacent rigid nmenber by a plurality of flexible

mati ng hi nges, each having a front side and a back side, d) wherein the

rigid merwers10zsessdi sposed on the front side of the fleeChlus2eman63sg4 hi nges

and at least a portion of the a flexible signal and power connection is

di sposed behind the back side thereof. 16) An el ectronic display conprising
a) at |l east one substantially rectangul ar el ongated bl ade having a first

height and a first wwdth, a front and a rear surface, opposing |lateral side

t hat ar el pepdedabrct]yroaRpisilagedmgirlsagnt al sides at the top and bottom
thereof, and; i) a plurality of elongated display boards having a second

hei ght and second wi dt a front and a rear surface, opposing |ateral side
that are s@pat &E@alltyyogb%%qwglyrﬁpp%?ﬁ sybsinfialy Zed et A BotEEm

thereof, and {1 %]gllrggééﬁrrg Obé}Jr ﬁ@xﬂﬂ%dd #dnf apl YLH! i&%r%c%f afl eOh@NidY ¥el s on

the front surfacé o ngat ed di spl ay board, afirst termna
connect or on pleliteaf LEDYS htwraltyf awacd telfomy atgathrlyi pptalypibaarttic pburality

di strjbuting ast .one of signals and wer to the L s of the .LED
orray (3) ot BERY el Sofiestidbghpor e ufib Ueheh fatbl moreleSunbediaTite i ¢ s
hei ght, i) amgi@pal - power distribution nodule;(1l) at |east one second
term nal connector on the front for mating engagenent with the first

term nal connector on the back of at |east one of the elongated display
boar ds wherei s flgkiblesighalomd pifwarrenneation behccnekash df phovsented inedul® e pass

t hrough the af .. . gated bl ade to the engage the other of the
first and sec%ﬂ%ﬁﬁg%%@qﬁ%ﬁ%%gtors, (2) at |east one of a signal-power cable

extending there frombehind said at | east one el ongated bl ade.
¢) wherein each of the rigid members in each vertical array is connected to at least

10 one of an upper or lower adjacent rigid member by a plurality of flexible mating

hinges, each having a front side and a back side,

d) wherein the rigid members are disposed on the front side of the flexible mating
hinges and at least a portion of the a flexible signal and power connection is

disposed behind the back side thereof.
15  16) An electronic display comprising:

a) at least one substantially rectangular elongated blade having a first height and a
first width, a front and a rear surface, opposing lateral side that are separated by
opposing horizontal sides at the top and bottom thereof, and;

1) a plurality of elongated display boards having a second height and second
20 width, a front and a rear surface, opposing lateral side that are separated by
opposing horizontal sides at the top and bottom thereof, and
(1) an LED array arranged as a plurality of display pixels on the front surface
of each elongated display board,
(2) a first terminal connector on the rear surface of each elongated display
25 board for distributing at least one of signals and power to the LED’s of the
LED array,
(3) wherein the second height is substantially the same as the first height,

i1) a signal-power distribution module;
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17) An el ectronic display according to claim 16 wherein the second width is
| ess than about half the first wwdth so that the at | east one el ongated

bl ade carweupparsi3sat | east 2 |aterally adjacent el ongat @edTdiss@oaysssoar ds.
18) An el ectronic display according to claim 16 further conprising at |east
a second el ongated bl ade di sposed above and adjacent to the at |east one

el ongated blade that is coupled thereto in a tiled arrangenent so that the

spaci ng between the ier s at the adjacent edges ach verticall
P onoated di spl &) B6BE e sitiad deh SO el BN G ab b fstirmdics

wi thin each el Ongalévﬁﬁ‘ﬂ&@ 3Rt @¥YminkPdonfBct6l GEhE BREICH Lt SRkBIAFERE ding 1o claim
18 wherein the respective signal-power cables of at |east one el ongated

bl ade is attached ¢longatesl @S@%b%&dﬁ/\l@he@mﬁtﬂ@abmn@f tiolst endofecerte vertical |y
adj acent el ongated_bl ade 20) An ccor to,.claima19
hererm the %! et EiEnEAGE s T SRR i R R bR o e
secorgl el ongated b&@dgeth%'o)tl)f‘di‘oﬂ&cﬁr’épdﬂdc‘seébrﬁﬁio&bér@@ﬁi%@kd’lg to claim 18
wherein the at | east one el ongated blade is in_hinged connection to the

second el ongat ed2b#tderst 9neofi 4 pgdpRIVAGeable exdenling thee fam peliad sydelheen t he

si gnal - power distr t d the el ongated bl ade. 22) An electronic
di spl ay accordi ng eQ.H :DQE qg%%vﬁlearﬁgl n the at | east one elongated blade is

i n hi ngeW)mnﬂeatdnwdl‘slﬂajz heosdng fudcleino hgahedinthadecovd avilithrigkss thas posed

bet ween t he_ signal - power djstribution nodule and the el ongated bl ade, the
hi nges haviahgutg@?ftg%lg’f“&’ h g9 that g &t FasiRgis e@ﬂgéw dihiadercar sgprorta feagi second

ter mjeal cqﬁgﬁﬁgg?%g&gt%ﬁmggwug tay %%hrdAn el ectronic display according to

cl ai m 18 wher el ast onhe e ongated bl ade is coupled to the second
el ongat ebB)b%mdectmnicadisldaymofdlagrm cﬂah)rn Mfwlhectcrrmpmsmnglatslq:ﬂsag' saoodr ding to

el 23 whor o 0o he SOIEn Lo, |2, conneshed Lo, steh clongied blade a
the LED ar rgypish dRrdb i @ﬁle@la%ﬁé&ﬁ@n@ s@tlﬁf){h@épacmg between the pixels at the
adjacent edges of each vertically elongated display board is the same as the spacing
15 between the pixels within each elongated display.

19) An electronic display according to claim 18 wherein the respective signal-power
cables of at least one elongated blade is attached to the signal-power distribution
module of the vertically adjacent elongated blade

20) An electronic display according to claim 19 wherein the at least one elongated blade

20 is in hinged connection to the second elongated blade.

21) An electronic display according to claim 18 wherein the at least one elongated blade
is in hinged connection to the second elongated blade via linked hinges, each hinge
disposed between the signal-power distribution module and the elongated blade.

22) An electronic display according to claim 20 wherein the at least one elongated blade

25 is in hinged connection to the second elongated blade via hinges disposed between
the signal-power distribution module and the elongated blade, the hinges having at
least one orifice through which the mated first and second terminal connectors pass
through.

23) An electronic display according to claim 18 wherein the at least one elongated blade

30 is coupled to the second elongated blade by a common frame.
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25) An electronic display according to claim 16 wherein at |east one

el ongated bl ade is connected at a lateral side to a second and laterally
adj acent wbhangasessobl ade at the | ateral side thereof i nPaTiisb@d/oesssangenent
so that the spacing between the pixels at the adjacent vertical edges of
each el ongated display board is the sane as the spacing between the pixels
wi thin each el ongated display board. 26) An electronic display according to

claim 24 erein the at |east .one elongated blade that js coupled at the
Caera SPasb g a R R RuTar o s Re congRa e BIHECST) A

el ectroni ¢ glbsdhl AV RARAYILHNY tHeQ ek AHAEZAMBETBIaNclRRbRL conf@Sér tAAGs €l ongat ed
bl ade is coupled at" the lateral sides to the second and | aterally adjacent

el ongat ed lkeaseiblei feom thedaiid army sige of Heteldogroatctdaspieyd t o t he rear surface of

each elo te | ade,. 28) An el ectroni ¢, displ ay,accordin | ai.m 16
ohororn PRI R st Qg 1o foRbRBt Y SRR Qg T
termyal cesfeetddrat @Nattesille @ secvhieif BteeaBdpicchtBoriRe@ladknd thehi r d
term nal connector are in mated engagenent with the first signal power

connect er d#fcrahside Hierspf ayp Hlcdrirapgangid se thagthsppasgingbeiivgct te paredt #tithdut i ng
i gnal 9 | ect roni
i Spray ac SPaNRyelfal et bthn Bork 8 WoHleR vl IR e balilgP 2L PT €

attached t detvrenhhagiesls withén cehebsgblee daptagdoarint bei ng accessible fromthe

side of the LED array so that .the elongated bl ade js renovable fromthe
hi nges ffOM Hectrangmeislay peroedipg to glai ‘bwgartegut%eia"slﬁﬁ%yn%@fla%te@db@s%sed

thergpn wt %?&ug%d%?%éﬁt%raﬁ §ﬂ9¥ﬁaf%c§1g@ﬁg Sl pIg AR R eﬁ&%%ted%@d%”

el ectronic display according to ¢ erein’the at |east one el ongated
bl ade i s2duptledramtc display eccakdisg theclbim 26 tvhereth thndt leatt enakloypgadj bladat

o om0 B a3 b T LRl Ao
lateral sideohfindEingeand aghchciad Bicatdsufdias@ath slbapdad sddd! ade at by
28) An electronic display according to claim 16 wherein the signal-power distribution
15 module further comprises a third terminal connector on the front, wherein each of the
second and third terminal connector are in mated engagement with the first signal-
power connecter on laterally adjacent elongated display board for distributing signals
and power to the LED’s of the LED arrays thereon.
29) An electronic display according to claim 21 wherein each elongated blade is
20 releasably attached to the hinges, the releasable attachment being accessible from the
side of the LED array so that the elongated blade is removable from the hinges from
the front surface of the elongated display boards disposed thereon without the need to
remove adjacent elongated blades.
30) An electronic display according to claim 25 wherein the at least one elongated blade
25 is coupled at a lateral side to a third and laterally adjacent elongated blade via said
common frame.
31) An electronic display according to claim 25 wherein the at least one elongated blade
is connected at a lateral side to the second and laterally adjacent elongated blade at by
a pair of intermitting ball and socket connectors.
30  32) An electronic display according to claim 16 wherein the elongated display board is
releasably attached to the front surface of the at least one elongated blade and the

signal, the releasable attachment being accessible from the side of the LED array so
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a pair of intermtting ball and socket connectors. 32) An electronic

di splay according to claim 16 wherein the el ongated display board is

rel easablwoavtozasiasd to the front surface of the at | eastCoris2@bonisat ed

bl ade and the signal, the rel easabl e attachnent being accessible fromthe
side of the LED array sothat the el ongated display board is renovable from
the front surface of the at | east one el ongated blade. 33) An electronic

di splay according to claim16 in.which the signal-power distribution nodule
feobi vas. o ot boued S AORFRIC fomHe fiopbnytge pF et frast one
si gnal pover.|£3bl-g videcener gi ze selected LED in the LED array. 34) An

el ectroni c display according to claim 16 in which the signal-power
di st ri bu33)dm elodudnic displey eecording taélsiny i hint wkich fiesignépovesdigtnahtiend power

recei ved fromthe signal- r c(ﬂhe.to energi ze selected, LED in the LED
hrray. 35) e SedEning dirtitay Solh Sighat Y oot RePir L BoRHRERH  he
Si gnad - poWgowRP¥Ie forddkfitd RITALLEM ythenE®hrrsi gnal and power to the
si gnal - power nodul e to energize selected LED s in the LED array.
34) An electronic display according to claim 16 in which the signal-power distribution
module receives and distributes only one of signal and power received from the
signal-power cable to energize selected LED in the LED array.
35) An electronic display according to claim 16 in which the signal-power power cable

10 transmit only one of signal and power to the signal-power module to energize

selected LED’s in the LED array.
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