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FLAT LAMP, MANUFACTURING PROCESS AND APPLICATION The
invention relates to the field of luminaires and more patrticularly to a flat
discharge lamp that can be used as a decorative or architectural
luminaire. Flat lamps, such as those ased for the manufacture of backlit
screen devices, may be formed from two glass 10 sheets held slightly
apart, generally by less than a few millimeters, and hermetically sealed so
as to EIAANEAYES aMANIUERC PURINGE PROTVES!S aANBleRtRRL disThalge
produces radiation generally in the ultraviolet range that excites a
phosphor 15 substance, that then emits visible light. In a standard

StFRGUré P st ThedtRL 9 ohe afdthd $5HE f4k, thigninaires and
sareer-ppiatedicodtingsyespecally Imadel vbsihverga tiefasmodfat can be

interpgngitatingscmbs 2O ghatgonstityie acathode andaanqde. This

face is turned toward the space containing the plasma gas. Another

glass sheet is kept at a certain distance from the first one by means of
diEdrete dpauess amd dptiesallytbysz perfsiverd drantdrGeneratégcture of
befweenithe 3o paede ard the-catheds s whatfis called & coplanaio glass
discharge, that is to say one in a direction hugging, the main surface qf
RO e el s kb A s S
THEveleBidded alepidiected By ddieRticaddiing SGaeésignedto a¥did, to
by-eapaditive limitajion a lass ok sdriesal of phe elactrodes by iowhich an
bampagdmentin e s‘é‘ﬁ@i%é’f the glasssubstiate ptlsast gae otthe ,  in
glass substrate faces turned toward the space containing the gas

furth@rmord EAATESH 8Sating 8RS phddisHor m&teriak Sfhis cBplakiosphor
dischergerdamp sthuecturehethose fursctionsible light.

In a standard structure, a glass sheet has, on one and
the same face, two screen-printed coatings, especially
made of silver, in the form of interpenetrating combs
that constitute a cathode and an anode. This face is
turned toward the space containing the plasma gas.
Another glass sheet is kept at a certain distance from
the first one by means of discrete spacers and
optionally by a peripheral frame. Generated between the
anode and the cathode is what is called a coplanar
discharge, that is to say one in a direction hugging
the main surface of the glass substrate, which
discharge excites the surrounding plasma gas. The
electrodes are ©protected by a dielectric coating
designed to avoid, by capacitive limitation a loss of
material of the electrodes by ion bombardment in the
vicinity of the glass substrate. At least one of the
glass substrate faces turned toward the Space
containing the gas furthermore carries a coating of

phosphor material.

This coplanar discharge lamp structure, whose function
is to provide maximum light power with a wvery thin

device, proves to be very complex. Its high cost means
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is to provide maximum light power with a very thin device, proves to be

very complex. Its high cost means that it is intended only for high
added-value applications. The object of the present invention is to

propose a flat illuminating element capable of offering novel possibilities

in terms of decoration, display and/or architecture. In this regard, the
siBjact of e inventionisteestedo lagipleomprizihg driedst twadglads value
suhstieies kepinsutually parallel and defined in an internal gas-filled

space, comprising two electrodes associated respectively with the two

glass substrates and away from the internal space, in which the internal
fatB%f P52 afRastOhe ShfstiatERFAEd tbWARE SafFintéfhaltSpagEdpose  a

cdated wiill ayhosphdanaaterlamelnaracterizeld] i thaf atdeetst viepf thevel
elgcades isiGovered with cat lgpast gre pleferably tianspajeatslectrical g /or

insulation that may be formed by at least one of the 20 glass Substrates or
b& LS53¢i&RE R at least one of the glass substrates. The electrical,
preferably transparent, insulation thus allows the electrodes to be

elegtricallysisolated-from: 28 the,gytside for safply afithepublie, Aceording at
to one emcb(g)nqlimegti rfilt Ieas,é o] elg trog% Ci)s af@é%dsto thu s%rg%{:tee%f thﬁe c
e>%ternDaI f5Ce of the Subsfrate with which It is associated and is covered

30Withedt l¥astdreldiedtrieaidnsigaticie dhd Blerfroda tisaiRg Incdnsorhidd ed
ingp theesurfaceainibe giaissgsubstraie or of tieerleetticaldnsulati®isociated

Ageqrding, to.anathey, embodiment, g leagh gne elechode 3508 ang  away
incorporated into the electrical insulating™ .
from the internal space, in which the internal face of

at least one substrate turned toward said internal
space is coated with a phosphor material, characterized
in that at least one of the electrodes is covered with
at least one preferably transparent electrical
insulation that may be formed by at least one of the
glass substrates or be associated with at least one of

the glass substrates.

The electrical, preferably transparent, insulation thus
allows the electrodes to be electrically isolated from

the outside for safety of the public.

According to one embodiment, at least one electrode 1is
affixed to the surface of the external face of the
substrate with which it 1is associated and is covered
with at least one electrical insulation, the electrode
being incorporated into the surface of the glass

substrate or of the electrical insulation.

According to another embodiment, at least one electrode
is incorporated into the electrical insulating
material, either within its wvery thickness or on the

surface.



10

15

20

25

30

35

material, either within its very thickness or on the surface. According to
these embodiments, this electrical insulation is made of glass or of a
transparent plastic such as polyvinyl butyral (PVB), ethylene/vinyl acetate
(EVA) or polyethylene terephthalate (PET). According to yet another
embodiment, the electrical insulation is formed by the glass substrate as
st o iglectrode beirtd meerporiiP e R8 Hickne$41 19 Onelerdhsdcal
othesadditional, preferaidy t@Enspoiert, Rledical instdatignsysadeafastic
9'38% rota & {n ?te&%‘; chas gl S“%@%Q@E 1’16})1th%t te
also ave o uncti nalltles or example for provi an optical e ect

espeddilyoF c&%ﬂ@&éﬁ@&%%S@éﬁ?ﬁMﬁé& prodliced by screen

printing or otherwise, with a structured relief, a delustered effect, or with

aﬁEé@?&%?yeEoetCyéané}?dQH@P R {s gleaeligal Insylation St rical

formed, depéending on_the various empodiments. 20 Th usﬁjﬂﬁ ing one or

mbPS Bl 'fﬁc%?|n%ﬁ‘lat%ﬁ]é“lg%ebﬁIa§§§ub%}|%'?é:(s)so?]?ﬁ§ § maResSHen
podsivle lggdrt ddemiproteeting twrplectbdds, itb tprodiice tdédorhties or
illuminating objects incorporating decorative plates 25 that present flat

decorations, for example photqqr. reen.p tin nam ed
d(;%coratlons & an pz"ﬁlcglar 8agn 2‘1%&) {1 ondl erpecfrﬁaf%s%%tloﬁ: g saorent

fﬁﬁq@@%&lﬂ?&h@@%@%@te fPRffs Fofamirted Prat Rasedire sther
the=glass sabsiedes constitpling the:lamgyria aEMtamrediataptastisfilml so

or,ather patetial, %EB%C&'%M%% clbat canmake, g WOSHDSYAIES: 3ing
adhere to each other.
an optical effect, especially a colored effect, a

decorative effect, produced by screen printing or
otherwise, with a structured relief, a delustered
effect, or with a scattering layer, etc., may be joined
to this electrical insulation as formed, depending on

the various embodiments.

Thus, joining one or more electrical insulations to the
glass substrate(s) of the lamp makes it possible, apart
from protecting the electrodes, to produce decorative
or illuminating objects incorporating decorative plates
that present flat decorations, for example photographs,

screen printing, enameled decorations, etc.

In particular, an additional electrical insulation is
also formed by another glass substrate that is
laminated to at 1least one of the glass substrates
constituting the lamp via an intermediate plastic film
or other material, especially a resin, that can make

the two substrates adhere to each other.

According to another feature, the second electrode 1is
joined in the same way as the first electrode or

according to an alternative embodiment given above.
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35 According to another feature, the second electrode is joined in the

same way as the first electrode or according to an alternative

embodiment given above. This structure, by placing the electrodes on the
outside of the enclosure containing the plasma gas at reduced pressure,
allows the manufacturing cost of the lamp to be considerably lowered,

with HRImiA&HIT EhbractemticsRiécsuigd tbiRe uSé aStarRAfiRaire™n the
this;eifigeiradion cthe glassistbsirate asts as ncapacitive piotection foatheat
elecligdes;a %ﬁ@%ts!%et?orﬁ%{g{&e”&fﬁeo Ruihesmore, the problem Oéf the
connection to the power supply is solved much more simpty than in the

casE®r thekn&Fn <58 PERRER the @CERE cofhbEBtord Imhuspsdston
thebegha thechermeticallywséaledenciasure heontamingthe dasuiiweire .
term "translucent element" is understood to mean an element whose
constituent material is translucent or transparent, but also elements made

of & mAteriSl thar20 AR asbmb a sUtifantiFttion B Thé Agft rafiation®S
buEipalisttidited with tespectto thersutface of e sulbsieste ingapaitdrn ion
sychnihat-athdhe light radiation emitted by the lamp is altered very little by
the element. Such generally translucent 25 elements may be formed by a
grid, an array of wires, an etched or screen-printed coating, etc.

PRafEAbRE BPrElectrbbié thar Oa BB ustd irF RN ffRehfdn 5 th&formefer
a gnappparentors radsluaert canductivd gpagngudeposied directlypme of

the,subsiyale, by standard. thijfily,depgsitqn, by, gIching O Py SEEE0-tors
printing. In particufar, the .
must pass through the hermetically sealed enclosure

containing the gas.

The term “translucent element” is understood to mean an
element whose constituent material is translucent or
transparent, but also elements made of a material that
can absorb a substantial fraction of the 1light
radiation but is distributed with respect to the
surface of the substrate in a pattern such that all the
light radiation emitted by the lamp 1is altered very
little Dby the element. Such generally translucent
elements may be formed by a grid, an array of wires, an

etched or screen-printed coating, etc.

Preferably, an electrode that can be used in the
invention is in the form of a transparent or
translucent conductive coating deposited directly on
the substrate by standard thin-film deposition, by
etching or by screen printing. In particular, the
electrode is a continuous conductive coating, that is
to say one that entirely covers large areas of the

surface of the substrate.

Advantageously, the two electrodes are continuous
conductive coatings each located on the external face

side of a substrate and at least partly covering the
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electrode is a continuous conductive coating, that is to say one that

entirely covers large areas of the 35 surface of the substrate.
Advantageously, the two electrodes are continuous conductive coatings
each located on the external face side of a substrate and at least partly
covering the facing surfaces of said substrates. Preferably, the two
elberdaes giertfassraratt alifgs Rt eaitrRiouBBplanakiforshe two

cedtingsfoasingdie eleatisges-gay he-santéactured on large substrates
by methods of very high productivity. The continuous coatings may cover
all or part of the external faces facing the glass substrates. It is 10

paLSIC bR Bhly HRttaily Bfead Bt fifer8kierRAlt sti¥sce BPBRARY thehe
suistratesde as tagredie predefinedt illumination tegiges eubre aatdbe by

salaensiiaces These regigns maysgrionallygonstitute decorative

patterns or constituté a display, such as a 15 logo or a mark. For

example, the continuous coatings may be in the form of an array of
paiatiel bands nivaniisg & bahdwiih ol beteeead anblls5anmpand aof the
nen-cepduatingrspace between20 wyp-adigeantbands, bavigaswidthe i
greater ihan the, width.of the bands. These coatings deposited,on the o,
stibEtrates Eeing oftSét by 780’80 4s 6 prevent fivo oppose conduc ing
b&vdsterthe R suBrated froFf Facikigedchesther. Avartbgesasly cpte
makes dZmpassibleltarterdee die effegtivneapaeitanesof #irl glage same
suhsprates, favorind the supply, af the lamp and, iis fficiancy in (GImMsaf; ¢ o
lumens/W. The electrodes may be made of any conductlnP material 30

thaf 2R deMad L Mthe b oF a AaPleifent allGwiAgSptay, such as a

logo or a mark.

For example, the continuous coatings may be in the form
of an array of parallel bands, having a bandwidth of
between 3 and 15 mm, and a non-conducting space between
two adjacent bands, having a width greater than the
width of the bands. These coatings deposited on the two
substrates being offset by 180° so as to prevent two
opposed conducting bands of the two substrates from
facing each other. Advantageously, this makes it
possible to reduce the effective capacitance of the
glass substrates, favoring the supply of the lamp and

its efficiency in terms of lumens/W.

The electrodes may be made of any conducting material
that can be made in the form of a flat element allowing
light to pass through it, in particular that can be
deposited as a thin layer on glass or on a plastic
film, such as a PET film, as a coating that lets 1light
through it. According to the invention, it is preferred
to form a coating from a conducting metal oxide or an
oxide having electron vacancies, such as fluorine-doped

tin oxide or mixed indium tin oxide.
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light to pass through it, in particular that can be deposited as a thin layer

on glass or on a plastic film, such as a PET film, as a coating that lets

light through it. According to the invention, it is preferred 35 to form a
coating from a conducting metal oxide or an oxide having electron
vacancies, such as fluorine-doped tin oxide or mixed indium tin oxide.
TR&Eeleetk6dés RS SNStEad B RttheGortofdimétag ghalifcofforatedetal
indr-adilmof plastieruebas petwiny busrak(P\43), egdenseivinyskuch  as
acet ) r_plasti ere rigte i d tw,
e A i T Lt G
tHetw® tisStraRsaRay Be cHABEWitRRFHISPhBF Snatéif FFRGS, BFdFen
cantimuols stactrogdesatovering 10 all of the surface of the glass

substrates cause discharges throughout the volume of the lamp, a
differentiated distribution of the phosphor in certain r%%ions makes it

pGSSifE S Sondert i eEhy of the Prashie 8 Visidié tadiafidn BhilyiRF2St
theregiohstifg 5tguestolr goras escorstitlte iltpainating iddiors atsphor

juxtaposed transparent regians: Fhe-phesphesmaterialdi@dbdes covering
a%\i nta%%ogstl be selec%ed or adtapt%tdhso as.to determine the color of

. e guyrrace las supbstrates cause
the™ 20 ifiimination withir & broad palle 6F cofors” Recdr ing fo one

embdareiteSpacedseimeeHt the twie gldsslsupstrates aréBpacetsiade 2
ofr neseentlicingdmatesial; issict spacest keapingihedprastibstiates 2bain
apatt, s Hhese shacers; thal may;hg fermsd 96%%9%@1;5%%”%}‘}’@%8){“%% the
dimensions are considerably smaller than the dimensions of theglass .

SEISEES, Ay e o Sudtisus BRAPES 1BFexdiple SphefdiS biftGAdARE 1

guestion, so as to constitute illuminating regions and

juxtaposed transparent regions.

The phosphor material may advantageously be selected or
adapted so as to determine the color of the

illumination within a broad pallet of colors.

According to one embodiment, spaced between the two
glass substrates are spacers made of a nonconducting
material, said spacers keeping the two substrates
apart. These spacers, that may be termed discrete
spacers when their dimensions are considerably smaller
than the dimensions of the glass substrates, may be of
various shapes, for example spheres, bitruncated
spheres with parallel faces or cylinders, but also
parallelepipeds of polygonal cross section, especially
in the form of a cross, as described in document WO
99/56302.

The spacing between the two substrates may be set by
the spacers to a wvalue of around 0.3 to 5 mm,
especially less than or equal to about 2 mm. One
technique of depositing the Spacers in vacuum
insulating glazing assemblies is known from

FR-A-2 787 133. According to this process, spots of
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spheres with parallel faces or cylinders, but also 30 parallelepipeds of
polygonal cross section, especially in the form of a cross, as described in
document WO 99/56302. The spacing between the two substrates may

be set by 35 the spacers to a value of around 0.3 to 5 mm, especially less
than or equal to about 2 mm. One technique of depositing the spacers in
vases instilafie gl S8R 83$@AbIIEs is knovwPREmM FReAR, 7879@33cially
Aserding ¢a thisnpreeessd spels adh@sive aredlepasiteskomaiglass sheeh a
eegialle sPots, fse”%ﬁ‘g%d%?s't%&a}’lscr@&” prtng;with . diagter,
Iess?han or equal to the diameter of the spacers, and the spacers are
rofB& GvEP the?®4ld s sSBREGT hithes préfefably fttinédisoeatiaglass
singlee spacen adheres tpeadte spotlof adhesdivecthe secontaglass sheeyle

isdhen appliegia e spagers 204 a peyipheral seal isdepositeh 10 1heong

spacers are made of a nonconducting material so as not to participate in

the AEEhargBE BF to tHusE B ShoRREthR Préirabiy the§RtE Tiate 3P 2
glass,ipbpaciallysebtheisodasdivae typsed 15 To prevent loss of light by
absorption in the material of the spacers, it is possible to coat the surface

Ofolhe |g‘ttg§:‘éVitQ aaprhosgh r ma rigl iggrﬁt(i:%al é%g(: differen fé?_»Ta{[tfatso as
usede for Pne gféss sugstra?e(:é). In the strugture of trf*% fré? amp

a&&rdifgPto B iivEiRivhcthd Basiressdic phedarrnarspace riaydse 2
argupdt0.06 i@ dudar, advartageausly aroune P.0% te: 0.6dee. The gaglass,

uged is anipjuzaple gas that ganfopm g plasma (a "plasma gas”),

especially xerion or neon, by 25 themselves or as a mixture.
To prevent loss of light by absorption in the material
of the spacers, it is possible to coat the surface of
the latter with a phosphor material identical to or

different from that used for the glass substrate(s).

In the structure of the flat 1lamp according to the
invention, the gas pressure in the internal space may
be around 0.05 to 1 bar, advantageously around 0.05 to
0.6 bar. The gas used is an ionizable gas that can form
a plasma (a “plasma gas”), especially xenon or neon, by

themselves or as a mixture.

According to one embodiment, the lamp may be produced
by firstly manufacturing a sealed enclosure in which
the intermediate air cavity is at atmospheric pressure,
and then by creating a wvacuum and introducing the
plasma gas at the desired pressure. According to this
embodiment, one of the glass substrates includes at
least one hole drilled through its thickness and

obstructed by a sealing means.

The subject of the invention is also a process for
manufacturing a lamp as claimed in any one of the

preceding claims, comprising the steps in which:
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According to one embodiment, the lamp may be produced by firstly
manufacturing a sealed enclosure in which the intermediate air cavity is

at atmospheric pressure, 30 and then by creating a vacuum and

introducing the plasma gas at the desired pressure. According to this
embodiment, one of the glass substrates includes at least one hole drilled
through its tifieiexgahbly obatructed By LsenlindIreEaPIB5TFhedsusiedit ed
olbhedneeriionds alsgl a procassden-amanufacturing a lamp as claimed in
any one of t@%é’r%‘i?g%%ﬂ%' S CQUPLSng the stens IWAICH: 1ot one
optionally, at least'one €electrode is deposited on one of the glass

sWstralss; IHFEFhEpRdE E$G8en-Phftedlonhticdst bhePorihedfdssvith
substiatdss onéraf Wkich istprovidgl witht $ a hbteddmlledsthrough itson  the

thigkness and qn Hie oppesite side fram dhe plegrodedf the lattef g ter  1g
d((ai)osned on the same substrate; - spacers are deposited on one of the
al

§8 O siated? 1071 Ghe Yies<SisstrateSare joined together so as be
parallel; = thesprer@abspacesis steebby ateansperipteraldealinge  glass
matgrial-stheatmosphere contained in the internal space 15 is replaced,

via the hole, with the plasma gas; and - the hole.is obstructed by a sealing
means: - op(RallS A Tenck BRE e GEctital Mabon BdRe s are 22
lebiSt &Fe BRIS3 sUdStrate, the electrical insulation being intended to cover

or to 20 incotpasate rintermally ospBa.the sufaceetileed by means of a
peripheral sealing material;

- the atmosphere contained in the internal space
is replaced, via the hole, with the plasma gas; and

- the hole is obstructed by a sealing means;

- optionally, at least one first electrical
insulation is joined to at least one glass substrate,
the electrical insulation being intended to cover or to
incorporate, internally or on the surface, the
electrode with which one of the faces of said substrate
has to be associated, or 1intended to cover the
electrode that is associated with a second electrical
insulation that is Jjoined to the first electrical

insulation.

To replace the atmosphere with the gas, it is possible
to use a method that involves pumping through a double-
or multiple-glazing structure, such as the method
described for example in document EP-A-645 516. The
latter proposes, as sealing material, a suspension of
solder glass frit. This material is placed in the form
of a bead at the external end of the hole right at the
start of manufacture, a vacuum is created through this
component and is then softened so as to obstruct the
hole.

Another process 1is described in FR-A-2 774 373 that

proposes, as sealing material, a low-melting-point
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electrode with which one of the faces of said substrate has to be
associated, or intended to cover the electrode that is associated with a
second electrical insulation that is joined to the first electrical 25
insulation. replace the atmosphere-wigh the gas, it is possible to use a
method that involves pumping through a double- or multiple-glazing

strdci@ie; sUdhigs thereathad 30\@EsdribedPfres@mple ifbscufmsiit of a
EBASSD&IS. Hhe ledfes prpgses s sealingubaterial, exsuspeasiosraf of
sqlger Qgéi%frgiéﬂ'é ”A%t_e%ﬁ'és %&aa%?@ 'Béh%é%ﬂfté’ééﬂﬂe&d AWEcyum is
external end of the hole rg t at the start of manu acture, a vacuum Is

creafat-eolidgh MiEE5 EBhpoReRPRRG EtheRSoftBRBd $6 aktoBBsHEE: 10
therfiele. Anothesgprocess is deschibedvianlAR-A2 77ASS73d1a psoposes, to

ag gealing-material,ja lowsmelting-point alloy. This material may be placed
in the form of a component having a shape matched to the external end

of the hole right at the start of manufacture, a vacuum is created through
this compererachrelthen stsis anslteddihngrdep td sealittoethe vwall ofeheists
hQ'ﬁ S_@@t@u@ﬁ&&ﬁ@t tt_)@x% |aH_§&-e°~hWﬁ€?f f%g @@é@i%@c%gi nhg Ratheovers
invention consists_in obstructing the hgle with a sealing pad that covers

15 fe ext%}ﬁgglror%ﬁ%e ofcfﬁel%%)i%e. Thié%ad, gz;hde\/an?gfgcl)egoél)fsIy m%hdlesof pad,
metarayIRObSHded Rrfe (Pdss Babsttate BypWeldifg. ThedRE lakp the
acgoidingdanle inveationr maylbe tiged as 15 a luminaire for illumination
and/or decoration purposes. The dimensions of the luminaire may be of

the order of those current enclosures with so-called "neon”
The flat lamp according to the invention may be used as

a luminaire for illumination and/or decoration
purposes. The dimensions of the luminaire may be of the
order of those current enclosures with so-called “neon”
tubes, or much larger, for example at least 1 m?. Using
the flat lamp offers better visual comfort than these
tubes, by emitting more diffuse light, and ensures a

much longer lifetime.

The glass substrates may be of any shape: the outline
of the substrates may be polygonal, concave or convex,
especially square or rectangular, or curved, with a
constant or variable radius of curvature, especially

round or oval.

The flat lamp according to the invention may
advantageously be used as a luminaire capable of
illuminating simultaneously by both its main faces.
This is because its structure includes no opagque or
reflecting layer capable of 1limiting the transmission
of light on one side or the other of the lamp. However,
for esthetic reasons, it 1is possible to prevent
illumination through one face or part of one face of
the lamp, for example in order to contribute to the
formation of the desired pattern. Similarly, the lamp

itself may be provided with such a screen, or else this
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tubes, or much larger, for example at least 1 m". Using the flat lamp offers
better visual comfort than these 20 tubes, by emitting more diffuse light,

and ensures a much longer lifetime. The glass substrates may be of any
shape: the outline of the substrates ntay-be polygonal, concave or

convex, 25 especially square or rectangular, or curved, with a constant or
VETEIRE Pad Y0 f Afvalgrénespetiallyl fourdorovaPItelfist lapfe final
aqggondingitedhe invention may 30 advantageously be used as a luminaire
capable of illuminating simultaneously by both its main faces. This is
because its structure includes no opaque or reflecting layer capable of

lifiitihg the GARSFRGTON BPlight BR onEJRIBLIMR otRESSTEhB dMAp.,  the
Howewer, 3Sifonéstheticisasons,ibis dossibiectbiprevennillomiratibamp as

thaRugh one faceor paft{l@éon%‘ﬁ?&&ﬁt%amB’ffof eamnledn orderto o
contribute to the formation of the desired pattern. Similarly, t?e lam

itSERES e Stovidba Wit Such & 8Ereen ! SPESBANE sc May be?Ve @
jotHezbtbaywhenetcumingshetinals luiatiré Uwithaefesenceltblthwinat ing
fofggaing desgripdionithe ainveatar@ispdelries toitherpplcation of A es,
Iae ) as described to the production of architectural or decorative

elements that illuminate and/or have a display function, such as flat
luminaires, illuminating walls, especially suspended walls, illuminating

tileshd 0 eletQthes details paddeatwesef thednventiontvidbeedn®e become
a%%%fs%ﬁgm Hleogletq_i&?g d%%qgjilfgéhaéé@,@l\@’&t}?on that follows,
with regard to the appended drawings in which:
- figure 1 shows a schematic sectional view of a
flat lamp according to the invention; and
- figures 2, 3 and 4 show schematic sectional
views of other embodiments of a flat lamp according to

the invention.

It should be pointed out that for the sake of clarity
the wvarious elements of the objects shown have not

necessarily been drawn to scale.

Figure 1 shows a flat lamp 1 consisting of two
substrates made of glass sheets 2, 3 having a first
face 21, 31, with which a continuous and uniform
conductive coating 4, 5 constituting an electrode 1is
associated, and a second face 23, 32 that carries a

coating of a phosphor material 6, 7.

The conductive coating may be joined to the substrate
in wvarious ways: 1t may be deposited directly on the
face 21, 31 of the substrate or else deposited on an
electrical insulation carrier element 14, 15, this
carrier element being joined to the substrate in such a
way that the coating is pressed against the face 21, 31
of the substrate. The electrical insulation 14, 15 may,

for example, be a plastic film of the EVA or PVB type.
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20 - figures 2, 3 and 4 show schematic sectional views of other
embodiments of a flat lamp according to the invention. with regard to the
appended drawings in which: - figure 1 shows a schematic sectional view
flat lamp according to the invention; and It should be pointed out that for

the sake of clarity the various elements of the objects shown have not
necessarily been drawn to scale. 25 Figure 1 shows a flat lamp 1
copsistihgaafitwp sahstratesimade £f glasssstiieets 3n3 heying afirstndgee be
21, ith, whic onti ifor ctive, coating 4,
cérﬁ?tﬁ\ilngt;%l elggéde%?%%zgqé% d, aﬁrg%%%&cond zc'e 23?%2 tr?aft the
c&rHies ar 30 oating of a phosphor material 6, 7. The conductive coating
may be joined to the substrate in various ways: it may be deposited

digetly gpdhe Jace 21,331 of the sypstrale, ot glse dgResited AR AR 33econd

electrical insulation carrier element 14, 15, this carrier element bcejng

jolrESefd te subdtrats H SacH'd V\H@e[hé#fﬁecﬁggﬁngqs préssed
thetfhee 2ang1 aofehd subsiwateoThe ledactiival irsutationtl s 1S5a@ayndorfit
exampledepplagiicdiinsf thesEVA 05 BYBdypa dd Qptiongllysap (at a
agfdiﬂgréal inggla%io%il& 117 may *%%a%?d%d t% tl;ie i%sulatigggéemgnt 12”1:%5 9
of the "Slectrode. Thesheets i, 3-are pu togé:[t1 er with ffiei Secoid” Taces
2P 1Zres iR WRephddphoFBer facingleach offe s¥aré oiggpund 0.3
togetreray, means ekameakng fiz 8 theLgam between the glass sheets

being set (at a

SFach

The spacers 9 may have a spherical, c¢ylindrical or
cubic shape, or a shape of any other polygonal, for
example cruciform, cross section. As examples, mention
may be made of the TAGLIA ® cruciform spacers sold by
Display Glass. The spacers may be coated, at least on
their 1lateral surface exposed to the plasma gas
atmosphere, with a phosphor identical to or different

from the phosphor 6, 7 chosen from standard phosphors.

In the space 10 between the glass sheets is a rare gas,
such as xenon, optionally mixed with neon, at a reduced

pressure, generally around one tenth of an atmosphere.

The conducting layers 4, 5 based on the outside of the
assembly, forming the electrodes, are connected to an
appropriate power supply (not shown) wvia flexible leads
11.

A glass sheet 2 has, near the periphery, a hole 12
drilled through its thickness, the external orifice of
which 1s obstructed by a sealing pad 13, especially
made of copper bonded to the external face of the sheet

bearing the electrode 4.

The lamp is manufactured in the following manner: the

substrates, cut and made to the desired shape, are
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10 value generally less than 5 mm) by glass spacers 9 placed between
the sheets. Here, the gap is around 0.3 to 5 mm, for example 0.4 to 1
mm. The spacers 9 may have a spherical, cylindrical or 15 cubic shape,
or a shape of any other polygonal;-far 2xample cruciform, cross section.
As examples, mention may be made of the TAGLIA 1, cruciform spacers

sEE DY DshlHrCrs3. PHespacers ftay Hotogeaaleastiopithelr mm in
lateratsuréace, exposee & We pasmagas0lainosphare, fitibaine -doped
p@%%gzhorﬁﬂe{-]ﬂ%%!ﬁgﬁf%&I&eéeritzfm the, phashhar té%@osje.ﬂ 90 neter
standard phosphors: In the space 10 between theég‘fiss sheetsisarare g
sdch 88 REndT Bptiohally Hice Plith e oRVBEA Fédifeetl- 25 pressure,

generally around one tenth of an atmosphere. The conducting layers 4, 5

based en ihe uiside gfithe grsembly.demming the elaeiodes a1y other

connected to an appropriate power supply (not shown) via flexible leads

36 PR fREs shedt®F haS*AEE e F&HpHery SHRBI12 Grifdtiisugh 3¢
itsltpekaress dthecmpembh dhificdyt svhickeis gbstrutietbby a sealing pad
13, especially 35 made of copper bonded to the external face of the sheet

bearing the electrode 4. The lamp is manufactured,in the followi
o Rer BRCSifstated Bt ANdRAdS B thS desiid sHApE hre 120F  the

prIdREEY Fomth adglads seerdRf Erampleabbhi 3msm inf iickaessprle by
coaied yitb @ thin layerofdluerine-daged 15 OsuB dhraugh-holeik? afayt ied

mijimgters i digpetst is made.neay the,eqge,ofine susialg 2 Thg o 35

functional phosphor layers 6, 7, and possibly dther functional, for example
pGWeFQﬁxﬁ%Qﬁ&ﬁ@ﬁ%,aﬁaA sealing fritt is deposited around

the internal peripheral band of the two substrates and

a high-temperature sealing operation carried out.

Next, by means of a pump, the atmosphere contained in
the sealed enclosure is removed through the hole 12 and
is replaced with the xenon/neon mixture. When the
desired gas pressure is reached, the sealing pad 13 is
placed over the opening of the hole 12, around which a
bead of welding alloy has been deposited. A heat source
is activated near the weld so as to cause the latter to
soften, and the pad 13 is pressed by gravity against
the orifice of the hole and thus welded to the

substrate 2, forming a hermetic plug.

This structure makes it possible to manufacture a lamp
with standard glass ©products, glass coated with
fluorine-doped SnO, (electrodes) being widely used in
glazing assemblies. Then, the addition of the
electrical insulation 14, 15 being carried out in a
known manner depending on the type of material, by
casting a cold resin or Dby hot bonding of a

thermoplastic sheet.

In the embodiment shown in figure 2, the structure of

the lamp basically repeats the structure of figure 1,
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deposited, especially by screen printing. 10 The spacers 9 are deposited

on the layer 7 of the substrate 3 at predefined positions, for example by
means of an automaton, and the substrate 2 is applied with its internal

face 22 facing the internal face 32- of the-substrate 3. A sealing fritt is
deposited around 15 the internal peripheral band of the two substrates

aRdP e higA¥OMpdrature SEaMHELBISEraticH catrictPHgl Nekt, Dy Redrisisr or
a pusyy; thiatmosphere contained in the sealed enclosure is removed
through the hole 12 and 20 is replaced with the xenon/neon mixture.

When the desired gas pressure is reached, the sealing pad 13 is placed

oVRIRhe“GPReting 6F the RBRE12%rctind Whidk a M YOh&ding aifsFREs @
beenrdepositedcArhisat Sourcesislactivated rmedy thelweldssodas to cagseond

theslatter o2 soften, and thepad 43 isRiassad iy graviysagajpstie 16,

orifice of the hole and thus welded to the . substrate 2 formlng a hermetic
plbg: THiBStrGOMre AfdkeRT: pisstitse Pooﬁr%ﬁﬂfa‘éﬁ;rélaﬁa% 56 wihset 2

stdndard glass products, glass coated with fluorine-doped SnO2
(electrodes) being widely used in glazing assemblies. Then, the addition

of the electrjcal insulation 14, 15 being carr outip a wWn nner
g SR b TSP By iy a3l e oriny mbEY  be
bcﬁﬁﬁﬁﬁ‘@@f aatﬁern’@ﬁé@ﬂbgshe%@“}h%H@Ehmbﬁiméﬁ%%omﬁqmbigﬂ% 2, for

thexsifmstwe thedampsbasieally rapaat@ﬁh@BHuewte of figiwre ISrapate pvB
frap the arangement of g condugtive coaing ot eleciiode4, 5. The 1,054

conductive coating 4, 5 is sandwiched between a
adhesively joined to glass products.

Thus, the glass sheet 2, 3 may support, as combination,
a PBV sheet 14, 15 bonded to the glass sheet as first
electrical insulation and, as second electrical
insulation 16, 17, a glass or a plastic film joined to
the PVB sheet, the electrode being placed between the

two electrical insulations.

Another combination of electrical insulations (not
illustrated) is as follows: a PVB gheet is taken as
first electrical insulation, that will serve to bond
the second electrical insulation and carrier of the
electrode, such as a PVB sheet, the electrode being
between the PVB sheet and the PET sheet, and a third
electrical insulation, such as a PVB sheet, that will
cover the PET sheet in order to protect it from being

scratched.

The embodiment shown in figure 3 repeats that of figure
2, except that the electrode is not incorporated at a
face of an electrical insulation but is incorporated
into the thickness of the first electrical insulation
14, 15.
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first electrical insulation 14, 15 and a second electrical insulation, or
additional insulation, 16, 17, the combination being joined to the glass

sheet 2, 10 These electrical insulations 14, 15, 16, 17 may be formed as
various combinations that combine, fo example, a glass sheet and/or
plastic films, of the PVB or PET type, or other resins capable of being
adhesivenjohmet- torglass prodactsar® TRGS ke Yissstshebi guZ agay2 and
suppeskas combinatian, akBMshest 14bdodpnead tthe otass sbeep of
asfi lectrical insylation nd ical _insulatjon 1 , a
glagg %?%gp%gléic fﬁ%ineﬁ%%bﬁ?ﬁe%g%B sﬁgcé:% %ﬁeggll'ectro%e begir% éz) of

plheBd BRiEsh t@%o%@&ﬁé&l%éulaﬁ&%%%ﬁ@scorﬁﬁmﬁﬁéﬁ%f with
electritatinsukatiansndhghystratedxisaas éollosesialPViBiskeet isltakel of

ag ga fiistglectrical insulafiog, that willserve fa,pond dhe 8¢COB0s ¢ ruct ing

electrical insulation_and carrier of the electrode, such as a PVB sheet, the
eleBffole bBint™ bERfedH the>VBSheet and the PET sheet, and a third

electrical insulation, such as a PVB sheet, that will 30 cover the PET sheet
ingrdents peateetit fientbeingwseratehed; Jheeembodimpent shewhdlre of
figure 3 repeats that of fiqgure except that the electrode is not .
RS TR T BB b e SRl BuEee i Boted Laure
info tHeBRRRedSBf thegirsfeleadeasnsulafiorr e, agndyqheve coating
manutscidrereidae 4gmp according to figures 2 and 3 takes place as
explained above, without the step of
Here, the conductive coating 4, 5 1is incorporated into
the glass sheet 2, 3 that constitutes the electrical

insulation as such.

Additional electrical insulations, not shown here, may

be laminated with at least one glass sheet.

The manufacture of the lamp takes place as explained in
the case of figure 1 without the step of depositing the
conductive <coatings, since they have already been

incorporated into the glass sheets.

The examples that have just been described in no way

limit the invention.

In particular, in the embodiments that have just been
described the electrodes were formed from coatings
covering the entire surface of the glass sheets, but it
is understood that at least one of the glass sheets may
have a group of electrodes formed from several regions,
each having a surface of greater or lesser area each

covered with a continuous coating.

Moreover, in the embodiments described above, the
alternative ways of assembling the conductive elements

may be applied differently to each of the glass sheets



depositing the conductive coatings. A step of laminating the electrical
insulations provided with conductive coatings, on the external faces 21,

31 of the lamp, is carried out after the step of obstructing the hole in the
structure. In the embodiment shown irsfigure 4, the structure of 10 the

lamp also basically repeats the structure of figure 1, except for the
arfangentdnt ‘o theséoritienve codtingodi Biecrede YobeHERT tigge glass
ceastive: e0ating<erixis dieorpsaied dFo skxsthaglasswshiaeat 2rBéhadther
constitute lectrical insulati u dditio trical
in% é\%’%ﬂ § ﬁr}% Setf?s ﬁ%%rv%]%edr%% mga%%% g%é'sm ?n%%@d %v?t hga?t %ﬁ% %%'e glass
sheet. 20 The manufacture of the lamp takes place as explained in the
case of figure 1 without the step of depositing the conductive coatings,
since they have already been incorporated into the glass sheets. 25 The
examples that have just been described in no way limit the invention. In
particular, in the embodiments that have just been 30 described the
electrodes were formed from coatings covering the entire surface of the
glass sheets, but it is understood that at least one of the glass sheets
may have a group of electrodes formed from several regions, each
having a surface of greater or lesser area each 35 covered with a
continuous coating. Moreover, in the embodiments described above, the
alternative ways of assembling the conductive elements may be applied
differently to each of the glass sheets
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15 2, 3 of the structure, it being possible for one glass sheet to present
one form of assembly while the other glass sheet presents another form
of assembly. 16 CLAIMS 1. A flat lamp (1) comprising at least two glass
substrates (2, 3) kept mutually paralleband defined in 5 an internal
gas-filled space (10), comprising two electrodes (4, 5) associated with the
glass substrates and away from th&ifiéMal space (10) , in which the
internal face (22, 32) of at least one substrate (2, 3) turned toward said

internal spa 0)i ted ywth 0 r material (6,.7), w
crzLa'racte%El)ze%ellg‘iha’ﬁ§ igiag(txélne %#t%pgé]ggggdes%é géigssctgvet%eé) Wi(l%laLS S

atS YRSt BRE PRefbtably trafi§pireRtéiettyl Metrtidor L(22ad14efsingd in
13yrthati mayhesformed doyfat1éast orgpatthe glass substrates (25 3)@r bewo

agsacigted sy with at lepstone of the glass:SUbstales {2.3)s 25 g 3R e s

as claimed in claim 1, characterized in_that at least on?eeleqtrode is

affiREd RIAE sUrF® dfifie eREME e TPECSL) df-the subStratdwith 261
whichdtrigsalssbeiated(@2d is3cbverdd with bt fezist one elebizicabinsuléafion 3)
(ﬁt@i%édl@ob]eﬁaﬂ&),§Q§dﬁ|§ﬁH@%§$i_%?6@’pQﬂag%d ;rrﬁo %%@@dameh a
t a supstrate or. ot the electr Insufation. . amp a

R B n iat SRSE e SR qhn Enat  at
intBRDFated tte fhet bRechicarinsarting Materfal (2S; T2VesL@itherth at
witbigndts venethicka€ss ab i thersiiaeer304. Ehedamp@asiclaimedliat ion

claim 2 or 3, gharggterized in that (he elegtricalinsularion 1§ made of glass.
orone of the glass substrates (2, 3) or be associated

with at least one of the glass substrates (2, 3).

2. The lamp as claimed in claim 1, characterized in
that at least one electrode is affixed to the surface
of the external face (21, 31) of the substrate with
which it is associated and is covered with at least one
electrical insulation (2, 3; 14, 15; 16, 17), the
electrode being incorporated into the surface of the

glass substrate or of the electrical insulation.

3. The lamp as claimed in claim 1, characterized in
that at least one electrode is incorporated into the
electrical insulating material (2, 3; 14, 15), either

within its very thickness or on the surface.

4, The lamp as claimed in claim 2 or 3, characterized
in that the electrical insulation is made of glass or
of a transparent plastic such as polyvinyl butyral
(PVB), ethylene/vinyl acetate (EVA) or polyethylene
terephthalate (PET).

5. The flat lamp as claimed in any one of the
preceding claims, characterized in that the electrical
insulation (2, 3; 14, 15) associated with the electrode

is assembled with one or more other additional,
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of a transparent plastic such as polyvinyl butyral (PVB), ethylene/vinyl
acetate (EVA) or polyethylene terephthalate (PET). 35 5. The flat lamp as
claimed in any one of the preceding claims, characterized in that the
electrical insulation (2, 3; 14, 15) asgaciated with the electrode is
assembled with one or more other additional, 17 preferably transparent
eleEricarmBlatiGrRITATF Hhadel 6F§ladS ol of ldrrdther fiagerial,such 7)
amadplassic. 50.alde lanpp asrcladmed iplrims Aandb,acharasteizedin a
thﬁiﬁg@ﬁ?t one additional electrical insulation (16, 17) is formed by
another glass substrate that is laminated to at least one glass substrate

(2, 3) via an intermediate plastic film or 10 other material, especially a

resin, thatean miakeghe teo subdisdtesddheieto eathntker27. Tard 5,

lagip 23 clairped d any gpe okifiggrecgding claims, characterizeghindhah a1
at least one electrjcal 15 msulatlo?é(SZ, 3; 1%/3 15; 16, 17) constitutes a

siedt CEMibRing A BPteHt tfect, €speciall) ondthat R ESRrefy another
dederatedssbractused diffusing, td.aifievabgsias claihed dnaty one offlass
theuyeeeding 2% glaimg, Cg@@“&ﬁ@ﬂﬁé&ﬁ@&@&i@;r@l@@%%;(5) 8lm or
contihnuous, conduc ng an transparent coatings, ea cated on the
e o B O Br e iAo B channg SPlodgieythe
oftitie RiEhfy Sidtaestsial® stisstRReS. 25-9SThe lamp as claimed in

claim 8, characterized in

7. The lamp as claimed in any one of the preceding
claims, characterized in that at least one electrical
insulation (2, 3; 14, 15; 16, 17) constitutes a sheet
exhibiting an optical effect, especially one that is

colored, decorated, structured, diffusing, etc.

8. The lamp as claimed in any one of the preceding
claims, characterized in that the electrodes (4, 5) are
continuous, conducting and transparent coatings, each
located on the external face (21, 31) side of a
substrate (2, 3) and covering at 1least part of the

facing surfaces of said substrates.

9. The lamp as claimed in claim 8, characterized in
that the electrodes (4, 5) cover all of the external

faces (21, 31) of the glass substrates.

10. The lamp as claimed in claim 8 or 9, characterized
in that the continuous coatings (4, 5) may be in the
form of an array of parallel bands, having a bandwidth
of between 3 and 15 mm, and a non-conducting space
between two adjacent bands, having a width greater than
the width of the bands, these coatings deposited on the
two substrates being offset by 180° so as to prevent
two opposed conducting bands of the two substrates from

facing each other.
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that the electrodes (4, 5) cover all of the external faces (21, 31) of the

glass substrates. 30 10. The lamp as claimed in claim 8 or 9,

characterized in that the continuous coatings (4, 5) may be in the form of
an array of parallel bands, having-a handwidth of between 3 and 15 mm,
and a non-conducting space between two adjacent bands, having a width
grehter thaR 33 @@ width cTtR Bafdsl the3Bitoatiys @Epdsited BraReding
twal subsirates beingwdisez by 180 soasctoieventetyya-oppesett, 5) are
C%%%gag P%?%S gf the fwo 589%?&%:9%2{9%%3%'1%8@%8&“@“&8&% ies,
The lamp as claimed in any one of the preceding claims, characterized in
thartHe AectrbdB¥a sy HePrRmdd forf aletaPdxide FainglagdiBhic 12
vacaindees, such as fluorine-doped tin oxide or mixed indium tin oxide.

12. The flat lamp as claimed in any one of claims 1 to 7, characterized in
that an electrode (4, 5) is an integrated metal grid, where aEpro riate

inSérted €0 befbeer™ o Prasfic SHBER, drthaBle@ueds ir et st t°
of7a laydratepotted sadind incdrhbakateainte deplesad€iim(43. The labhsp an

aiﬁ'@@@@@&%anquf ﬂ%ﬁcﬁ@PedﬂF&ﬂé C@@%oﬁﬁ"é@@rizﬁ%@ﬂﬁéﬁm in
least part of the internal face (22, 32) of at least one of the t substrate
P i e a1 b, T S0 e TRy 18 The
clapaey iﬁ%n?L onegethe %?@é&ﬂﬁ@%laﬂﬂs,%ﬁ@raéfé?@éﬂ%ﬂ’%ﬁ@hemto a
phasphot is salested in order to determine the color of the illumination.
15. The lamp as claimed in any one of the preceding
13. The lamp as claimed in any one of the preceding
claims, characterized in that at least part of the
internal face (22, 32) of at 1least one of the two
substrates (2, 3) 1is coated with a phosphor material

(6, 7).

14. The lamp as claimed in any one of the preceding
claims, characterized in that the phosphor is selected

in order to determine the color of the illumination.

15. The lamp as claimed in any one of the preceding
claims, characterized in that spacers (9), made of a
non-conducting material, are placed between the two
glass substrates (2, 3) said spacers maintaining the

separation between the two substrates.

16. The lamp as claimed in claim 15, characterized in
that the separation between the two substrates is

around 0.3 to 5 mm.

17. The lamp as claimed in either of claims 15 and 16,
characterized in that the spacers (9) are made of

glass.
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25 claims, characterized in that spacers (9) , made of a non-conducting
material, are placed between the two glass substrates (2, 3) said spacers
maintaining the separation between the two substrates. 30 16. The lamp

as claimed in claim 15, characterized ; that the separation between the

two substrates is around 0.3 to 5 mm. 17. The lamp as claimed in either
ofldaims'is adh1®, 38charbRidi@d iHthatke sPacersqONarelmade 17,
glerark:t8riketmAas clned ithee of stadns 15 tedr/face of the
C%?Q%t\ee{'ée‘iéﬂ.tﬂaé “%%%\aé%@' Futfaceo WésSB%%eﬁﬁa(%gekﬁi%’fFed with a
phosphor material. 19. The lamp as claimed in“any one of the preceding
claims, characterized in that the gas pressure in the internal space (10) is
aroaind (ro®e tolkiar. 26. Thkdlanydasiclaimed incary ane of tlee preeedidgng

1Q.¢laims, charactadaesintbat ane afihe glags subsirajps(2) has atleast,e
one hole (12) drilled through its thickness and obstructed by a sealing

mbRhEA3%). F°25°THe fHmp Bs TRAHED ifl ahy drfe df t(h&breceding

claims, characterized in that the contour of the glass substrates (2, 3) is

pQIMgonqlh@onpay@ OI,GON¥E@% Qe suUrved \&Etﬁ/a eQRSt O yar ia@i&eceding
radjus. of curvat&;lre. 20,22, .Thedam as c aljlm din aréy one.of t
cha ze S% .

h
pr%c%am%’ clalms,xfz?i%}:fclfé'rlzed in That it Pas Woﬂflljmlnacffzhg f%cgs. 2%.16188

APHBEESEIOP fanFactuling a Rimp B8aF&imedn 254y oné df thelrilled
precedingtcldims, canpkskgthastepsoitwhithed by a sealing means

(13) .

21. The lamp as claimed in any one of the preceding
claims, characterized in that the contour of the glass
substrates (2, 3) is polygonal, concave or convex, OT

curved with a constant or variable radius of curvature.

22. The lamp as claimed in any one of the preceding
claims, characterized in that it has two illuminating

faces.

23. A process for manufacturing a lamp as claimed in
any one of the preceding claims, comprising the steps
in which:

- optionally, at least one electrode is deposited
on one of the glass substrates;

- the phosphor is screen-printed on at least one
of the glass substrates, one of which is provided with
a hole drilled through its thickness and on the
opposite side from the electrode 1if the latter is
deposited on the same substrate;

- spacers are deposited on one of the glass
substrates;

- the glass substrates are joined together so as
to be parallel;

- the internal space 1is sealed by means of a

peripheral sealing material;
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- optionally, at least one electrode is deposited on one of the glass
substrates; - the phosphor is screen-printed on at least one 30 of the

glass substrates, one of which is provided with a hole drilled through its
thickness and on the opposite side from-the electrode if the latter is
deposited on the same substrate; - spacers are deposited on one of the
glass 35 subdtmtes:neseRIss sgpstratesetle joinedliogethérgsas beprace
parallelp tha-ndgrnalk spage-isiseaied by trearisdasiphenal s¢akng and
materlal;_ZO {he atmasphere con Lig tEg ngteg%aif%%e 8 é%glgced,
via the hole, with the p?asma gas; and - the hole Is obstructed by a sealing
means; - optRINat§atiéXst ondirst Efécifical Bsulbisitls joire8 %65t cal
ledstoiaglass substrata nthe efectrical ihsakatiorheing lrtended fostovet e,
oIl INCRIRArAtE, interally px opdhe surfage. the cglgctiode, withydiich, o

one of the faces of said substrate has to be associated, or intended to

COVETRE B Ectrode Wt S Asddciatéf with*L secbnd eleBHichpce:  the
inslkationelkiat iwjdibedvioithe fivseeledtriche insatationo24 shhialappiivativate
ofr@@mr}_as Ch@@“"—‘%%_@@&@'ﬁ%é? C|56'PS_ 1itﬁ_t?e2n@etbe pEQﬂUCHQE}é_)f the
architectiral or tolfcfra;‘ﬂ‘ée %'Eé”&”{%%hea@"'%%%at% andiof have s display .1
funcﬁon, Suich as 1fa luminaires, Muminating “walls, espeCIarhy suspen ed”

Wémﬁqmﬂﬁ%gﬂng?mﬁﬁ etes Joined to the first electrical

insulation.

24. The application of a lamp as claimed in any one of
claims 1 to 22 to the production of architectural or
decorative elements that i1lluminate and/or have a
display function, such as flat luminaires, illuminating
walls, especially suspended walls, illuminating tiles,

etc.



