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ELASTOMale) 48/30bdaCTROLUM NESCENT LAMP RELATED APPLI CATI ON Refeo@preo7ss her eby
made to comonly assi gned and co-pending U S. patent application
ELECTROLUM NESCENT SYSTEM I N MONOLI THIC 5 STRUCTURE, Serial No. 08/656, 435,
filed May 30, 1996, the disclosure of which application is incorporated
herein by reference. WO 98/ 30069

PCT/ US97/ 24074 2 TECHNI CAL FI ELD OF THE | NVENTI ON Thi s application rel ates
generally to el ectrolum nescent |anps and nore particularly to a

sel f-contai ned el ectrol um nescent system provided in an el astoneric
structure that may, in transfer form be affixed efficiently 5 and

G ensi onal  shapes, SESTTRMSRR ROSCTROLOMBPSEANE LAME T ot nec

menbr ane-1|i ke conponent in other products. WO 98/ 30069
PCT/ US97/ 24074 3 BACKGROUND OR 'Il b A;h odi mrent of the invention
taught by the above-reference i on ELECTROLUM NESCENT

SYSTEM | N MONOLI Rldf@eﬁa'é?!ﬂéﬁﬁy(mbde 'tercemumﬁ avseiddoand copedlidizge(RY, to an
el ectrol um Be e Moplication ELECTROLUMINESCENT SYSTEM IN MONOLITEHIC
5 STRUCTURE, Serial No. 08/656,435, filed May 30, 1996, the disclosure of
which application is incorporated herein by reference.



5 ("EL") systemhaving a unitary carrier whose |layers forma nonolithic
struct u@yegAogeef erred unitary carrier in this systemi spariiiyisi€si n. -One
of the advantages of this nonolithic el ectrolum nescent systemis that the
| ayers thereof nmay be printed down as inks in a screen printing process
onto a wide variety of substrates. 10 It is also known in the art
that el astoneric structures have uni qu2 and useful properties. Behaving
much |i ke sturdy nmenbranes, the malleability and ductility of elastoneric
structures enable applications that woul d ot herwi se be unavailable to nore
rigid or plastic conponents. There are many potentially advant ageous
applications of an 15 elastoneric electrolum nescent ("EL") |anp. For

exanpl e, highly pliabl i G cia would be
enabled in cellular tel ati ons devi ces.
Al ternatively, eThitappiicatioblreltepgeseorally foceleatrehirhitlestbrtNabdnad®r form
and then affi xed to f. hraous Sﬂgstrates uch .as, fabric. Experinenta- 20

tion has sHEQFe PREECWAFYIR F5elhconip egtrolyrninasgentsysteny providedyn h t he
Previ ous | ne Blds@iinefic SuRtiR Bt SHEY, idStrhabler Fofth! BE afGLet bERiBily
preparation of the substrate for best results. First, the fabric rmay not

al ways b@ cand eegtreffechizaivcto # wide yauiety pE substiateschaving varigye thoge-t he EL
system Se i i i85 m : 145 . UR" and 25
interfere \(I:\/I(ﬂ tﬁﬁe ng%&g%es%agh%%rﬁailg%\rﬁ%tﬁm nt fagtjﬁ\%% rfés?a l%%e]gsEtﬁ%g%/f?[og{%gm%? a

resul t, al tinempranedikerecomponentinethevprodictpeen found to be fully
functional on such fabrics, the quality of el ectrol um nescence can suffer.
It has therefore been found advantageous to preprint a "platformlayer" of
the unitary carrier (with no EL-active ingredients) onto fabric and sim|lar
30 substrates to inhibit these factors. The EL systemis then printed down
onto the platformlayer in accordance with the Previous Invention.
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Al t houghydpégiobgd Nng this platformlayer tends to enhance phgneiifar4ance of
the EL lanp, it will be understood to be an additional manufacturing step

with attendant tinme, material and manufacturing process costs. 5

Mor eover, further experimentation with printing down the EL system
according to the Previous |Invention has$ al so shown that printing works best
when the area to receive the printing is flattened out into a plane. For
fabric printing, for exanple, this "flattening” is easily acconplished with
garnments such as t-shirts, but is not so easy wwth other 10 garnments, such
as jackets or baseball caBACKGROWNENOF THERINVENTIOM ep nay damage or

detract fromthe ,fina ear e of the gar . Jhere is therefo a
general need in %G#Pgﬁﬁ?lg%ﬁ?ﬂ@}%&Pé’FP@°ﬁL af‘%ﬁgé’y tgﬁ °¥P‘5§{‘*Bﬁ%‘iﬁdcﬁre%rrps
woul d be adyatdmggilitation CIDOTROLSMINESUENT SYSTEROIN Moworlimexntbl e

backl i ghti ng. ' ransfer form 15 such_ el astoneric |anps

Alternatively, in . )
coul d enabl gTBﬁI&T&{%@ﬁS’ Fe‘gppﬁﬁ_nwnfe%) % diFpetedntootn elpctralutiingrgent
I nventiog t oI hIsQ5Eens WaSiHRA Shitdr) CavelbP WHARNAFers MithP o | Ng the
addi tional cost and manufacturing Sstep of pre- preparing the substrate to
recei ve theSEucEzs: ofhPreferzed pnitazy cartieiss this system éva fviryl tesin. e One

CPDL e oo Byt LB e A S 0P EB
PCT/ US97/ 24bapers tEendafmyayObe printed\donm aplinks in a screen printing process
onto a wide variety of substrates.

10 It is also known in the art that elastomeric structures have unique
and useful properties. Behaving much like sturdy membranes, the
malleability and ductility of elastomeric structures enable applications that
would otherwise be unavailable to more rigid or plastic components.

There are many potentially advantageous applications of an

15 elastomeric electroluminescent ("EL") la;np. For example, highly pliable
and resilient backlit keyboard facia would be enabled in cellular telephones
or other personal communications devices.

Alternatively, elastomeric EL lamps could be constructed in transfer
form and then affixed to fibrous substrates, such as fabric. Experimenta-

20 tion has shown that screen printing down EL systems in accordance with
the Previous Invention on substrates such as fabric often requires pre-
preparation of the substrate for best results. First, the fabric may not
always be optimally chemically compatible with the first layer of the EL
system. Second, fabric fibers have been found to tend to “stand up" and

25 interfere with an even and uniform print down of the EL system. As a
result, although the Previous Invention has been found to be fully
functional on such fabrics, the quality of electroluminescence can suffer. It
has therefore been found advantageous to preprint a "platform layer" of
the unitary carrier (with no EL-active ingredients) onto fabric and similar

30 substrates to inhibit these factors. The EL system is then printed down
onto the platform layer in accordance with the Previous Invention.



The present invention is directed to an EL | anp manufactured generally in

accor dargs oMoty t he Previous Invention, but as a discret epElgsbosP4.l C
structure. This structure may, if desired, be subsequently 5 affixed to a

substrate so as to adopt the utility of a "transfer”. Alternatively, the-
el astoneric structure may be used as a discrete, self- contained

el ectrol um nescent conponent in applications such as keyboard facia, where
a thin, nenbrane-like EL | anp woul d be highly advantageous. |In accordance
with the present invention, elastonmeric EL | anps are 10 manufactured
entirely by using screen printing or other printing techniques. Screen
printing costs addthmgglsproddingdidis phetfmrm dayér temdertoieathaaice théer ef or e
generally no re compl ibnvol ved..than if the EL |a i,§.,Screen printed
directly onPB%@%BﬁfﬁﬁFgﬁi‘ r‘a%’?cbtrﬂgﬁmkg’g Rt eﬁsfi"ﬁéﬁﬁr%%@ﬁf tion.
Various advandragfastiing gtopheith dnuedeit tibe, etatetiallabdiahbifachiring anp as an
el astoneric structure. If the elastoneric structure is to be affixed to a

substrate | PTP$RES{O8H-of a transfer, the need to pre-prepare a fabric or

other sulgstrate WibfeoveR) RifiredryBhentatRRViwihesrinfiug dbm t8d g3f omeric EL

lanps in the formof transfers _according to the present invention are
extrenel y naysteappecarding teihe Paeviensdnvertion hasplenshown that priatingn

t her eof tonﬁéﬂ&a&édﬁ{%ﬂ{v%‘a@%mr@' riANARSH RNt R iwtd Qout

. . e i .
having to atten™ an area to receive the printrng process. Alﬁtcer natively,

if the el astpbams.i Fostfabie printing, tfor sxampdel this Ylatberingbis edsilyd conponent ,
it may be - : I i r t potential ly as
casi |y a o BLcHBRSHEE AL gadritts Shs Eonirty Dt @ soRA iR oler™
summar y,10an gatmeaby) suchaas jetlsats areaseball reaps,uoe veltichradtfledtéming'hetepr esent

avai labl o nadty dabingd < ddthadiPe WS bRl aEbaREnrC Y e Bt ervel ope
|l ayers may be priThead idaherdfores geaeralmeatdsin ¢k amrfol ieldstemetic RL envel ope
o nted | n 45REE HIFRCEERBEETIE EIRPY St Pe eayRh Aol e G aRepls I
products requiring flexible backlighting. Alternatively, in transfer form,
15 such elastomeric lamps could enable imfuroved application of the EL
system of the Previous Invention to fibrous substrates, including fabrics,
without incurring the additional cost and manufacturing step of pre-
preparing the substrate to receive the EL system. Elastomeric EL lamps
could also facilitate application of the EL system of the Previous Invention
20 less traumatically to substrates with three-dimensional shapes.



in natural |ight, have a predeterm ned appearance (such as a | ogo or
keyboarwofeggoase! ayout) . WO 98/ 30069 PCT/US97/24074

PCT/ US97/ 24074 6 The material of the first |layer of the envelope is

advant ageously (although not required to be) a clear or sem -clear :
pol yur et hane. Experinentati on has shown that this material has excell ent

el astomeric properties. Further, this faterial has been proven to be
chemcally stable 5 with just about all the materials likely to be
encountered in an EL | anp application, including the transfer rel ease
paper, the layers of an EL s stem the adheswes by whi ch a transfer may be
affixed to the substrate, 4 il £ % pensel ves, including

fibrous substrat P r : S t flex

mal | eabl e materi 'gﬁe péﬁ%%}l{l g‘é’%@g“?ﬁﬁﬁ# ??‘f}?o Séfmgﬁ%é% M‘FQEL | anp t hat
may be adapgetkrally’ iwraa:ppnﬁhce mlbh thasf?ﬁemmmdmntlbﬁphaﬁ agaldiycrescei vabl e on
j ust about t hr ee- nS| sha ed supstr.at e the first |ayer
of the enveqqﬁ%t@r%ﬁéc Bgélﬁg% @%Ypéﬁé?%re‘fa e‘ﬂé’é iy an EL
system @dvmkaaamalsubs(mﬁewwtmuogﬁthé ﬁﬁﬁti@ﬂat"@reh@}'eﬂ'n accordance w th

t he Previous |nventio ag i nted down onto the first envel ope Iayer The
EL systemi ngﬁlfieﬁl% aplipzngnie struchire Ha% bedjsed asa gdisgeste; eelf-cave a

first envel Maﬁfﬂddél'écﬁ-bﬁﬁﬁﬂlefs%toéﬂrﬁp&ﬁéntﬁnsﬁﬁﬂféﬁm@ﬁy %ﬁ&?‘is é@gﬁéafds then

printed dowmn on top of the EL syste Qnbi ni ng ar ound S wth the
first envellggie, poherera F}émsé%ﬁmb?@eé_ 2@ lamp svauid thei mghbea@magws

APPropri ate wi ndgygeddiabhice QAP g&ﬁgge%t%n% idibmelfl B11BRBsShEC T O

contacts to be intr into t system séconarenvel ope
| ayer i30a menpfacsunethentirely by using screen printing or other printing

techniques. Screen printing costs and logistics under the present invention

are therefore generally no more complex or involved than if the EL lamp is
screen printed directly onto the substrate in accordance with the Previous
Invention. Various advantages are gained, however, by constructing the
15 lamp as an elastomeric structure. If the elastomeric structure is to be
affixed to a substrate in the form of a transfer, the need to pre-prepare a
fabric or other substrate with a platform layer is obviated. Further,
elastomeric EL lamps in the form of transfers according to the present
invention are extremely malleable and flexible, enabling subsequent
20 affixation thereof to virtually any three-dimensionally shaped substrate
without having to "flatten" an area to receive the printing process.
Alternatively, if the elastomeric structure is to be used as a self-contained
component, it may be mass-produced and then installed in a product
potentially as easily as a gasket or other thin, membrane-like component.
25 In summary, an EL lamp in an elastomeric structure according to
the present invention begins with printing a first envelope layer onto
commercially available heavy-grade transfer release paper. Subsequent
first envelope layers may be printed down to achieve a desired monolithic
first envelope layer thickness. Further, one or more of the layers may be
30 dyed and/or printed in a pattern so that the first layer of the envelope will,
in natural light, have a predetermined appearance (such as a logo or
keyboard facia layout).



advant ageously printed in several intermediate layers to achieve a desired
t hi cknegg ogiagoddChi eving a desired thickness of pol yuret hgdagyeawgsRre. the
25 design advant ageously ensures that the EL anp within the envelope S
electrically isolated fromthe outside, and that the envelope is
watertight. When the elastoneric EL lanp is desired to be used as a
transfer, a final heat-adhesive |ayer Bs optionally printed down or heat
sealed in filmformon top of the second envel ope | ayer. The heat - adhesi ve
| ayer may 30 agai n advantageously be a pol yurethane, although this is not
a specific requirement. This heat-adhesive | ayer disposes the transfer to
be afflxed to a ?ﬁ%ahaﬂ&&ﬂhythe&hsamgmpnﬁﬁﬁunﬁn@h@kasaﬁ@mﬁuﬁﬁouﬂ?at the EL

98/ 30069
T U807/ 24 RRORER Mo} reauiregh fsbek # slee g semi-clearoPYEUERthALRd to the

substrate bExﬁéﬂﬁ{eritBﬁBﬁ HeRGMawtHAtehid inat6MEhhas ef Mot blAthasHYe, etc.,
I n which case a heat - adh}éelve | ayer (i.s not necessary. Further, when the

el ast oner | cPrapertigg. iFart %éh@s@ét%'@lé@ebqenm&nﬁ@d)%@%ém stableinot her
product, st ngih jg&%tab%QF%H'th% ﬁlaaeﬁf]m Z‘éﬁ@ g,vﬂgbnbam Yed fh be PEEgmpary. It

Wil | therefore seen tec antage o e present Tnvention

is that as appltatinmrineluding thetnansfertelease papap tﬂwawsnﬁdm Ek transfer

form and se whi ch it
%tg{rlx Itﬁgv dﬂ%ﬁl@?bﬁ %Eﬁ? fraffer a8y b Y eﬂ:{%cg @igé% stt}&f

is to be ap rating the need to pre-prepar
surface befané Vﬂthsyestesubapt}alte&dlemelvéshmcsl‘cdlexgrﬁlpmuatsubgtrataps and cost

|rrpI|cat|on a, Il S orrerlc ure'
t he form of %Fgﬁﬁ;#{ir&fggéé Ig]%n Sthel egsﬂ%ﬁ a&@?‘i“%ﬁf*@%dﬂ?’iﬁ} gn§ppl yi ng
the EL 49st amniifacuire vitaa dhsomerii Ehtlanp sedtfmay de aaiapeéﬂlbyakr%ﬁ edut | ay of

r r her ef r r I nd,rel | e EL | I
esources, Eo Be %aglrb? 'and nontrauma 1ca1l1y (Ia'ecaen(rjablee oh%Bsteabout argPthreX be appl i ed

dimensionally shaped substrate.
Once the first layer of the envelope has been printed onto the
transfer release paper, an EL system, advantageously (although not
15 required to be) in accordance with the P;'evious Invention, is printed down
onto the first envelope layer. The EL system is undersized on the first
envelope layer in order to leave a first envelope border around the outside.
A second envelope layer is then printed down on top of the EL system,
combining around the edges with the first envelope border to seal the EL
20 system within the envelope. Appropriate windows in the envelope are
made, or left, to enable electrical contacts to be introduced into the EL
system. Again, the second envelope layer is a polyurethane,
advantageously printed in several intermediate layers to achieve a desired
thickness. In achieving a desired thickness of polyurethane envelope, the
25 design advantageously ensures that the EL lamp within the envelope is
electrically isolated from the outside, and that the envelope is watertight.
When the elastomeric EL lamp is desired to be used as a transfer, a
final heat-adhesive layer is optionally printed down or heat sealed in film
form on top of the second envelope layer. The heat-adhesive layer may
30 again advantageously be a polyurethane, although this is not a specific
requirement. This heat-adhesive layer disposes the transfer to be affixed

to a substrate by heat and pressure. Note, however, that the EL lamp as



15 to fibrous substrates, such as fabrics having various three-di nensional
shapes. wh 980ed®er t echni cal advantage of the present i nvergi/usp7rzsaoihat the
EL lanp as an elastoneric structure is extrenely flexible and mal | eabl e.
Accordingly, again in transfer form it is readily disposed to be affixed
20 quickly and easily to substrates with three-dinensional profiles, such
as the front of a baseball hat. Alternatively, in the formof a

sel f-cont ai ned conponent, it may be nass-produced and then easily and
quickly installed in, for exanple, keyboard-requiring products such as

portabl e tel ephones in which a shaped ang, keyboayd wou| d be highly
advant ageoué® eggstomerlc SIUETHIEHBAY ti%ﬁggg{m%‘ﬁ%ﬁg%ﬁggiﬁ atenby gthetent

i nvention i snddidtkhé&naAReORe, Sch heebiiRt AABEsivaY 8cS ihNwhRioéRd Patterns
such as | oggs or other designs, so that the appearance of the EL |l anp as an

el ast oner i ¢ heat-aehasize dayper Aneresiaay| Furthantwhen the ghastamenict Bb _
appear ance g%rﬁghg t5lbd A888 WS LePEIBLARY ddmSoRanes biGier B%Bg%fté the It 1s

a further t i cal advantage of the_ present” Invention to 0 nass
produce [5ar eatradhesive dayasfisailse notrdikely to beavesessayypri nting down nul tipl es

h f | . WO 98/ 30069
PCTI U807/ 24074 5 paar aReicre Bk ekl Wief s (oEhGREF afORSage Ghine priftell ,oper

may be regi shesrsibn & that amgan fedastomenivpsruciube, thenEhddnmmay bé headecirease

ot i i s05. 1 SEOELETT S SeaT e e o TBF SuPeafin Bartat (B BL I toci ency
savings 5 aueichtit &lté berapplied} bloviatingrhyi mepdRo provprepaneithb dudkiratsli rectly
to substrates. N .

10" surface before EL system application. The screen printing steps and cost
implications of manufacturing the EL lamp as an elastomeric structure in
the form of a transfer are nonetheless substantially equivalent to applying
the EL system directly to the substrate itself. For an equivalent outlay of
resources, therefore, a more versatile and reliable EL lamp may be applied

15 to fibrous substrates, such as fabrics having various three-dimensional
shapes.

A further technical advantage of the present invention is that the
EL lamp as an elastomeric structure is extremely flexible and malleable.
Accordingly, again in transfer form, it is readily disposed to be affixed

20 quickly and easily to substrates with three-dimensional profiles, such as
the front of a baseball hat. Alternatively, in the form of a self-contained
component, it may be mass-produced and then easily and quickly installed
in, for example, keyboard-requiring products such as portable telephones in
which a shaped membrane keyboard would be highly advantageous.

25 A further technical advantage of the present invention is that the
envelope may include dyed layers in colored patterns such as logos or other
designs, so that the appearance of the EL lamp as an elastomeric structure
cooperates visually in natural light with the appearance of the EL lamp
when energized in subdued light.

30 It is a further technical advantage of the present invention to be
able to mass produce large quantities of elastomeric EL lamps by printing
down multiples thereof on to a single sheet of transfer release paper. The



The foregoing has outlined rather broadly the features and techni cal

advant a e present invention in order that the de riptLon
of the ?ﬁi?ﬁ%?%ﬂ that follows may be better understood. nghggdﬂg features
10 and advantages of the invention will be described hereinafter which .
formthe subject of the clains of the invention. It should be appreciated
by those skilled in the art that the c@ception and the specific enbodi nent
di scl osed may be readily utilized as a basis for nodifying or designing

ot her structures for carrying out the same purposes of the present 15 ..
invention. It should also be realized by those skilled in the art that such -

equi val ent gpesitionuef tias maltiplé Biepanps bncuBﬂetﬂwea‘splﬁapbr peope of the

invention as set forth in the ended | ai nB 30069
PCT/ US97/ 24598iSET ﬁ?o‘t?@gd% $519 %ﬁd&uteg %ﬂ FeleasepapATet €
under st andi Bge& irf @@ A6 eé mna Isﬁfgle 8tinp e tﬁd\ﬁ&ﬁg@hfsh@{)ﬁﬁms

reference i s now nade to t | om ng descri pt| ons taken in nj unction
with the aceesqyanss Hythe gctum o\fmﬁie lpmps, and proviley ificiericy savings

Cross- Segf i %‘i}t@in‘ﬁd‘?ﬁ’oﬂél eawa‘ eé%ﬁ?%aéﬁ?ét1n9§v1aﬂ Aoty o EL 1anp

according t e present 1nventi IS a pers ectl vi ew of the
cross-sect i snbstrgtesw of FIGURE 1; FIGURE 3 is a perspective view of an

el case paper 103 R ppits Hhe AR oG AN A RATRLIT IS T ¢
power suppl pdvantageeloﬁhe rmesantﬁnvénmmmm ortier thatstret détailed deseriptho5URE 5
depicts an alfttﬁcra qutréﬁ/t‘ia’orp Eﬁatefoil%wsn%%?r%e bette%nt?r? érrs].%od. Additional features
10 and advantages of the invention will be described hereinafter which form
the subject of the claims of the invention. It should be appreciated by
those skilled in the art that the conception and the specific embodiment
disclosed may be readily utilized as a basis for modifying or designing
other structures for carrying out the same purposes of the present
15 invention. It should also be realized by those skilled in the art that such
equivalent constructions do not depart from the spirit and scope of the

invention as set forth in the appended claims.



el ectric power supply to an elastoneric EL | anp of the present invention;
15 and M&h#RIbo& depi cts zones of elastoneric EL | anp 300,powsy7a4scrut anay
portion 601, supporting disclosure herein of various colorizing techniques
of layers to create selected unlit/lit appearances. WO 98/ 30069 '
PCT/ US97/ 24074 10 DETAI LED DESCRI PTI ON OF THE | NVENTI ON FI GURE 1
illustrates a cross-sectional view of a9preferred enbodi nrent of an EL | anp
as an el astoneric structure according to the present invention. It will be
seen by cross-reference with above-referenced 5 U.S. patent application
ELECTROLUM NESCENT SYST. k_‘k D) H| TR RE that the active EL system
A% il S

illustrated i n FI GURE 12 LA EPITON QF FHE RBAWINGS,i d appl i cati on,
using a common UnpéRkné@ ddnepletd/aldstihdinl dfthkl 2Rehfdnl Ange! form
It will nonethel ess be unders god that the gr esentﬁjie%l%(/%ntl ghﬁﬁgégﬁg

speci fi ¢ rediieradvantagesstheseqf, refergnpetis novamade toyidrecfollowing deseriptionsi n,

and that th . . g,?&m i [.QQ: t different EL
syst ens bei ﬁzg&gﬁggl éeagu%!g&leqqgs omel}él §%§W§%€ég}%’ ﬁgf'@ée‘%ce now t o

FI GURE 1,5al | | ayRIGURE: 1s iantreds-destionah vievaof hcpref@ired senpaiiment @2 anl n a

preferred enhodi nmen r fer ralease .15 aper 102.is as manufactured by
M dl and Paperg‘ﬁiasi °Kh°6§’t F“g‘nﬁ&% g%"s?égﬁﬁ)%r tﬁL&i Pr‘%ﬁeﬁ?lré‘f%%mﬁ’e under st ood that as
an alternative tdFIGURE 2tis ansdrepectitecviow 6f the meys-bectitiad vienwfst ent with

t he presentFI%, 6@3 (I_n. Al'l subsequent |ayers as shown on FIGURE 1 (and
subsequent ]3% are advant ageously applied by screen printing processes

known in FIGURE 3 is a perspective view of an elastomeric EL lamp of the
10 present invention being peeled off transfer release paper 102;
FIGURE 4 depicts a preferred method of enabling electric power
supply to an elastomeric EL lamp of the present invention;
FIGURE 5 depicts an alternative preferred method of enabling
electric power supply to an elastomeric EL lamp of the present invention;
15 and o
FIGURE 6 depicts zones of elastomeric EL lamp 300, with a
cutaway portion 601, supporting disclosure herein of various colorizing

techniques of layers to create selected unlit/lit appearances.



20 the art. Once again, however, it wll be understood that the present

I nventi | t limted to providing elastoneric EL |a yers
have be@ﬁ)da%g I'ed solely by screen printing, and ot her %t%ﬁ%g%%?]’ﬁppl yi ng

| ayers may be used to construct elastoneric EL | anps consistent with the
present invention. 25 First envel ope layer 104 is printed down onto
transfer rel ease paper 102. It may be agvantageous to print first envel ope
| ayer 104 down in several internediate |ayers to achieve a desired overal
conbi ned thickness. Printing first envel ope | ayer 104 down in a series of
intermedi ate | ayers also facilitates dying or other coloring of particular

Layers Lo achieve 2 ISTATSPIEDRRCRIPTIONIOR THERNERTION he EL |am.
irst envel ope L.s advant ageous y,%al hough not required to be) a
pol yur et hane suc%géjé&zhéﬁuﬁ@@?@ ¢rogege¢tional ¥iawrofia prefermedcat al yst DA

176. This i anhodiméRt 38/230863amp as an elastomeric structure according to t
PCT/ US97/ 24074 11 commercial ly z?vai | abl e pol yur et hane i nf<r| rlﬁl%n%le ? for

screen prinprefgntApventien dbovil be sren bioryessaefrrence witlhabeve-tefertased ed
W ih otndr Sopasrf dmilicipon it CGIYACRRIEY Srsrel) AOMOROLARCY 310 ©
ductile. 5 SARUQIBIRRthaththeeattive Bt spstemeillustriatesbie FIGURE lpisi nted down in
1Bl | o4ohaab eI B mOBBLA M el DL GSER ol gy 0oL
| ayers ther eafrier suéhias Ivimylvimitially appEediin gel fored.vdt dyll mgnethelédsese col ori ng
L STE S (SRt 6ol 4 BekeSESAAbRSER I whiBl RS e 8
l'i ght appeapastieulan BUkgsRe ko Bbtused herein, and that the scope of the present
invention contemplates many different EL systems being enabled as
elastomeric structures.
With reference now to FIGURE 1, all layers are printed down on
transfer release paper 102. In a preferred embodiment, transfer release
15 paper 102 is as manufactured by Midlaﬁd Paper - Aquatron Release Paper.
It will also be understood that as an alternative to paper, transfer release
film may be used consistent with the present invention.
All subsequent layers as shown on FIGURE 1 (and subsequent
Figures) are advantageously applied by screen printing processes known in
20 the art. Once again, however, it will be understood that fhe present
invention is not limited to providing elastomeric EL lamps whose layers
have been applied solely by screen printing, and other methods of applying
layers may be used to construct elastomeric EL lamps consistent with the
present invention.
25 First envelope layer 104 is printed down onto transfer release paper
102. It may be advantageous to print first envelope layer 104 down in
several intermediate layers to achieve a desired overall combined thickness.
Printing first envelope layer 104 down in a series of intermediate layers
also facilitates dying or other coloring of particular layers to achieve a
30 desired natural light appearance of the EL lamp. First envelope layer 104
is advantageously (although not required to be) a polyurethane such as
Nazdar DA 170 mixed in a 3:1 ratio with catalyst DA 176. This isa



Referring back nowto FIGURE 1, it will be seen that first envel ope |ayer

104 is RydBisResiown onto transfer rel ease paper 102 so aspdRuimRYdrde a
border 105 clear of the edge of EL systemlayers 106 - 112. This is so as

15 to provide a zone on which second envel ope |ayer 114 can bond to
conpletely seal the EL system the aspects of which will be described in
greater detail below Now, advant ageousll y in accordance wth the disclosure
of above- referenced U.S. patent applicati on ELECTROLUM NESCENT SYSTEM I N
20 MONOLI THI C STRUCTURE, an EL systemis next printed down onto first
envel ope layer 104. It will be seen that according to FIGURE 1, the EL | anp
i s bei ng comsommercially ﬁawéabigmlyumhblammkrmt@ndﬂn? forOxirden @rinkyg. Aayer 106

is first pr| : Hus bar 107
(advant ageoust"'g&ls?rﬂ ve’rémg g"fr?*“;?{h r n‘%lhg L omxgnflégégléﬁ%gpgyer 106.

El ect r ol uni mhacacteristige forlfige élmblap& bag&wlséi;aga:hphnsail)osﬂabwwm dtitednat e
m xture) is then print d ont o | | ayer an er fr nt ..obus bar
To7 At houghEGEIeRtE s Ehe B 1 rad Blne it emel Radlerkie and ARstoR,

exper i nerg atiigs puigu ﬁdnhme rsrﬁmmdmﬁrdmpmaom Mh ﬁnfcédnabwmsx BaligR7 i s

di sposed on top of Ia er r han t reverse (1. TO'1Tayer 106
printed dowla¥srstepr tfgrr‘aq %‘T‘}S‘ Q%C‘H@éaﬁ’@%erhlﬁ TO | ayer

106 is lai d}ﬁl'y&:‘la@hﬁﬁ ﬁah@utistaﬂﬁ Toltalesd Uibd ghiRrillp¥leat o TO | ayer
106 has been_found toetend to clﬁtr}g ?o fegrma é \1/'\0§| ea? ﬁd% Ligerk

PCT/ US97/ 24¢herect aygrfurther; well gisnosed ¢o Facrive dying of prherrrmrmgrs bar 107
previously g@é Jiﬁssramﬁn%ﬂeﬁﬁ@h&pe@swoea%emw) g@?@pg aEgGEgos se,

however , r ont bus bar 107 is_ advant ageou wn-onto I TO
| ayer 10‘20 whose appearance in natural light is des1gned to complement its active
light appearance in subdued light.
Referring back now to FIGURE 1, it will be seen that first envelope
layer 104 is printed down onto transfer release paper 102 so as to provide
a border 105 clear of the edge of EL system layers 106 - 112. This is so as
15 to provide a zone on which second envelope layer 114 can bond to
completely seal the EL system, the aspects of which will be described in
greater detail below.
Now, advantageously in accordance with the disclosure of above-
referenced U.S. patent application ELECTROLUMINESCENT SYSTEM IN
20 MONOLITHIC STRUCTURE, an EL system is next printed down onto first
envelope layer 104. It will be seen that according to FIGURE 1, the EL
lamp is being constructed "face down," and so Indium Tin Oxide ("ITO")
layer 106 is first printed down onto first envelope layer 104.
Front bus bar 107 (advantageously silver) is next printed down onto
25 1ITO layer 106. Electroluminescent layer 108 (advantageously a
phosphor/barium titanate mixture) is then printed down onto ITO layer
106 and over front bus bar 107. Although not a specific requiremeht of the
present invention, experimentation has shown improved performance when
front bus bar 107 is disposed on top of ITO layer 106 rather than the
30 reverse (ITO layer 106 printed down on top of front bus bar 107). This is
because when ITO layer 106 is laid on top of the front bus bar 107, the
vinyl carrier in ITO layer 106 has been found to tend to cure to form a



Referring again to FIGURE 1, dielectric |layer 110 (advantageously 5 barium
ti tanatg,)ogsgo&rgi nted down onto el ectrolum nescent |ayer d@8ysaRghizhen back
el ectrode | ayer 112 (advantageously silver or carbon) is printed down onto
dielectric layer 110. Note that as disclosed in above-referenced U. S :
pat ent applicati on ELECTROLUM NESCENT SYSTEM I N MONOLI THI C STRUCTURE, | TO

| ayer 106, front bus bar 107, el ectrollfr nescent |ayer 10 108, dielectric
| ayer 110, and back el ectrode layer 112 thus conprises an exenplary EL
system enabl i ng the el ectrol um nescent properties of the present invention.
Turning again to FIGJRE 1, second envel ope layer 114 is then printed down
onto back ebeetieniichibityey cdriductivitywvith frentsbas bar AT predotshtlaid. Thias EL

system layers 106 -112 are advant ageously printed, down |eavi ng, border 105
ol ear. Thi s PRETGTENGEERRESENEL tp ey Brthe TRVELSSp BOWEYSH: SAMITORD bond 1o
first envel ppg Ha2y®7 LQdEvaneadubly sienteliOfowh bt ITCsRE: n06( 1) the EL
systemin an envg e,S0 as, t@nﬁ bg&g tgl}eﬂEL .S stemlreq}oéactrl cally and (2)
meki ng the entir &STTIHAEAHES (él) ¢ W&’PF&W 1 a@ﬂﬁ@ﬁagﬁf%ﬂ?. Second
envel ope 5l aygfiukd 4ithAafY I BrAYED ddwh ShtdelPRESutiABRdRE 157FE g Lak al as

first envel ope | ayer 104, so that when conplete, the two corrpoﬁents may

conbi ne to thembackweirstrade leyenii? épdvantagevesbheilver aryearbem) wsprintedd above,
W th cataly Pulbfte Ao 10 PP Rk A isHoedy b BhEretBhdhods 0 07 ©
layer 114 mijSapstenyeapplicatien RIGITROLIBMIRNASCENTOPYSTRM INMONOLITHIEr S t 0
s an opt | oRAFUCREE JET ey 1HBo AR b BB M ¥R AR IR (o o of
the el agi0omi0Bedisledtriciapdr 111k amdelsankt electrodd layerild2ahiua dotgpridesramf f i xed
adhesi ve, - aPERBRMTI R iste BRARInEEn SRR SR e & ob e, ©
adhesi ve. Hepabsendliasentiomas the advantage that it nmay be printed down using
the . _ Turning again to FIGURE 1, second envelope layer 114 is then
printed down onto back electrode layer 112. It will be seen from FIGURE
15 1 that EL system layers 106 -112 are adirantageously printed down leaving
border 105 clear. This allows second envelope layer 114 to be printed
down to bond to first envelope layer 104 around border 105, thereby
sealing (1) the EL system in an envelope so as to isolate the EL system
electrically and (2) making the entire EL lamp assembly substantially
20 moisture proof. Second envelope layer 114 is advantageously also made
from the same material as first envelope layer 104, so that when complete,
the two components may combine to form a monolithic envelope around
the EL system. As noted above, a suitable polyurethane is, for example,
Nazdar DA 170 mixed in a 3:1 ratio with catalyst DA 176. Further, also as
25 noted above, second envelope layer 114 may also be printed down in a
series of intermediate layers to achieve a desired thickness.
The final (top) layer illustrated on FIGURE 1 is an optional
adhesive layer 116. As already described, one application of the
elastomeric EL lamp of the present invention is as a transfer affixed to a
30 substrate. In this case, the transfer may be affixed using a heat adhesive,
although other affixing means may be used, such as contact adhesive.
Heat adhesive has the advantage that it may be printed down using the
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sanme megyd fGdobdd Ng processes as other layers of the assemdyysdpdoishen the
transfer may be stored or stocked, ready to be affixed subsequent?y to a

substrate using a sinple heat press technique. In this case, as illustrated
on FIGURE 1, adhesive layer 116 is printed down onto second envel ope 5

| ayer 114. O course, in other applicatlBdons of the present invention where
the elastoneric EL lanp is a self-contai ned conponent of another product,

t he optional adhesive layer 116 will likely not be necessary. A further
feature illustrated on FIGURE 1 is rear contact wi ndow 10 118A. Cearly,

i n order fosarleemianufagtoring processebrasugther ilaydrs of the gisgembly, st ¢henl ayer s

106 - 112, rear_contact w ndpw 118A i s require hr oilgh ;adhesi ve | ayer 116
and second Shoeraaer Sy ba Sipted Gosonikdh HRady do neGted FubsauuEnt 16 | ar 1y,
a further wianfhatiatensing aedmple heat bréssctethhidguebain 1 chbé, soiluaehaesd ve

| ayer 116, sec%i{ggl oag |l.ayer 114, back elcﬁ trode 15 layer 112,

di el ectric [O&y n@9BeIVE lgyerd HoixRrints é@?"nﬂ)@.‘) spepadfenvelaPe wi ndow
is not ilg ugigadtegon FIGURE 1, being omitted for clarity, but may be seen

as item 118Bon FIGURE 2 in a perspective cross-section view of the present
i nvention. Tur ni (3f eysecinrpthermpplications ofdhe ipresantdnventiphevbenssthesect i on

20 depi ct ediigofloBd ey habth 1dl 4 YSlilcBhElinedchipotiake P RRLRM brddits i

initially printed down on transter release paper e again
evi dent . | TOptinoyel adbesive lagydml Hil wibikedn ot foierrscessargl ope | ayer 104, and

rom bus bar 0% i B o TS 2 0 Al WSO
107, 10 118A. Clearly, in order for electric power to be brought in to energize EL
system layers 106 - 112, rear contact window 118A is required through
adhesive layer 116 and second envelope layer 114 to reach back electrode
layer 112. Similarly, a further window is required to reach front bus bar
107 through adhesive layer 116, second envelope layer 114, back electrode
15 layer 112, dielectric layer 110 and elect;oluminescent layer 108. This
further window is not illustrated on FIGURE 1, being omitted for clarity,
but may be seen as item 118B on FIGURE 2 in a perspective cross-section
view of the present invention.
Turning now to FIGURE 2, a perspective view of the cross section
20 depicted in FIGURE 1 is illustrated. First envelope layer 104 is initially
printed down onto fransfer release paper 102. Border 105 is again evident.
ITO layer 106 is printed down onto first envelope layer 104, and front bus
bar 107 is printed down onto ITO layer 106. Electroluminescent layer 108
is then printed down onto ITO layer 106 and over front bus bar 107,
25 whereupon dielectric layer 110 is printed down onto electroluminescent
layer 108. Back electrode layer 112 is printed down onto dielectric layer
110, and then the entire assembly is sealed with second envelope layer 114
printed down onto back electrode layer 114 and combining with first
envelope layer 104 around border 105. Adhesive layer 116 is then printed
30 down onto second envelope layer 114.
As noted above, FIGURE 2 also illustrates front contact window
118B, which will be seen to penetrate all layers through to front bus bar



25 whereupon dielectric layer 110 is printed down onto el ectrol um nescent

| ayer el ectrode layer 112 is printed down onto | ayer
110, an%?‘len he entire assenbly is sealed with second e%&ﬁisgﬁyol’gy 114

printed down onto back el ectrode |ayer 114 and conbining with first

envel ope | ayer 104 around border 105. Adhesive layer 116 is then printed 30
down onto second envel ope | ayer 114. Ag4noted above, FIGURE 2 al so
illustrates front contact w ndow 118B, which will be seen to penetrate al

| ayers through to front bus bar WO 98/ 30069

PCT/ US97/ 24074 14 107 and thereby facilitate the supply of electric power

thereto. It 1¢7 dndkBéreby fﬁﬁﬁﬁaﬂé&h@'s@ﬂﬁ@ 3f bleatrié 96%9' tﬁey&bon@ wiflyflo 114 i's
di sposed to seal the mo i nterve |ng | ayers above front bus bar 107

wi t hin frontbecifsnn b tha segon envelopp@m L4 ig G@Pf’%ﬁde‘ép sed entire
assembly as tﬂ@%‘ﬂgh?%@ 1&%95&&3?'13&&! éﬂb%‘?r&ﬁttﬁﬁs BB 2 H%naﬂ-g nt/PON

readi ness to be renoved from transfer release paper 102. astoneric EL
| anp 300 ( cceaptactiwindos &18Band conmponents 104 - 116 as shown on FlI GURES 1

o7 2) | 300" DERNORSOR Sk T84 AL PRI | 1o,
are al so shabove laften domplkton badagpore ceatiness( bmpengbve:blfram ltrsdgfert ed) t hat
T T e W
desi gn | anp caneporents 164 - 136 &cshgwn rmtnl FIIJ}URE& lairb2nid Bwng‘lﬂéeldﬂ Badil
| ame 300 Lo 12 shssRoRhate e s\ RSl ot one g chesl ol
the single Sdiﬁlefroﬁf: contact windows 118A and 118B are also shown
It will also be appreciated (although not illustrated) that the present
invention provides further manufacturing economies over traditional EL
lamp manufacturing processes when large number of the same design lamp
are required. Screen printing techniques allow multiple EL lamps 300 to
15 be constructed simultaneously on one l:a'z"ge sheet of transfer release 102.
The location of these lamps 300 may be registered on the single sheet of
release paper 102, and then simultaneously punched out with a suitable
large punch. The individual lamps 300 may.then be stored for subsequent
use.
20 As noted above, in accordance with the present invention, the front
appearance of elastomeric EL lamp 300 in natural light may also be
designed and prepared using dying or other techniques on selected
intermediate layers of first envelope layer 104. In accordance with such
techniques, FIGURE 3 also depicts a first portion of logo 301 being
25 revealed as elastomeric EL lamp 300 is being peeled back. Features and
aspects of a preferred preparation of logo 301 will be discussed in greater
detail below.
First, however, there follows further discussion of two alternative
preferred means for providing electric power to the elastomeric EL lamp of
30 the present invention. With reference to FIGURE 4, elastomeric EL lamp
300 will be seen right side up and rolled back to reveal back and front
contact windows 118A and 118B. Electric power is being brought in from



rel ease paper 102, and then simultaneously punched out with a suitable

| ar ge pwesdssodéde i ndi vi dual | anps 300 may then be storedpterussyhpesuent
use. 20 - As noted above, in accordance with the present invention,

the front appearance of elastoneric EL |anp 300 in natural |ight may also
be designed and prepared using dying or other techniques on sel ected
internediate layers of first envel ope ¥@&yer 104. In accordance with such
techni ques, FIGURE 3 al so depicts a first portion of |ogo 301 being 25
reveal ed as elastoneric EL | anp 300 is being peel ed back. Features and
aspects of a preferred preparation of logo 301 will be discussed in greater
det ai | bel oarefiate tsouhesveiaciiexibledrus 4@, whishfroay,hfer exasyls,sheoa printedo

alternative ol IecIrlc ower.,to he el astoneric
L Tam of oRbEk el Eel Oy ORUEL Thefl SO foRR i i

el ast omer i cAIEierhatme]&Oﬂem’bllé bhe 46demay lcgmprfsechacax;ﬂum&' (suched éiﬁﬂif) to

reveal back andd omb a0 Ackp NS oA, 2 HedhPrul BT kS b ot

PCT/ US976248dxnddsoR 402,nwhes§ sizeC shatidand esnfiferabioh éoﬂﬁed%ﬁ:ﬁng&‘)ﬁo for

exanpl e, be a prin irc t of silver, printed. on ester, such as is
known in theaewit ‘;tgﬁ{agﬁ gp§ confack vip °W§sugélaﬁh£ Bnﬁ@%@ecéobéﬂauct or

(such as si L ¥8b}isBE tWoa®bnadtHdnt 408, rd @aehftoom YéeRditiRo HakkR i € bus

401 termnates at 5 connector 402, whose size, sh ape and configuration is

pr edet er ni nfw@ntsonkeet windewsatlSA sads H SR rQ?@ﬁGﬁﬁﬂlyy\ﬂm@lbanmmd 118B.
Connect ol AR it in e Srofth 1 0 boafP SRR RN B
mechani d8l system within elastomenc EL lamp 300.

In a preferred embodiment, contact points 403 comprise electrically-
conductive silicon rubber contact pads to connect the terminating ends of
flexible bus 401 to the electrical contact points within back and front
contact windows 118A and 118B. This arrangement is particularly

15 advantageous when elastomeric EL lamf) 300 is being affixed to a substrate
by heat adhesive. The heat press used to affix the transfer to the
substrate creates mechanical pressure to enhance electrical contact
between the silicon rubber contact pads and electrical contact surfaces on
contact points 403 and within contact windows 118A and 118B. Electrical

20 contact may be enhanced yet further by applying silicon adhesive between
contact surfaces. Enabling silicon rubber contact pads are manufactured
by Chromerics, and are referred to by the manufacturer as "conductive
silicon rubbers." An enabling silicon adhesive is Chromerics 1030.

A particular advantage of using silicon rubber contact pads is that

25 they tend to absorb relative shear displacement of elastomeric EL lamp
300 and connector 402. Compare, for example, an epoxy glued mechanical
joint. The adhesion between transfer 300 and connector 402 would be
inherently very strong, but so rigid and inflexible that relative shear
displacement between transfer 300 and connector 402 would be transferred

30 directly into either or both of the two components. Eventually, one or
other of the epoxy-glued interfaces (epoxy/transfer 300 or epoxy/connector
402) would likely shear off.



pressure, contact points 403 provide the necessary power supply to the EL

10 sysyphsMbdehi N el astoneric EL lanp 300. In a preferregcgmgpp% nt, .
contact points 403 conprise electrically- conductive silicon rubber contact

pads to connect the term nating ends of flexible bus 401 to the electrical
contact points within back and front contact wi ndows 118A and 118B. This
arrangenent is particularly 15 advantpgeous when el astoneric EL | anp 300
is being affixed to a substrate by heat adhesive. The heat press used to
affix the transfer to the substrate creates mechanical pressure to enhance
el ectrical contact between the silicon rubber contact pads and el ectri cal

contact surf acesBosirastiowsvien! thetibdiliditevift thiersiiest rebbed dogeng 118A and
118B. Electri .20 cgn may, pe enhanced yet. further by applying

al t qct § A :
silicon adheaqs,dispesssc %@ﬁ?%éﬂ’ ef mteriace pravded sherghycisnabseppsnck ont act
pads are nepylhfics Shesh ampﬁt@ﬁwclveﬁho@mgegéx&ﬁ%aﬁ JreatHe® thY ;{a:as or th

manuf acturer_ as "conductive silicon rubbers. \n _enabl i ng si'licon Adhesi ve
i s Chroner i electrogechanisal igint| dihehanse dgshvs migimigedi for edastometierEbont act

Ol ast oned o P POOIBIEhF Be? g RRRbi] SBtasE Al Bt ANGB R BinChas

gl ued nechaniffered;witastroniiie shehestressdset ween transfer 300 and connector 402
shear di spl acench® BETResReuRafer 8 vadeltoh rhoffitak ek Roder ddupe” ™'
t ransf er r edEROlansp tetsfer ofpxesent revensionbist iflustratéd obVIIGIORELS\e 1h Shis
o - opoxy LoffiEs PaEnABOR: Rt e HOToR btk Sleshpode BFgpTua Apksted o 7
PCT/ US970248dv¥n 1(&s described above with reference to FIGURE 1) extensions thereto
are also printed down beyond the boundaries of elastomeric EL lamp 300
and onto trailing printed bus 501. A suitable substrate for trailing printed
bus 501 may be, for example, a "tail" of polyurethane that extends from
either first or second envelope layers 104 or 114. Additionally, it will be
15 seen that, if desired, the conductors of tralhng printed bus 501 may be
sealed within trailing extensions of both first and second envelope layers
104 and 114. Electric power may then be connected remotely from
transfer 300 using trailing printed bus 501.
It should be noted that the power supplies in a preferred
20 embodiment use battery/invertor printed circuits with extremely low
profiles. For example, a silicon chip-based invertor provides an extremely
low profile and size. These power supply components can thus be hidden
easily, safely and unobtrusively in products on which elastomeric EL lamps
of the present invention are being used. For example, in garments, these
25 power supply components may be hidden effectively in special pockets.
The pockets can be sealed for safety (e.g. false linings). Power sources
such as lithium 6-volt batteries, standard in the art, will also offer
malleability and ductility to enable the battery to fold and bend with the
garment. It will be further seen that flexible bus 401 such as is illustrated
30 on FIGURE 4, or trailing printed bus 501 such as illustrated on FIGURE
5, may easily be sealed to provide complete electrical isolation and then
conveniently hidden within the structure of a product.



In contrast, however, the resilience of the silicon rubber contact pads

di sposesyo b®3mwéd i con rubber interface provided thereby tecisssnbisach

rel ati ve shear displacenent w thout degeneration of either the pads or the
el ectromechani cal joint. The chance is thus mnimzed for elastonmeric EL 5
| anp 300 to | ose power prematurely becaﬁse an electrical contact point has
suffered catastrophic shear stresses. alternative preferred means for
providing electric power to the EL | anp transfer of present invention is
illustrated on FIGURE 5. In this case, when front bus bar 107 and back

el ectrode | ayer 2 a,re rinted, 10 do (as described above with reference
to FI GURE 1) ext eh$IHRE %F%ﬂilﬂ&%’%ﬁﬁﬁ ignesnthe PeesrAt Bayention plsoboundari es

of el ast oner, Iﬁﬂipr ui tabl e
substrate fodrgcilgéfisl In ogrgglr??gﬁug%pléﬂﬁ#gmg@fé ?tg';(%urr% (Z%IOPA arl" of
pol yur et hanéamt(l@&lﬂgﬁt&e pptomegic Hdr lamp twbcvsesmme ratuzablight ayers 104
of trailing TEEAPL e desitled okiplo iRl ol kivk el B RIRBHlnodcdfie 0TS o '
both firdi aap@eammed Sml'eb@pp dresnding imduéesddesigmngl hhetpassnpcmﬂumhy t hen
be connecte 0 f 3 LI |I| rinted b 501. It
shoul d be ngigﬁnﬁ? ?{z]cée é?o%rﬂg' lgé?l’g a#ﬁeaggs&b %g'gbe nt use
bat t Ier y/i nveaieaj;rolpmmbmtmlalp@aatalmddommx,t atelm‘stym oamlmn of ith@ I aE@rcoRﬁ'a”D' e,
a silicon c i.nvertor provides extr Y, o pr of | si ze.
These pomr%%ﬁ?ﬁd&%ﬁéﬂ? Pnsﬂl?ﬁ ﬁ%hﬁra'@ilﬁ teE’&qféY*ljyr&G

unobt r usi Ve|lﬁmwnﬁﬁzobhld§éi waﬁpw a&ioaaﬁrmqnﬂgel Bﬂf’ﬁoﬂfioﬂsh&e%@f;em

i nvention are bej ed. exanpl e, ?A%é’&inents hese 25  power supply

component® FRHY 1§ aﬁgﬁ ‘@ iBFARPOS i @B@R@P’é’elyrﬁﬁalpoéh@ts can be

seal ed for safigs hpb@aﬂa:ncﬁ%f%ﬁe |EID'1 ?)maf’ %Wes&?iéﬁ%sc When i um
6-volt batteries, standard he_ ar al so offer mal |l eabi | | ty and

ductility to enabPEDEWE ﬂsahtlws that may %eombmdvm wabﬂe thesenefifects | t wil |
be further sgemden@) VakFrtige e FPhosPhbr ffmbsg 'cblo?s of Ul emitted)

used in electroluminescent layer 108, (2) selecting dyes with which to color
15 layers printed down above electroluminéscent layer 108, and (3) using dot
sizing printing techniques to achieve gradual changes in apparent color
hue of both lit and unlit EL lamps.
FIGURE 6 illustrates these techniques. A cutaway portion 601 of
elastomeric EL lamp 300 reveals electroluminescent layer 108. In cutaway
20 portion 601, three separate electroluminescent zones 602B, 602W and
602G have been printed down, each zone printed using an
electroluminescent material containing phosphor emitting a different color
of light (blue, white and green respectively). It will be understood that
screen printing techniques known in the art may enable the print down of
25 the three separate zones 602B, 602W and 602G. In this way, various
zones emitting various light colors may be printed down and, if necessary,
combined with zones emitting no light (i.e. no electroluminescent material
printed down) to portray any design, logo or information to be displayed
when electroluminescent layer 108 is energized.
30 The outward appearance of electroluminescent layer 108 when
energized may then be modified further by selectively colorizing
(advantageously, by dying) subsequent layers interposed between



30 on FIGURE 4, or trailing printed bus 501 such as illustrated on FI GURE
5, may Q@sdslpdee sealed to provide conplete electrical ipefphdpieand t.hen
conveniently hidden within the structure of a product. WO 98130069

PCT/ US97/ 24074 17 Turning now to printing techniques, the present invention
al so discloses inprovenents in EL | anp printing techniques to devel op EL

| anps (including elastoneric EL | anps)18hose passive natural |ight
appearance i s designed to conplenent the active el ectrol um nescent 5
appear ance. Such conpl enenting includes designing the passive natural |ight

appearance of the EL |anp to appear substantially the sane as the

ﬁl ect rﬁl uni éﬂiesn'ehhnﬁiimeaﬁahger io%dm]ﬁ] theaﬂrofl’eaﬁthé iEU Ihmliﬁﬁl. Shch%@%}:i@@d ﬁ0| or
ue, the EL |l.anp |.0oks the sa e nlit, or Ij{t. Alternatively, the

| anp may bec‘%}@g@@h@ﬂ g &efﬁg&rafmé%ﬁg"gmy PRREYEE _ﬁﬁkﬂzﬁﬁééﬂfér eof 10
may change gyly ithsdlettell 7d9co ABESE dldectrolithidescdt ByBRL 8l Y agai n, the outer

appearance of the EL | anp may he designed to change when lit. Printing
t echni ques that RejesRLagHnted a6l @:I%laﬁml%gle]@(@ 80@ haddirgtl) varying

: f | b . .
the tyPesol ofiSP0 Uy AMNBBOLEY Syl elblifblimfBbid Bl lppdob Und as o

el ectrol um nescent "ayer 1 sel ect | S W
| ayers pri ndestribedrabaye with| refenesre b HG S|lagad 2] figst enel¢®) layst ng dot

of “both1 i 1L gharh PR Er R dehef e R T B I P R o A

cut away por of intesmediate dayersor@ne or Broreafithasdlayeveaiay iichaler eiveloprescent
I 108. t 1 1.t t l,ect r ol yni t
sones 6025, 6o AEial S9eB A PRIk By oRRE BREeT S5HE Rt Ge! g

an 10 colorization complements the expected active light appearance from

beneath. The result is a desired overall combined effect when the EL lamp
is alternatively lit and unlit.
For example, on FIGURE 6, suppose that zone 603B is tinted blue,

zone 603X is untinted, zones 603R are tipted red and zones 603P are

15 tinted purple. The natural light appearance of elastomeric EL lamp 300
would be, substantially, to have a red and purple striped design 605 with a
blue border 606. Red zones 603R and purple zones 603P would modify the
white hue of zone 602W beneath, untinted zone 603X would leave
unmodified the beige hue of zone 602B beneath, and blue zone 603B would

20 modify the light green/beige hue of zone 602G beneath to give an
appearance of a slightly darker blue. It will be appreciated that the blue
tint in zone 603B may be further selected so that, when combined with the
green of zone 602G beneath, the natural light appearance is substantially
the same blue. |

25 When elastomeric EL: lamp 300 was energized, however, zones 603R,
603P and 603X would remain red, purple and blue respectively, while zone
603B would turn turquoise as the strong green phosphor light from
beneath was modified by the blue tint of zone 603B. Thus, an exemplary
effect is created wherein part of the image is designed to be visually the

30 same whether elastomeric EL lamp 300 is lit or unlit, while another part
of the image changes appearance upon energizing.



el ectrol um nescent materi al

cont ai ni ng phosphor emtting a different col or

of 1ighwo(oblsede wWhite and green respectively). It wll becinkeyaisd t hat
screen printing techniques known in the art may enable the print down of 25
separate zones 602B, 602Wand 602G In this way, various zones -

the three
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nPreyions &nvention (above-referenced U.S. patent application
ELECTROLUMINESCENT SYSTEM IN MONOLITHIC STRUCTURE) to print
down entire EL systems, lamps and transfers by screen printing
techniques.

It will be further emphasized that in the tinting technique described
above, fluorescent-colored dyes are advaﬁtageously blended into the
material to be tinted, in contrast to use of, for example, a paint or other
colorizing layer. Such dying facilitates achieving visually equivalent color
hue in reflected natural light and active EL light. Color blending may be
enabled either by "trial and error" or by computerized color blending as is
known in the art more traditionally, for example, with respect to blending
paint colors.

With further reference to FIGURE 6, there is further illustrated a
transition zone 620 between zones 603B and 603X. It is intended that
transition zone 620 represents a zone in which the darker blue hue of zone
603B (when elastomeric EL lamp 300 is energized) transforms gradually
into the lighter blue hue of zone 603X. This is a further new and
unexpected effect facilitated by the screen printing techniques made
available by manufacture of EL systems in accordance with the present
invention and the Previous Invention.

It is standard in the print trade to "dot print." Further, this "dot
printing" technique will be understood to be easily enabled by screen
printing. It is known that "dot printing" enables the borders of two



zone 603X is untinted, zones 603R are tinted red and zones 603P are 15
tinted r The natural | i ght appearance of el astonerg 300 .
woul d b‘g,ggg)a@s?antl ally, to have a red and purple stri peéﬁdem QWEOS with a
bl ue border 606. Red zones 603R and purple zones 603P would nodify the
white hue of zone 602W beneath, untinted zone 603X woul d | eave unnodifi ed

t he bei ge hue of zone 602B beneath, a9 bl ue zone 603B would 20 nodify the
| i ght green/beige hue of zone 602G beneath to give an appearance of a

slightly darker blue. It will be appreciated that the blue tint in zone
603B may be further selected so that, when conbined with the green of zone

602G benea’{/gnniél?n@fghﬁbﬁhguo&% tanﬁe@ﬁs"ﬂaeeog&hawestf&%l@&éﬁé fme sane bl ue.
25 en elastoneric EL |anmp 300 was _ener owever, zones 603R,

603P and 60@9@%9\': dransiden rldds isasqomeplished by gqeeémﬁctimﬁefrgm %#%hl e zone
603B woul d gesg %n%qne&tﬁ@em&fsimz&ﬁ@%cp Bhe kizdhind rom beneat h

was nodifie lue tint of zone 603B. exenplary effect is
creat ed vxhemreaq@ag fch@spmag iofdle dogs ge§h@nsue e:stemdedustcathqztnammtkm sane

whet her gl agsiIinfs Nehbthe H dattdrhl iftnb st oRo2Uel BELRA, OF the

i mage changeés appearance upon erergi ZI ng.
PCT/ US97/ 2461 éufiériinpossd, | the leffechis agpadualathenge througnthe emmsitio gone

Pamp. by pri FOPhgRacwEar kot sp e Bhos phor zones i n comi nat i on vi
various tinted thnﬁﬂl bbaurlerstoodithht bieisefféet nixoensilydie enalled ioh/ thel i t
appear ance Geck i Sukext B Y200 SCope, | S Pt Rel | S ol onal
col or ed1Hzopfsviditigh # particular hue in zone 603B may be printed down with dots
extending into transition zone 620 where said dots reduce size and
increase spacing as they extend into transition zone 620. A dyed layer
providing a particular hue in zone 603X may then be printed down on top
with dots extending into transition zone 620 in a reciprocal fashion. The
15 net effect, in both natural and active ligﬁt, is for transition zone 620 to
exhibit a gradual transformation from one hue to the next.
Although the present invention and its advantages have been
described in detail, it should be understood that various changes,
substitutions and alterations can be made herein without departing from
20 the spirit and scope of the invention as defined by the appended claims.



precision, or as i mediate layers within a nonolithic thickness. It wll
be furtw9sg§@rsjﬁgbt“[’ﬁ“ ﬂﬂluu /unlit appearance despgfnisbpxdofd |1ty and
scope ‘has been en 'aduant age of the present invention and the 10
Previous Invention (above-referenced U S. patent application -
ELECTROLUM NESCENT SYSTEM I N MONCLI THI C STRUCTURE) to print down entire EL
systens, |lanps and transfers by screen2printing techniques. It will be
further enphasized that in the tinting technique described 15 above,
fluorescent-col ored dyes are advant ageously blended into the nmaterial to be
tinted, in contrast to use of, for exanple, a paint or other colorizing

| ayer. Such dying facilitates achi evi @fAIM8ial |y equival ent color hue in
reflected natuyr.al light and active EL light. Color blending my be enabl ed
either by " rcr%{fn‘and error" or by conputerized color blending as is 20 :
known in the art loor e An abistomarit leJectfalnminesephelampt tompsipiegt t o bl endi ng
paint colors. Wth further reference o Fl re 1s further
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t hat "dot prhatelevgtolemdhésesnt spstenr demprisés avplurality of layers, selected ones

of said layers deposited using a screen printing process.

3. The elastomeric electroluminescent lamp of claim 1, in which

the electroluminescent system is monolithic.

4. The elastomeric electroluminescent lamp of claim 1, in which
the electroluminescent system comprises a plurality of layers, said layers

deposited using a unitary carrier.

5. The elastomeric electroluminescent lamp of claim 4, in which
the unitary carrier is a vinyl resin.

6. The elastomeric electroluminescent lamp of claim 1, in which
the envelope comprises a plurality of layers, selected ones of said layers

deposited using a screen printing process.

7. The elastomeric electroluminescent lamp of claim 6, in which
selected ones of said layers are colorized to predetermined hues in

preselected zones thereof.

8. The elastomeric electroluminescent lamp of claim 7, in which

said hues are predetermined and said zones are preselected so that the
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zone into the transitioh zbne® decreasing the size and increasing the
spacing of the dots as they are extended into the transition 5 zone. Thus,
when the dot patterns in the transiti @R zones are overl apped or
superinposed, the effect is a gradual change through the transition zone
from one nei ghboring zone into the next. It wll be understood that this
effect may easily be enabled on the present invention. Wth reference again

to Fl GURE 6visaallygpedrayes of bhe Bla@vorder6 efechslhinGHbaent wng%ﬁ%gpgoggi ey

be printed dowmm wth dots ext,endgng_l r;;o transition_zone v
dots reduceeRirgizes ¢PapsEates Futh the vigyia) @ppratance of the) lasiomesiesi ti on zone

620. A dyedgleatr8luiinbétéhtMand Raehl &idrgfzedue in zone 603X may then be
printed down on top with dots extending into transition zone 620 in a

reci procal fashion. The 15 net effect, in both natural and active light, is
for transition zgne 6 t hi ki ﬁﬂihfﬁ:l Lon f r.amone hue to
t he next. Although thgﬂgrég%%ﬁﬁe?irﬁ/%lg‘f‘t?én an?ﬁ@@%‘%ﬁﬂ%ﬁg ]ﬁa{gew%lggn
descri bed ithedemeglope is meidefrombpolyurkdhaneod t hat vari ous changes,
substitutions and alterations can be made herein wthout departing from 20
the spirit and scope of the invention as defined by the appended cl ai ns.

21 CLAIMS 1. AbO.el aTherstastonmirizcélecirolinminesenit Inaipof elafri, Shnghichn

el ectrol um pescent, system . and
the envetlop com%lses a first envelope layer and a second envelope layer,

the electroluminescent system disposed between the first and second

envelope layers.

11.  The elastomeric electroluminescent lamp of claim 10, in which
the electroluminescent system includes an indium tin oxide (ITO) layer
and a front bus bar, and in which the ITO layer is disposed between the

first envelope layer and the front bus bar.

12.  The elastomeric electroluminescent lamp of claim 1, further
comprising means for connecting the electroluminescent system to a
remote power supply, said means for connecting having at least one
electrical contact joint providing electrical coupling between the

5 electroluminescent system and the means for connecting, the electrical
contact joint disposed to absorb relative shear displacement of the
elastomeric electroluminescent lamp and the means for connecting while
maintaining said electrical coupling.

13. The elastomeric electroluminescent lamp of claim 12, in which
said electrical contact joint includes an electrically conductive silicon

interface.
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an envel ope, the el ' system di sposed wi thin the envel ope,

t he el ewcgsmoﬂsxnesimﬂlmugmnﬂﬂmm,he envel ope in conbi nRCTASYHMACTANG

menbr aneous properties® 2- " The el astoneric el ectrol um nescent |anp of
claim 1, in which the electrolum nescent systemconprises a plurality of
| ayers, sel ected ones of said | ayers dEESSIted using a screen printing
process. 3. The el astoneric el ectrol 8&i nescent lanp of claim 1, in
which the el ectrolum nescent systemis nonolithic. 4. The el astoneric
el ectrolum nescent lanp of claim 1, in which the electrolum nescent
system conprises a plurality of |ayers, said |ayers deposited using a
unitary carrier. 18  THheeldstomerie elestraleminescent lasap of claimnd, fblﬁ‘thﬂral m 4,
in which th

el cotr ol uri ROddriAhE PRIy Safh KRNIy BRpBredon the ihvEloRd iabe |
plurality oftheazjraﬁtemesml dectzalumineseent Jaing ﬂoabeaﬁﬁxtdmmsa Sbetuaﬁeng a screen
printing process. 7. The el astoneric el ectrol um nescent |anp-of claimb®,
in which selected ones of said |ayers are colorized to predeterm ned hues
in presel ected zdies tAerebknstom8ric elddtrolehrinéseeont izﬁnp] aﬁhpﬂhmgt nescent |anp

of claim?7, in which said hues, a redet erm ned a a ones are
presel ected so that the vi %Fleﬁﬁﬁ&‘g?m%e@fsyls ﬁ?fs?lﬁ fqgmnescent
el ectrol um nescent | afﬁysvdiﬁﬁnﬂ@.ﬁx@@rﬂuﬂa@ﬁy%(émﬁﬂﬁﬁnﬂéécbnﬁ Deys, Sand

appear ance of the el asHorrerl c electrolum r&escent np when energi zed.
REPLACEVENT SHEET 22 electroluminescent layers deposited usmg a unitary carrier,

5 selected ones of said electroluminescent layers deposited using

a screen printing process; and
an envelope, the electroluminescent system disposed
within the envelope, the envelope having elastomeric
properties, the envelope comprising a plurality of envelope
10 layers, selected ones of said envelope layers deposited using a

screen printing process.

16. The elastomeric electroluminescent lamp of claim 15, further
comprising means for connecting the electroluminescent system to a
remote power supply, said means for connecting having at least one
electrical contact joint providing an electrical coupling between the

5 electroluminescent system and the means for connecting, the electrical
contact joint disposed to absorb relative shear displacement of the
elastomeric electroluminescent lamp and the means for connecting while

maintaining said electrical coupling.

17.  The elastomeric electroluminescent lamp of claim 16, in which
said electrical contact joint includes an electrically conductive silicon

interface.

18.  The elastomeric electroluminescent lamp of claim 15, in which
selected ones of said envelope layers are colorized to predetermined hues in
preselected zones thereof.

This Sheet Has Been Replace

[T

THIS SHEET HAS BEEN
REPLACED




9. The el astoneric el ectrol um nescent lanp of claim1, in which the

envel ope i s nmade frommumllwlmiumu , The el astoneric Jﬁect rol um nescent
| anp of WQWIWL in Bl ; m conprises a first Pg W@Wé’ﬁg"‘l ayer and
a second envel ope | ayer, the el &ctY ol*uni nescent system di sposed between the
first and second envel ope layers. 11. The el astoneric el ectrol um nescent

|l anmp of claim 10, in which the el ectrgfjum nescent systemincludes an
indiumtin oxide (I TO layer and a front bus bar, and in which the ITO

| ayer is disposed between the first envel ope | ayer and the front bus bar.
12. The el astoneric el ectrolum nescent lanp of claim 1, further

conprisi ng means 1fgor egpn ' : ']Reﬁﬁgp . L enot e
power supply, sailg' nmeans ?%é%%gg%eﬁﬁl%ﬁ%ﬁa%eﬁg% at aéfﬁ%?lltél e ’Eengtvﬁuggl
cont act j oi saidohues drepresletermined| angbsaitli 20peb arepresalénted sechabther nescent

system and th Chl e l.cal tact joint disposed
to absorb ré’fsgfﬁgg éﬁéag{ceg]?gglﬁzfg%#g%&%fel?#g&%%ﬁ?glg:T%mgl ‘518??89 m nescent
Coupl 1N, 13 he ol aatomor L c aLectr ol U nescent Tamp of Craim 12, in
whi ch sai @i@&°ﬁ?€ﬁ?e¥8ﬁ%pj"g'i’?ﬂ energiffes an el ectrical ly conductive

silicon interface. 14. The el astoneric el ectrolum nescent |lanp of claiml1,
further conprisi an dhés@i ve, sai feé_ad esjve dit(s)toosed on. the envel ope to
enabl e the el ast &eri ErBNeRF & E@E‘E’P}%ﬁ?ﬁe’i 2 f Flak@ald, Jugther
substrate. %émgé-ﬁithg laRS4 THERI VS sQIEEARHIHARBISRbn Itﬁmanvsragg |rt8 3fle AN

el ectrol um nes ystem the electrolum nescent systemi I ng a
plurality oftheelastemieniei flecizelyminggeent lamyp;te ke affived| tons mebeate. | ayers

deposited using a unitary carrier, selected ones of said el ectrol um nescent
| ayers deposited using a screen printing process; and
21. A method for constructing an elastomeric electroluminescent

lamp, comprising the steps of:
(a) providing a first envelope layer;
(b)  disposing an electroluminescent system onto the first
5 envelope layer, the electroluminescent system including
a front bus bar and a back electrode; and
(¢) disposing a second envelope layer over the
electroluminescent system so as to seal the
electroluminescent system between the first and second
10 envelope layers, the first and second envelope layers '
and the electroluminescent system in combination
having elastomeric properties.

22. The method of claim 21, in which selected ones of steps (a),
(b) and (c) are enabled by screen printing.

23.  The method of claim 21, further comprising the steps of:
(d) disposing adhesive over the second envelope layer; and
(e) affixing the elastomeric electroluminescent lamp to a
substrate with said adhesive.
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23 an envel ope, thg,l“ﬁﬁﬂ m ) nt system di sposed within the envel ope,
t he enwebogsodesvi n Hi umﬁmﬁrties, the envel ope pomwsyBiIOD a
plurali‘ty of envel oge Fayers® sel ected ones of said envel ope | ayers
deposited using a screen printing process. 16. The elastoneric

el ectrol um nescent |lanmp of claim15, further conprising nmeans for
connecting the el ectrol um nescent syst?e'smto a renote power supply, said
means for connecting having at | east one electrical contact joint providing
an electrical coupling between the el ectrol um nescent system and the neans
for connecting, the electrical contact joint disposed to absorb relative
shear displ acems?t- of Thaanethes: efnalpim 2d) Sexther gamprising the sbepsefd t he neans

for connecting while I nt a4 N i ' ' 7 ]

el astonmeric electrolu nes@%ﬁgﬁmﬁkﬁeg %ﬁ%@ﬁgﬁ%ﬁpgﬁn@%}: gog];gct rical
contact joint includes an ehdéberfront bys bandndithedarkl électnodejtard ace. 18.
The el astoneric el ectyql um e claim1 I n whic el ect.ed ones
of said envel ope | aye{e arép%%g@@g %%ia%gﬂé?leéd&p@h%%%geﬁﬂé?ﬁlﬁfeﬁ*;ré%aél ected
zones thgreof. 19. The el exitavkepointelandt a meansrfes cenhettin® aofentdtei m 18, in

whi ch said hues are predeterm ned d said zones are.preselected so that
the vi sual appearance of tH‘éngﬁngﬁ’eﬁ?@ %F"étﬂ CEHP SeAH® when not

energi zed cooperates w th abheryirelitivesiaa dsgRcoiehb Betast gHer i C
el ectrol um nescent | anp when energiz 0. he el astoneri.c

d. .
el ectrol uni nescent |anp of el@?'éﬂfﬁ?@&ei\“%‘?q Heinessapt jamp anshthasmeans dor sai d
adhesi ve disposed on the epyehdpfd @hABaRIEmaetahRH I8 l&ctrical

el ectrol um nescent lanp to be affixed to a substrate.
10 coupling.

25. The method of claim 24, in which said electrical coupling

includes an electrically conductive silicon interface.

26. The method of claim 21, in which the first and second
envelope layers each comprise pluralities of intermediate envelope layers,
said method further comprising the step of:

(d) colorizing selected ones of said intermediate layers to
predetermined hues in preselected zones thereof, so
5 that the visual appearance of the elastomeric
electroluminescent lamp when not energized cooperates
with the visual appearance of the elastomeric
electroluminescent lamp when energized.
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