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Fl at copl anar-di scharge | anp and uses of sanme The

present invention relates to. “mmuummw mm flat | anps
and in particular it relates to M ar -
di scharge lanps and to the use of thgse. | anps. As IS

known, flat |[anps, used for the manufacture of

back- | igty ol G:%‘i‘a%%&s-'iﬁ'sc@ﬂ'a&@@lafnbcg}xdd AkeEES O a8

decorative or architectural 1um naires, consist of.

two glass sheets kept apart by a short di st ance,

generaThy pOekess thasnaibewrmilbltieseter $hearfdeld of flat
rnetlcal y. seal e he internal . space c i ns _
@maﬁdéVK{eﬂﬁcé@r%ﬁf%%§ﬁ}eltmhlc en1ts u FEV|0 anar

(dm$Chadgatl@mpmh§oﬁ textheessa phothhoee hamnesi al

emtti ﬂ? Eet owH,S! ﬂ& afgm%govﬁgéag fihe ﬂh%t erﬁaﬂﬁlfacture

faces ass plates anps_are formed
by cRGSShg ta GIBSE IR AHSTRIAY { RECON ARSIEEROME 25

. fa@abwelean totr| %é}ﬁn.stétftlﬂ:alph%rﬂbﬁélﬂﬁé er cahseBtt tdfMgtwo

in_the conventional fla np,.structure, one
OFLERS SHFESS il % Hls® GoFEs ARG R ally
elestr ates: 20 fewi nﬁM]urmetﬁte:sf or mndf hearmealilop 14gr addeled.

eﬁ'ﬂg“c&' n%rpn%ﬂds 3% & g(':gr?‘?%irgget aQ ta\élo ‘rﬁg'laaecl% rede%ced

ectro constl e a Ca n ano ]
V\prehsw:aat wihg chial ¢reick @bbr@m@l@ltsdﬁémgc,randslatlon which

peeduced. At BRb sbSiok0 matay id 1dicsahanggy iih arl recdivine and
huggi ng the main surface 25 of.the su port| %Iass

sﬁ@@?rlwa Ebﬁppyt?ﬁpélcSanﬁandFQEhaR@és R ﬁ?@

frequeovgy mmlptsagﬁ:escwm fsrmsedbyhahodelingerss A dgdithat
se ti.ne uaII {gctan ul ar

I
EF5§§%$§6IQh| al§%dé%té8?e5r°ﬁat $i S toptahar®® °F @
dpbohahge masehopbgenebtsngi ie. thel Bdent-free) only

Wth arduby coyelfedoorresponding Lo theycal on dhecne

conduction tine peri od of the pul se train)
t BABSPsSherys §H§|Ot haa?rfomd 4% Wﬁ%tﬁla}]s faedmi eFFyrodes

caamhwat@ﬂ tithe 3 @Ghi e anduedNFeqpenkl Ye EXpessdyet ing

t he_.h f h
cOADEAT | Ohel 3 arp Tl A Pice tFai noRBOrRG a T ORgEOeS

dabysteyate, atcawm¢d®eandcessaawod®,cbabwaenamhlch what

OEE' %%'ne‘&' ffttsoeglMP She-gmiLling suntdceq, et is to
say a dlscharge in a direction hugging the main surface
of the supporting glass sheet.

To supply this 'coplanar discharge, a high-
frequency voltage source is used that delivers a train
of pulses with a short rise time, usually rectangular.
pulses. '

It is also accepted that this cbplanar discharge
is homogeneous (i.e.' filament-free) only with a duty
cycle, (corresponding to the ratio of the conduction
time to the period of the pulse train) that 1is very
short, around 4%, which is technically complicated to
achieve and consequently expensive.

To guarantee the homogeneity of the radiation from
a conventional lamp, with a pulse train having a longer
duty cycle, it will be necessary to combine an optical

diffuser with the emitting surface. Here again, this

T
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2 conplicates the production of the flat [anp. What
is nore, the thickness is increased, as is the

wei ght. Furthernore, this solution cannot be easily
transposed to UV |anps. 5_The_object of the invention
is to provide a flat |anp wth a honbgeneous

dééﬁﬁ?i&@tegot%%oq%%%ﬁé%aéﬁn%% e flrab el ands an@nke is
meet the industrial constraints, this |anp nust also

DBOEE nplt&'® ot Bt 6BOEES and t 4NGES2SGPpl | 29, ‘&ndtPR welght.
petittieetasré p obvkatse ltird o0 efrieirenei eaedly transposed

. cgns 6a#nts as regards the choice of supply signal in
t

AP%e time and/ or duty cycle. For this
pur posBhet hbojentermtii omer bpvsesianf list W sehavgéel anpflat

%ﬁ%nﬁiﬁhng B@ﬁbﬁ%h@gu%nd Q%ha%?@raWb0H¥bda ent B8 range

, conprisi g - first and second flat, or
s@%stféﬁﬂll AInps | and  tgl aesetel BheniadkesE ladbIIRELAIRES,

penas| elandd Rash otder bants dedidi /G apr@@@@é Nalndspaee be
filled with gas the first and/or second g

eFSRRht CPei ng2hde df a PRfErFHEe ¥hatt?ran§%yﬁ§t§aldthe
rato atment i 2led atoreasiimone fds stregkedisr otdbeanchatce of

'&?ééﬂ‘? lgﬁgfonrq @é%ﬁéré’ge X‘Qécg HEya&g/vol{i’ {feéfﬁie

e sUppl 124
f| rst amj t§x;§onﬁuép@@cr od—é’@ benﬁgn‘asgacum@wswa haonfelat

Of i BBk &rg8RI N 15LARES oa‘ratrtg@nlfﬂﬂlsftg gl assqaeherBAt, the the
first and. 25 second el ectrodes elng essential ly

ePbhEAYEO LRl O5ublt aht PEP1§ paPBPF PR3 one anot her,
and Sefarﬂiﬁﬂtbﬁndatsééﬁﬁd gnetspase, sedkkedttibely flat,
i nterel ect rode spagce iven w dih, caII I

WS ELIBERaal TaRey  ulRi I LB, AR i ercach
coniper skng ateﬂmustg oae unrtneatnaél anarccmlefmhleﬁ wayhbegas,
a£h@ %\fgg ROIENY, aéec@ééognaggd e Wb 2 Py fAGE0hr a

t he secon | ass el ement and at |east partly
oBRLRYiAY, thﬁtp¥6?%%@%6ﬁ sphd reftakePect rode space.

35 The-Appti capkthas«&li scoyer edecsuiopliel APl ¥t flkalst one
the third.el ectrode or electr%ges

h | _
SFERPTT c SAER SFERUCETITE. BR8bIFEm™ o1 4ERFEGThg POtentials

and may be supplied by an AC voltage, the first and
second electrodes being associated with one or more
main faces of the first glass element, the first and
second electrodes being essentially elongate and
substantially parallel to one another, and separated by
at least one space, called the interelectrode space, of
given width, called di, which is substantially
constant, .
the lamp further comprising at least one third
electrode which may be at a given potential, associated
with a main face of the second glass element and at
least partly occupying, in projection, the
interelectrode space.

The Applicant has discovered, surprisingly, that
the third electrode or electrodes thus placed
significantly reduce the problems of achieving

discharge homogeneity.
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di scharge honogeneity. 3 |In operation, the third
el ectrode or electrodes nay be supplied sinply at
ignition, preferably at |east periodically or even
more preferably permanently. sln particular, the

di scharge i s honogeneous 5 irrespective of the AC

~ vol tagenc hﬂ?eeﬂat(lsarnusehéalu@{rdpléllse%@rwcjteh arl Qam%élfrodes

short duty cle). Preferably, .all the electraqdes are
N8RRI §Si AUPR lefjoPﬁw‘“&flybéﬁd§gnﬂxlttlé’rrhat31\?éc1efabc e &% rgast
apdrseaoadl el ectroedes maye pbeberabdlpopercanpheky.

nonlinear, geqnetry  for, gxanghschrgﬁed % Sﬂ%%%%eneous

zi g- zagged or corrugdt ed, whi | alnln
subseapecalvy GﬁhsthﬁtZ“htEpéFéGErOdéﬁﬂgpaéélaHQOldal or

bdiBeql DikRi g abh rgﬁtbﬂgrtt8§t§hb§gle?|eCtrOde or
o i1

ectrodes pre era have the sanme” 15 structure
(deS|gﬁ§eﬁﬁHaPéﬁa|ﬁlévdﬂﬁ%bﬁéeFBFogﬁslé%%% maybptyyin the
f ebkihngropen@s.nore interel ectrode spaces. A great

latitu 0SSl spect of the tr
configgiﬁ?FB ElvePYhetFFrg rﬁ% aggcéﬁﬁxﬁVéch 3%%3 dG% may
nbe 0. mneee&xmmﬂqxplaoadloaathegﬁnmeﬁape 6brt hexample

féﬁé%eglaS%. % ! 21#rﬁ%iﬁé Pd %@5&%g%k%%troqﬁﬁile

substanti a Iy pa or crosse
amalﬂhﬁﬁdlégecﬁro@@@sé@@tﬂﬁéﬂéra@?ﬁS@EPRMH%ﬂﬂQﬂekQﬁ%FOde

| gpgbtudipal oridw@at.eratn edgris- tan%e%qmseof tt'h% third
first and third el.ectrodes ¥?ge differ

t AESHFBPEEL | OF ofSPTHIIIE I REPHEEA MY b aveentt oq same
betwaenuaef i (&dsiejract aade mithin secandabl@ efect nadeleast

or_e be of f set Fo
e ec%rgdeélg?égngglPélm? Eﬂ |rs$tr%ect%§éggsand
at | eadt goreatt hilepdithdet rbdle posaddd eaninntrersaeatst r ode the

SQ@%@trIH@ thhedgelect rades may al so be perpendicul ar
35 |rst e?ectro de, and portions of third

electrode§ het hefiiSice BRE sARENH erel RCEFMRS spacs. 1ot
Thecdiksthance phateeenr whadiatentatbi bd ehectfiadas glass

eXemengqual to

- the first and third electrodes may be
substantially parallel or crossed;

- the first and third electrodes are preferably
parallel to a longitudinal or lateral edge;

- the widths of the first and third electrodes
may be different; and

- 'the projection of a third electrode may be
centered between a first electrode and a second
electrode, or else it may be offset.

For example, the third electrodes are parallel to
the first electrodes and at least one third electrode
faces an interelectrode space.

The third electrodes may also be perpendicular to
a first electrode, and portions of third electrodes
then face the same interelectrode space. The distance
between two adjacent third electrodes may be equal to
or different from the width dl of the interelectrode

space.
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or different fromthe width dl of the interel ectrode
space. - 4 The lanp may be large, for exanple with an
area of at least 1 n2. In one lanp configuration with
only one face transmtting the radiation, for exanple
the first glass 5 elenent, the other glass el enent,

the se¢padlbfpt hnbg Q)éa'I@JrQ_;e e o :@fnpAnry wite,an area of
poss blé ﬁ?@ye or exanple it may be a

gPEs or even a non-glass dielectric. The

parti alhy bnanslampntcohﬁrguretluny wEeln veonh by posié i oface

t i | t i
PEehamPsRtlbot oo dionateer 8 dprtd 1 ORSAL 91k
t eaapanSsi d'ﬁle facher (ﬁlatShEe egﬁlpe@*écortmengw@om%e in this

i@sesﬂ tLen %Q%t Bd1e o Peakof t%/%'ed rgdkat Hop '@g@@@é' for
oor nore _preferably equal to 70% or
hﬁ@ﬁ@?leaﬁ& é\f’é’n B980P L2358~ REGABEC, | ATa SFestd non-glass

ea‘@@ojeeemcof the ipyepihdhy Seig@nspatenti athisaacdE may

t ent Thi te I th 1000 V.
CSBearalry BRI J00° aABOD Y OF Ceveh Thagy (Han eiEy
16BeVop8irapliengpduntengamy.r econmended, 20
guaran%ggkggaghgctnggg Sgé@&Xbl ref é?yﬁ%1'{&$£%ﬁlss1on

e ir

first i n"en Qﬂd ectio of t he
erfé@fcpédéés)thﬁa;la@@cw ingedst Homelpretterabl ot the

| pask B3%nd even MWich Psekehabl ¥ol60% ofr tHiegher, more

interel ectrode s ce 25 The no e pro ction of ..
{ RESERFER 61 e dT b Tor 18 ectt olieg it sabfe St fBO or
t heghetter the honngene|ty Alternatlvely the thlrd

el ectrode guyeisupst aphbalhynfoVsE thfcenthyensabd said
n od e

mai n face. "I n"one advantageous e
seobadtiad ard &hiDd m*é@mtb@bs ﬁhnlﬁmmdm/tlfadrnv may be

mytual lnparaddel v, b@@@%ctllaqltyl e wid, SeeeNdnd 500 V or
el ectrodes having a substantlall i dentical width

c5VFad 1eSS 11t ht Y Vel §dfPdGe BrrBIMIG o st RaAAg ded
wgdbhaﬁabbedglalebnrthas katter .enbodi ment, the

follom%n fe ionflguratlggs arngggLerrggani$Q§t, the

wi dt hs ¥ are Substanti al
prOJectlon of the third electrode(s) may occupy at

least 50%, preferably at least 80% and even more
preferably 100% of the interelectrode space.

The more the projection of the third electrode or
electrodes fills the space, the better the homogeneity.

Alternatively, the third electrode may
substantially cover the entire said main face.

In one advantageous embodiment, the first, second
and third electrodes principally form mutually parallel
bands the first and second -electrodes having a
substantially identical width, <called 1I1, the third
electrode or electrodes having a width called IZ2.

In this latter embodiment, the following
configurations are preferred:

- the widths Il and I2 are substantially
1dent1cal and equal to the width dl;

- since the widths Il and I2 are substantlally

“identical, the ratio of Il to dl is greater than 1, for
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i dentical and equal to the width dl; - since the

widths Il and 12 are substantially identical, the

ratio of Il to dl is greater than 1, for - 5 exanple

Il is equal to kdl where k_ig an integer greater

than-1; and - the third el ectrodes having a wdth

C@L{!aﬁglgz Ianste'eﬂglaﬁ_ep@Bat ggh byyradrd east ignea 9t it eger

space of substantlally constant width called d3,

t HESaLATI FREP béi AQ9substantial Iy equal to the sum

12+d3, -1 1thei ntgurgjr eal @t tddes lhandngl evhgrhesalliban I2
exanmpl e is equal_t 2 where

Iﬁ{lggg?’ %aﬁglparﬁ\aﬁd o] ndat (_’Eeas%: one é)ltlfn[ ssgce of

d3"may be equ
gsehBéanthablychnﬁtﬁmithdUhebeéﬂeddeﬂbr Eh@cﬁnadékl+dl

MBYi A S%dﬁ?ﬁ%nﬁqgi%y Qaﬁglo&§r%héogume§H@§d'&Uo%%lng

functrons l'ecting in the visiblie or
|ﬁr?ﬁéegvthanpﬂov@@¢n@lahﬁﬂW% kﬁﬁﬁr%@a%rd3 for example

| oy~ emi aghMit ¥o 1<5 ThuRgidren; k" i 8l Sﬁltécglir rewliatd ©Nthan
in the visible an el ectrode o

oﬁtSBPeQ?rBﬁVcbﬁlﬁﬂBﬁE EQSSElafgateﬁAFﬂaPhg2flat | anp
(an eIeaéraﬂhmmm1elettsmﬁéch&blelentmdeSehmnpnhlso have

eSREc "v mﬁ%"wr £SY$HETRY: Lg{%_qé@Q?%gpp%&é@ions,

vary t e co e transparency -or
tnam@ﬁysgfon or reflection properties, by therefore

choosi ng EE%léEEEHBrhﬁt%h90b§BEb§E obokn exanpie one
of around a few volts or around 10 volts. In a second

enbodi fenPTEY 1HABTI nFentIURI WS T D5 cUmprelesShr ity
| easttepa;fourth el ectrode associated with a main
face of the s§ condigéass IenEnt

essential Py &'dfgate and®st %a%tlalﬁ%ﬁxﬁﬁﬁﬁQﬁe’ foHRing
t binr debécetzztcvat&je odr eheo:mtazm@cambrtm B&lemdnanda$m¢i¢1ted

e‘d?%hr r%}étbelgl:n di él?r %'j.teoq:qto%ﬂﬂo%{ﬁ: aBQ r@yltb&dable

30 supp an Al volta e. In this way, a second

cBpEARAr ed@&?@ér gee$%ec¥%]|f]riédlnt Rel&py agrt Frshses) - for
Vek¥maRBr e€d abiar} Memhevi sglothe ﬁmn raneeandhery t be the

Iﬁﬁlgous e£f|C|eng The.rou&tg el %Frode Of  rties b

el &80FodeST PR be° hPRced™ 35 ATy &7F i r BECBFTEeS” Y

sebemdfelect raddesiorg t helye mappbeopriate potential, for
example one of around a few volts or around 10 volts.

In a second embodiment of the invention, the lamp
comprises at least one fourth electrode associated with
a main face of the second glass element, which 1is
essentially elongate and substantially parallel to the
third electrode or electrodes and the third and fourth
electrodes may be at different potentials and may be
supplied by an AC voltage.

In this way, a second coplanar discharge is
formed, thereby furthermore very appreciably improving
the luminance and/or the luminous efficiency.

The fourth electrode or electrodes may be placed
facing a first or a second electrode, or they may be
placed, by projection, between a first electrode and a
second electrode and one edge of the first glass

element.
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pl aced, by projection, between a first electrode and a
second el ectrode and one edge of the first gl ass
elenment. - 6 Mre generally a fourth el ectrode may
also contribute to inproving the honpgeneity of the
di scharge, by at l|least partly occupying an

i nterelgctrode 3pace.y For exanple, tdeewdide dl nkg 5also
appreciably greater than that between the third an
feRPERLBYERt r ddes PpMREGY IS nig 't hi SO5pEEESAYso ©F  the

?d'ygﬁlﬁagi@@usl ygya pra?j ecti@ans@}‘ aphbtld ardwupydng an
ourt ectrqde at_|east_part occupi an_ . :
| hPEPER CEET badS spaacS 10 FHe §rBFBGrIonoF ¢ ReTER (IS
aadpoeciabiyh gredantr odésnmayhatcupmtvaen eade 5004rd and
2F8§E£ﬁbE¥e8£r58§§tFl§9%@afgc§ﬂgntﬂ95esBé?%?rably 100%

é assocrafe nterel ectrode space. The increase
in optRéap pefvernfaaeeupsdYopt BmalProdectyophe dfasé ofthird

1008y oFhe |l nayuscebEtehbgaCtMaYed £ACRaRE1y] @R%UP3Rs an
| mMWor_even 40 | MW The [ um nance may reach at
| €38BT ¢506 EAPRRSBRCBven 2500 Cd/nR2. For sinplicity of

producthen, gihejddtrisdn sedondthet hittd rahd &odrdh  fourth
el ectrodes_principal ly fqorm nmutuald, | el
cahtet P fRsFhe BNl el A i SRR A e 1east

e fl ectrodes have .
sBP&t aantd aklvgni deené cairafiedplyal Led%| rlanghehegsnerted

angd.bouitheebgct kgdes have a substantially identica
wdth called 12 and are separated by an interel ectrode

space SRewldCReEse e d2Pt 252 br BREFGBMGNCEhe Ss Ry 1
i shequalset @ ff O EUM Dhe 12miRoup erFdercikachetdagr ddddh at

all the.interge] ectrode ace i.th no_offset. In a
fﬁ?gﬁ cgﬁfﬂ&ﬁﬂnqﬁan?%eggjgpzwrw%gﬁdqf?¥%%§ce may “reach
sabsfanstalby0i Gernf cat evenh e2p@d ad/whe wi dths dl and
30- d2 na QN onti ' A heq . dt 1

Fol: ﬂngﬁt%%dﬁ%c/? Mo%i&rlon, tk\é\é flisrslt, Z&gczond,

12 are subst entical, the wdths dl an
aFBirdupihntrarty identiredes anBlpadra bty o form jmytgrally

dbairs118nedkeldst hathel, £ pref esabl ¥eegual elle@rogiegatttive a

:ﬁgﬁsgépggagﬁye%ﬁﬁﬂﬂgkgﬂprgigggbk%lﬁ%gahlfOagé %&Eﬁtggird
and fourth electrodes have a substantially identical
width called I2 and are separated by an interelectrode
space of width called d2.

Preferably, the sum Il+dl is equal to the sum of
I2+d2 in order to better fill all the interelectrode
Spaces, with no offset. '

In a first configuration, the width Il and I2 are
substantially identical and equal to the widths dl and
d2.

In a second configuration, the widths Il and 1I2
are substantially identical, the widths dl -and d2 are
substantially identical, and the ratio of Il to dl is
greater than 1, preferably equal to or greater than 5,
or even more preferably equal to or greater than 10.
For example, Il is equal to kdl where k is an integer
greater than 1.

In a third configuration, the sum Il+dl 1is

substantially equal to the sum I2+d2, Il 1is greater
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For exanple, 11 is equal to kdl where k is an integer
greater than 1. In a third configuration, the sum

Il +dl is substantially equal to the sum 12+d2, 11 is
greater 7 than 12, and dl _is lLess than d2, it being
possible for d2 to be equal to or greater than 12. O

'C@HéﬁeIZth%n@h@ﬂ*iéﬁlé§§ Yhahha2llit12eiclg @%%sﬂﬁle for

also a to the exe Iar enbodi nent
CBhoFPePRgEBHIE el Bt FoHBES At THSB pot ent al
i denti ©yi bgudeasthbechpdce bt \meen m\mmadJIaﬂcerﬂn Al dand

eFSCtrOdes Ihg MA%ﬁﬂég Qf tﬂﬂa Ir%&eﬁﬂ?a§§co%$modlment

&ct 1ot may be ter "t han cm - prefe
eqombrieing :mh{w%at@depha@d£50n1@ﬁd éVenDﬁDréxmentlal

p&e&ﬁ£§?yynsqa@ té’éHe9£§§é§rbEE@@eﬁ o IdHUEAETE third

[ow the lanp be lit h arelatively |ow'voltage
aﬁéeF6r§6?§ad the plasma so as to increase the

I 'um namﬁ@d whe:H | at I@rptla@cqgcﬂsmg dldt E%ciomﬂerél'@ctgtrodes
advant ageo sed as_ a re abl e
O i Chadg y LTPhurd nae Py oIS BEAL EO
fgceateandhabn1pr|anﬂznvem mnrélbm&faaﬁbmg wqmmiNto or
“Q?Qak%? n oféﬁl'ﬂﬁ' ;POFQP%ﬂﬁ%woﬁj&§fh§ﬁ% RE 1it

yer capa mting ht transn1SS|o

t Hetbne 2B lsarigelor Jcsfrwm@lt%m@ éﬁdt ke srrerd %\masma

fap a8sthetherk8asopse itmifiaRessi ble to preclude the
illum pation_through one face or part of one face. o

the | ahp® forakxanpl® i ACEPHEFEo E%nt?h%ut%nY%PT+@P may
peaduat ageoabliyhebdesiused f @at ure. lhirkiewiises tdepdlaig of

?%ﬂn& %aneouglbe gﬁ.g}{lllgSlQlw %i\%.uﬁ%s?tt%vcrqﬁaqn OE%gésse and

screen € asSsocCl a . ' en noun _
t he planrallcmmrnauaﬁe afl so lpruefigvading  twiigndep when its

t599§€hh§e3au%af%yé§I<Hb Vbﬁa&ﬁ@ fiorst and &85 layer
gl ass_el enent s, sion may be chosen to éﬁ§3 one

i §éRePLsl dr l%ﬂ*?%@%nfbﬁt L3 ort ATt S tWo PBy
oﬁahblunbﬁatb@n thby Vamyi ngnt hehéhi cknessesHofetde, for

osph choosin electrode terials
dFF%g nF tr%ﬁg aréncy% or dpos fEi (xéérmf%ﬁ? %g%nt he
opadquaiebhédbnodeh=igEs. one face or part of one face of

the lamp, for example in order to contribute to the
production of the desired feature. Likewise, the lamp
itself may be provided with such a screen, or else this
screen may be associated with it when mounting the
final luminaire.

Also preferably, the lamp transmits said radiation
via the first and second glass elements. '

The emission may be chosen to be identical or
differentiated, for example two levels of illumination,
by varying the thicknesses of the phosphors, by
choosing electrode materials of different transparency,
or else by choosing different opaque electrode sizes.

Moreover, the electrodes may be placed in the
internal space so as to reduce the dielectric thickness
and therefore to increase the amplitude of the AC

voltage.
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35 Moreover, the electrodes may be placed in the
internal space so as to reduce the dielectric

thi ckness and therefore to increase the anplitude of
the AC voltage. 8 |n one_agvantageous enbodi nent,
the first and second el ectrodes and/or the third

el fCt rpllﬁie She eéc?@&rﬁtﬁ@@éo@é?&ﬁ@&&ﬂn_ Ot si dend hefirst  and
intern space. this nfiguration,. the as

eF%ﬁ%ﬂa §Hé§§65Fgf%d-%?$E°¥hetgﬁecﬁﬂﬁﬂﬁg agh§C§§°de or
capacttodes proetpticea dotside ehecinveesangapase.ion
bonbar nt,,.and Ly for di tric of
e T e
gaasaniebedg wihhhf othet y edkctthiedeadi &citen &f t t&abdpative

t§§o£é89ioﬁo_fEQi Sl TS SoqabieAgh R el ek QlSs & Enent,
pl aced outside the enclosure undér_a reduced pressure

ofNdp| £HEGRENTAYN onEC R nEnufdk tRFHet CosPlof GEStant
| larmckh_@sble_ ;@ﬂ@CedexJ?Elef\f&@Uf acﬁm@rrmitbyhe |@grdriteeing
also_ s ified, manyfacturing.errors n

CHTRFRAEERY PR TaealANtAbhont ML EoRMeRY i bheT b he

el ectrToab ssipphytuse, siwigre, thiee electrbdeb are placed
C8QE§9&8rSF§8t QﬁX%QQu£§OP@§§erthéoHQQdﬁéﬁa ressure of

hernet i cal seal ed enclosure containing the gas. In
t BiLashat &  embbhwienthet Rergifectigdeyd ctrsh det 2het hkamp

: %etrg@l rt%I@i%%_%d{THYleﬁ_ erih\fﬁ{ﬁizt%rlé n@@tr p@f;;@t et lis also
eas rtly into ielectric elenment, for_exanple a
 FAFDLEBHERT , UG THOMA hEEFPFSt R oBAdNgNassd. In
ehedenionpr @not henngbassnelwnenhe arl¥orriatal easppage is
plastic, p i gl 0 Sti 5

DS ETbi St et [ R athatopty et #ThEE BT 87 pass
dtbreoghi cehandegemietadldy mspabed chopsepsulhi scontaining
digbeghtic element may formpart of an insulating,
vacuum or argon-filled, glazing unit, or a glazing _
uni t WEBh t8iSi nigteedi remaRf ey sEABI & WPETCsIES S igitde
suhti cirerdridl ckpess may abso cheeused. odhéndioepeettied at

el enment serves as_ nechani cal .or.  chem cal protection
abﬁ?g Pgrrr%ya T5H nat idc?)Lr?Cleicr?trelr aeyeermearﬁtd’/ or%of)r oV d sle s

séiasf aclagrgntel echriseal figol atieonfshetll d t speond glass
requicgd, %Qréﬁ8¥ﬂgfedfa§§'élement, and/or at least one

plastic, and possibly a glass or plastic element
associated with a gas layer.

A vast range of dielectrics and geometries may be
chosen. This dielectric element may form part of an
insulating, vacuum or argon-filled, glazing unit, or a

glazing unit with a single air cavity. A simple varnish

" of sufficient thickness may also be used.

The dielectric element serves as mechanical or
chemical protection and/or forms a lamination
interlayer and/or ©provides satisfactory electrical
isolation should it be required, for example if this
space bearing the electrodes is easily accessible.

Thus, the first electrodes (or the third electrode
or electrodes) may be associated with the first (or the
second) glass element in various ways. They may be

incorporated into this element, they may be directly
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35 space bearing the electrodes is easily accessible.
Thus, the first electrodes (or the third electrode or
el ectrodes) may be associated with the first (or the
second) gl ass el enent in varigous ways. They may be
incorporated into this elenment, they may be directly 9

deposit edqoBnannexkeenak1f #aee, 0brt Ry WO®e deposited
deposited _on a dielectric carrier elenent, joined %g

(P8 M rtelBitio FREIeEEont BT Ass dPeRght 1 Sich WISt
wayrt bat thbeseebad)r glessareepeessed agaibnst ways that the
exiernalalace, o 5o he- Eheghlofes Y 2kso-he: sandul ched
between a “first dierectrrc and a Second dieleciric,

by sinphy dieiaigddesermes durdngbarifAnebtinled opepyeen a
b?iP%%CQ{E’éél!’@&riY& tRpgne;of e d wasdieleetiti CSpy t heimply
assenpbly being joined to the first (or second) gl ass,
ebPeidat 1n30rFAdadPriss BRANSPEIUERe O &Y di%ieLigqmbined
| §i€h |&{E'knatfi Othé Pttazrd adﬁél@@ﬂ;idbgise&mﬂ_ daéiséifnbmpgikﬁeing
IS a hac ass, te or ari ast i referably
tﬂaﬁgﬁgrEﬂtgL?n éE§EcZﬂﬁ aﬁaﬂﬁaé,g?ﬁase?gé?nges are

on a 1b pxeffdnadl yekhinpldi el eoct¢riftiet wdérlewtric is a
| anl nat | i : e .dj el ' i : :
cfahoftat 88y, S A b3 i SEpEhE pdRece 1o a
vhefant glelse eltdcttdedt mag bé&ipiidced tssttigen REFiprably
ftrshspQresecond) glass element and the first 20

dielectric, which is for exanple a | am nation
interl &fer? THESIGi r$te ’se&%ﬁd SﬁSﬁEﬁPgeﬁayare on- 4
tpeeetorplbe thammeddidleeattdus benbenati an® byamination

conmbi ning _for xanpl l.as r. pl [ e -
(SREERAPTPFEr o cFBe MstefrduRe Petn R B g prastic
pfasmni cs ortbihepglapesphsetapabl e of bei ng assenbl ed

by adhgsi yeRondiRg et I?a_l@catﬁ%d%rsoqw e PidA Getween

pl astics are, for exanple: -_polyurethane (PU) used _,
s8ptd af ihet nolasereongdd witRAsho PR %é‘%t%chfl_rst
agianecethykene/ whyh aced at €orcopekpneie( EVA), dmination
polgvigél butyral (PVB), these plastics serving as
adRe§vEYFami nation interlayer film for exanple wth

a t hi ckhess ofidst weed GeZomah elements may therefore be

formed in various combinations, by combining for
example a glass or plastic element (whether rigid,
monolithic or laminated), and/or plastics or other
resins capable of being assembled by adhesive bonding
with glass products.

' Suitable plastics are, for example:

- polyurethane (PU) used soft, a thermoplastic
with no plasticizers, such as an ethylene/vinyl acetate
copolymer (EVA), or polyvinyl butyral (PVB), these
plastics serving as adhesive lamination interlayer
film, for example with a thickness of between 0.2 mm
and 1.1 mm, especially between 0.3 and 0.7 mm, these

.plastics optionally incorporating the electrodes in
their thickness or carrying the electrodes;

- rigid polyurethane (PU), a polycarbonate, or an

acrylate such as polymethylmethacrylate (PMMA), these
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and 1.1 mm especially between 0.3 and 0.7 nmm these

35 plastics optionally incorporating the electrodes in
their thickness or carrying the electrodes; - rigid

pol yurethane (PU), a polycarppnate, or an acrylate

such as pol ynet hyl mret hacryl ate (PMVA), these 10

Phagtt €8s bgING usgdegsrRaGRIlM 185 £EQIG plaSpigstaBd and
optlonalkéwbearlng el ectrodes. I't is also possible to
uSRt pena Beapied B+SChbPYet hyl enet er epht hal at e
(PET),1thed aktep passsidye bobeasé n@Eel eREN odes, Pedd or

possi b eing thin, e cia etween 10 100mg-
tR?i&ﬁ%§¥389®§?EQ%BB?%%$E%te%ﬁg%gasﬁgég é%gﬂggke%#géfbly
ebsarengokleoursdesconpdt poislsitbyy betiwgert i \agnesusally
p ] e S [,al Iy, the] d [ it
P e i e A r P e
oppasiktessipde fiadiant He® aSBeRbBEy PACECAHES ascHppatibility
OpttHBena sheety0fi de gamethalur @skh, Or depeé Pa P Pt &teir
the electrodes. O course, any aforenentioned
dPePecer@SaPRment 15 is chosen to be substantially
transpatent tpwssdibd e rtadi @asé oa (Ghesitblaararyidy) eX¥edttrodes
i s_placed on t.h ] SSi Sj a I

0P SR e PRMSddEHe S f%rf&%i%%?i %.E?%Hg%i’ Sesey A as an
| opetopr odusthiest cdstishe t pamACgbliragén SLder X tgrotect

fornm of cPUlsgssWith a duty cycle of preferably at
| east 5% preferably at |east 10% or is iinusoidal or

si nusoP8al 4§ Eihe@RY TR I RN $41855t AART6RTTEET SAPMent
?_mg Vbhbgehhetogmpéitsihlﬁils§t@1fr(cjm:elﬁc vohiagesenf the said
irst _and second.. 25 el ect es fespectivel e

sfaaéFgﬁﬁ?t)%Yﬁsb%fﬁeé%r-ﬁégan fivé% and tﬁéagggna n the
Vet psisnbetdeent- Yheahdmp+Vb. For exanple, Va is
chosen;fo he hetween 300 2andqikR0Q V. depending on dhe
chosen pressure, and Vb 30 between Q and 200 V. Mre
preeigel §ndeilPHEE W OCSGAAENF ST Srhé NS dital VAIHEIS i
| AhphagsemoppPosSplil &8s Wwtilih tshedsignalcVa( bf. drefereably at

£

n

)

l_l.

_eggggkn%ga\ggéké}ég¥¥ﬂ§%diggggrQS%,l%E H%esinusoidal or

sinusoidally arched.

To give an illustration, let Va and Vb be the -
amplitudes of the AC voltages of the first and second
electrodes respectively. The signal Va(t) 1is between
-Va and +Va, and the signal Vb(t) 1is between -Vb and
+Vb.

For example, Va 1is chosen to be between 500 and
1000 V, depending on the chosen pressure, and Vb
between 0 and 200 V. More precisely, either Vb is
ground or the signal Vb(t) is in phase opposition with
the signal Va(t).

In one embodiment with a double discharge, let the
Vc and Vd be the amplitudes of the AC voltages of the
third and fourth electrodes respectively. '

For the sake of simplification, it is preferred to
choose Vc to be equal to Va (or Vb respectively) and

for Vd to be equal to Vb (or Va respectively).
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Vc and Vd be the anplitudes of the AC voltages of the
35 third and fourth el ectrodes respectively. For the
sake of sinplification, it is preferred to choose Vc
to be equal to Va (or Vb respectively) and for Vd to
be equal to Vb (or Va respectively). - 11 The pul ses

may bereé apyivavef e whether pagit W& eaRQr whether
negative, and with a nanzero reference |evel. As
r@%amw henflY 8quetaR t 1tsirs Y Petihds &R 28 Ret e enee
10e¥%&lz. and 100 kHz. Moreover, the first and second

el ectrpdes_and/or the third and fourth el ectraqades

be ch0§%n f%g%ﬁgstr%%%pdgg% u%?c¥Taﬁé Ucen %§i;§£ Hsen
poetveehatOf bz appl 1¢@tkdns in the illum nation

fiel d’MéPéﬁgéﬁﬂplt%eloffPQ@ ahqd consust bRgcrebaks and/or

oxi de, or having electron_vacancies, especially nade

ofne| doriinse- @dPed AULFToxPHECTISABS: MRYor P8 Ahasen to be
| phHBbhBneXi der(| TOranEhacehegt rodes ang dtdrcu@sanpl efor
sollf,electrodes. 6&g§y. esp%0|all¥.b$dfor d from 1
CORPT HEBELOR 5 Londith | g NHHEE CARar af £ 8Fdwi rear  Sxample
bratidedfiv & esonetuct)ingr retal aoxiibleon drmatdevahgcopigsrt ron
e e [ y de a [ :
aeastrt e ey ARy Iatan Tt o toc ek RappaY fn joprice
af $n0sUth &5 2 IMigted depost thign, oxium™Bposi ti on
(magnetkon AQ SRYWALS | fifle SWRPAERAIHOTY . sBY iBY Il &S 1Sodes.
(gomder-or-gas) or, by screen printing. To form bands,

i tRE¥ pdBRY bl € IRFECIFANY culPsr t 6°8RBFoy haSRi ngontiguous
syshenstihg afides t@areditlailn wheespesbraddddstwiirdeust,i artc. )
directl or. else.tq etch.a unLformcoatin y .l aser
a%Fat%gémorabyI€%§ﬁ¥Ealhn oroﬁecﬁgﬁpggr e%&%rﬁg.%ghe be
ehdbesbdesymipnalesc eachfbeni @ tdmatfiorgn dépasitedr &y any

ofc88seNtAGA Y & ORgaLe CoRduetiing f eatyresarguchsuds as
conducting lines (Iikened to very narrow bands) or
attdaidcondEROPAGIRNY es. VR Yeat ({HSEP Sty B 3p(magnetron

sepstastial| y evhpairghti odn ,cay ugpt €llys 0§ i(Bordekgczagyas)
SRR SULBLLEN, oSLey I SpR L b, 0o el BB i
cpsetdfulhar to employ masking systems, in order to
obtain the desired distribution directly, or else to
etch a uniform coating by laser ablation or by chemical
or mechanical etching.

The electrodes may also each be in the form of an
array of essentially elongate conducting features, such
as conducting lines (likened to very narrow bands) or
actual conducting wires. The features may be
substantially straight or corrugated, or in a zig-zag
configuration, etc.

This array may be defined by a given pitch pl
between features (minimum pitch in the case of a
plurality of pitches) and width I4 of features (maximum
width in the casé of a plurality of widths). Two series
of features may cross. This array may in particular be .
organized 1like a grid, a fabric or a cloth. These
features are made of metal, for example tungsten,

copper or nickel.
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plurality of pitches) and wdth 14 of features
(maximum 35 width in the case of a plurality of

wi dths). Two series of features may cross. This array
may in particular be organized |like a grid, a fabric
or a cloth. These features are nmade of netal, for

exanpl entyngst en, ggppepoekiphekel £ol2 oPMdsSn it dverall
possi bl e to obtain overa tra sg%{ency (in W or the

I
vFE?BF%?rencyué?%g?Vf%F eXanpt &t bpaque el ectrode
material, uespgci alfyr as exatrple,fil en andpddqueti reglddterode

m&{Q%Q ff thee%&% ErOdes g't%%é %%hj@ndégé 11H§%ngganua
array of ton&gctln feat ures "an
aetdtui nf tbethéed‘esod@@l Ilah@paiéhc@ndmé vvl dth 14

and/ or th@sPhﬁcguplaﬁggy Qﬂ?'@BﬁhbMtlBﬁe.ﬂéégd}eé 1ahar by
12) and/or dl: the ratio of e wdth to

t AdapFica, p|acqmsﬂw e&&altl?% 55 ged e§§anﬁP%F%P°ébt y t
10%0n [@ssnandr ewenpiBcd @nefaefcablo)pth%r@rlllﬁsa;hecmldth

e | e, |tch nay be between 5 mand 2 cm
pszEPﬁbFép ﬁé%ﬁ "mand 1.5 cmand even nore 15
preferahhy,betmeenaﬂﬂﬁ mfartthel winitiand 4t e wildé hpi4ch pl
nﬁ%y5§ b@%ﬂ?@?ﬁnt% r31Oa‘mgr l@:@ean%r%rf%fr%rb ?J )ﬁ]d}’etd’ieelrésjso and

i've an exa it 1s pos e to use
cOMenchPAg areéyr@hla b%a@Flée§ﬁeet for exanple of

&29 fZQSPEEXEMBQG W%ﬂé¢%ﬂﬂdﬂ*b?'m@§ %@Pb@tﬁ%@mﬂﬁﬂﬁh and

0 m se to incaqrpora eas r

i At 6%a prsﬁ?ﬁawanbreﬁf@FPa§>Qr “me§|881c%al def vqsgore

oprEUeramph Rt walaray1 00 menduet | hgemy readvm tie awpdtah 14
1 an especi Ly i dt

o5 B it <10 aikh 50/ obhea'dl Y et anay 36 ameh 10

3ench 50The.ratio of dl to Il (or d2 to 12, or d3 to

12) i§oad‘{;£’§é ed, Accardidng to tthel@est)ggl()w Ofo use a
vi si bl e ransparency, it being possible for this

r §PNEUFE1HE aﬁFéVeP&blaypé&EéEllct 5 ot qreampLe of the
prefrergipley, 20%0r a 3Pit@sspiMyfoveo, uﬁlh%rﬂcﬁr’mﬁdth 14 of

aEBOLgln%rt%l%%etgnqggéégbr e’havelggSEhO%@Qg

into a-
lamination interlayer, especially made of PVB or PU,
with an array of conducting wires with a pitch pl
between 1 and 10 mm, especially 3 mm, and a width 1I4
between 10 and 50 pm, especially between 20 and 30 um.

The ratio of dl to Il (or d2 to I2, or d3 to I2)
is adjusted according to the desired (UV or visible)
transparency, it being possible for this ratio to be
preferably equal to 50% or less, preferably 20% or
less. »

Moreover, the lamps according to the invention may
have no phosphors.

As gas emitting in the visible, for example for
screened light, mention may be made of the rare gases
(helium, neon, argon, kryptoﬁ, xenon), or other gases
(air, oxygen, nitrogen, hydrogen, chlorine, methane,
ethylene, ammonia etc.) and mixtures thereof.

The gas or gases are chosen according to the

color, for example neon in the gas of orange, xenon in
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As gas emtting in the visible, for exanple for

screened light, nmention may be nade of the rare gases

35 (helium neon, argon, krypton, xenon), or other

gases (air, oxygen, nitrogemn, hydrogen, chlorine,

net hane, ethylene, amonia etc.) and m xtures

thes eehse The PaSeOrngasesm ahetehosaRea6E0RANnMg tx@ntd'me and
color, for exa e neon in the gas of orange, xenon r]C
& Lol gy BT Rbi o el dAR (G S Caecibi BrARA_1n Ehe
xenoe ahdvidiat om c oxygen in the case of green, and

ar gon he . .ca vi.ol.et . it . is.p bl
pr oducfe}rl]%\é WaIJ1t %S %OSSl%lt%r ansp §§é)r?tuce a ?’fﬁc‘\s'ustﬁt1<£19 is
(usangparamspar ént  EP&Et'r od@;taéﬁd t r@sspar enttrginepa rent

e%}fé‘@f%ééie@dahé kyahegga%en%org@aegl va%m%wt%@t lahd  is

state h anps accordl ng to e i nvention
by Epptai nfort 2| RasT2enes pRsphbh tTﬁfar 1Py oftate.
conpl etgty 16ayer i dkroddi ranetbace fioivexaigt embhe contain
internal face of the first El/or of the Sec ndc%lass.
F gg vering

ef B2 StThe ph IS Gy BAT ELY adifat FEHPT
voseblfacer, fortbkeabWlecarmhearayni¢sedl Hecer anSpahentfirst

Fgﬁ??ééngketh§;L?gan@mgiaggséngéﬁ%ernal faces of 15

east one enments may be coated
wi th aThtosphephait mauya|errelrﬁ t¥3dep e at P ohhpn vilgdble or

vigi Bhe. uThusndexep tfsthe wbectspgssrequse di schar ges

t hr oughout t he voI u of the |la differentiat

di stri bofi 6%2GP Fhengﬁo%&aﬁfnn@%r?%?anésFaﬁE ﬁé»?@ss of
28t LlepessSidie b6 aorvetrwot l;eaelereg;enfemm trhey pbasrmmated

Int ? VISIghosp 4*“'5?%61%ﬁy Hl%@?n?eg%ggfa£fon in the
ues 10 SO 0] constltute nat1 ng regyons
avmlspluke ap@?@ed, tervamspnaﬁ eblne r egeohsodTRes@USEyiDrischwages

a%ﬁ?o@&ﬁéb@'%ﬂuIOQ@U@%%°r§E|Wﬁuiquﬁbes or JifBr@ntiated
di spl ay, such as a 0go. or a frademar k.

pﬁb%ﬁb?uﬁ’b?’ér o4l TR BEQ%HP%edu”sIS/elb%al%eF-é—EPeasofnakes
aﬂapbeésiglaSUUDdHﬂvﬁﬂﬁlﬁhéfﬁméxﬁprfﬁémthﬁe plasma into
LU Rt 0ters e bRl gk o el Sin ThecLRTR,

vasi lle wepsbetused fblumderoimag i \re,gloamscham@ct]unaia,posed
dQPEﬁE&QrQBtingﬁﬁéﬂéﬂ &hgggir¥bgions may also possibly
form decorative features or form a display, such as a
logo or a trademark.

The phosphor material may advantageously Dbe
selected or adapted so as to determine the color of the
illumination over a wide pallet of colors.

The lamp according to the invention with radiation
in the visible may be used for decorative,
architectural, domestic or industrial lighting,
especially to form a flat luminaire, such as an
illuminating wall, especially one that is suspended, or
an 1illuminating tile. It may also have a display or
indicating function, for example forming a panel of the
teaching type, etc.

The lamp may also be an illuminating window, a

showcase, a rack element, a refrigerator shelf or it



10

15

20

25

30

35

especially to forma flat lumnaire, such as an
illTumnating wall, especially one that is suspended,
or an illumnating tile. It nmay al so have a displ ay
or 35 indicating function, f?% exanple formng a pane
of the teaching type, etc. e lanp may al so be an

I hhym pati ng Wpdow, for shoyasEsh@ f@Cky ellelrzfmd Gystal
refrlgerator shelf or it 14 may be a device

baeRPFEHt PRESE™ti qui d-crystal display screen. The gas

is choses Has e_farmicﬁse‘rr mme@ﬁmpee Of r & xéh?iﬁ Xe5 or an
ure,. ere Ax t he .percent age o

b G 0 S B0 ThE" prBSC T e fhpfegs, of 2

vabuglbgt wednvek ahd ab@o® Gvbar Ther e:fr@sasbllrye_ fmayn té@et any

20 81H’8a5et iRen amp a¢ ofﬁibggmk% th ré% ]'ng_f%% 1YY to

iation may be use in t
e%@ﬁempés el ectronics; for food as a tanning | anp;

for dl shaf e¢hinpd @ecstra&hbl Zicng el aGeSrerdlilorOf with UV
wat whet her t wat er , drlnklngﬁmater

0
pdd laﬁé?@r Bdr the t PéSFrent? of rfé&é%owﬁngln¥léads
pastheuhas,lﬁﬁanurdkmmsltfon(ﬁodﬁﬁlue hilﬂannﬁng lamp;

Sg%k"%&is c%§n§h%tr°% 'Pl“ﬂ'u%ro%%%% %es,d%l.r or water,

ynerlza on-o Crosslinking
pabstheforta}nalvgﬂs@%r,basﬂedm@mql M@rt@scenr nawemmam -pool

fQEt@E“ VELENG e RHQIQGRLAl Yiec ortepikak. ihe particular
material of the glass el ement or el ements 20

tPaﬁgﬁ?ttGﬁ%OW%%u & oﬁcﬁéyebeflp]r%?'er dbry eRbieAting a
f pRBto@Hant ZalSi | beaceFBYNEsSE um fhelor |1ﬂ@l§(ﬂﬂ@ﬂéaﬁon

b I t
CPRE I rkt MR BERoTO8 puSiirdh aares” e esians based
fon t hi cknessesenf :3rmateﬁialsnagnespmn1oracaiEaUnmg a

hHQEbQQ%a&?@EE”&BtEPEQl than 80% or even 90% over
e ran bands, that is to saé UVA (bet ween

315 anagQSG“%eri’ﬂ/B Yhetthgen 91286 aRdSBIBENMYT RASMENtS
(beamsﬁmtz@ﬂgaod 280 1aR) canthaW¥e ([retfwrem1l0 anbe?00trom
0 - rtz and cert.ain h- r|t Ilcas
CPUAERFE  Tord naf 00R° G oo LROBORE ol Wheot arfhoium
of LWAid&VBCaF,), a borosilicate glass, or a glass with
less than 0.05% Fey0s3.

To give examples, for thicknesses of 3 mm:

- magnesium or calcium fluorides transmit more
than 80%, or even 950%, over the range of UV bands, that
is to say UVA (between 315 and 380 nm), UVB (between
280 and 315 nm), UVC (between 200 and 280 nm) and VUV
(between 10 and 200 nm):;

- quartz and certain high-purity silicas transmit
more than 80%, or even 90%, over the range of UVA, UVB
& UVC bands;

~ Dborosilicate glass, such as Borofloat® from
Schott, transmits more than 70% over the entire UVA
band; and

- soda-lime-silica glass with 1less than 0.05%
Fe,03, especially the glass Diamant® from Saint-Gobain,

the glass Optiwhite® from Pilkington, and the glass
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& WC bands; - borosilicate glass, such as

Borofloat(r) from Schott, transmts nore than 70%

over the entire UVA 35 band; and - soda-line-silica

glass with less than 0.05% {£203, especially the

gl ass Diamant(r) from Sai nt-Gobain, the glass

et hwhictkefr )sdaan Pit kKimahons Abdet heagl ass -025evBA7T®B 03

from Schott, transmts re than 70% or even 80% over

t ABCENE PP e A B> PRWRver, a soda-1ine-silica

glass Hewiehe AS uhesqﬁaﬂiim@iﬂnﬂmerplaebd byuch as the

Gobai n anspi ssi han 0

%géSSGOggﬁ?lmﬁgch naoage su flcggnﬁgfgg%géﬁfa i s

cbnsnsmcsﬁons @ﬁdIMEmithanaﬁﬁhlGﬁ#ﬁﬁhs36@ynmhoﬁbﬂﬁé may

rpdi akiop tiedhe ANA ok even i pohber VBenkhellY laain

as descri bed above nay be used, 10 - as a tanning | anp

(30P336RRLPAB- UVA and 0.7%in the UVB according to

- the stapdajndsdimg oF£@)attod Oinphatocheni @al even in the

' f | e f | i zation,
2@%@!?&#@90& 2BResr V8- BT oGr 63T P kTR Br (161
dryi ng-papera tBnaifigr lehe 400 B4t iion tofe fUVBoreestéNnt’s in
m@ilsfb@ia éHEHlﬁ‘g f&htﬂéug}i%&é‘}és Hﬁeﬁokeege' f?fm

f6r- .anal eic acids or proteins; and -
actlvarlnéoé pﬁbpé@ébamyﬂﬁé nﬁpéﬂvéﬁloporPQ%G%ﬁﬂ%§d(ﬂfor

r edusbng @QQV%OEQmérEQEEhgﬁra%%be@&adﬂ@tofzgdﬁé51ves, or
choosing radiation in UVB, the |lanp pronotes the

fSFﬁﬁFFgﬂ KoRIVPE afPh ﬁFYhnghEagﬁFn By choosing
radi attonfon thee UErtinetibhl anp asSludciessrémed ntoveial,

may ke used f%ldld' Si i estd g/ S&%a‘ L Zhngqahr, §' for

of “Sur f &Ces, tb germ<cide effect; especCially
benwé&m@gonnmlamd ae@dﬁmvr Byotﬁ@bsrngndadu ation in

the far WG oryqir&f8rial Ya ighdds MM forc Oﬁgﬁgrlal for

production, the UV |anp as described above is usg
eSPRBP AL §oFoFe?H%lP9eﬁflﬁ’Eﬁtlea Lot Fag8Eatep or dirt.
partucayarcbeb@ﬁagth&aﬂmxtmdncwumr akéi vevB30 ftiHens lamp

FOLoSLEELr PALCF o RETLEONANCE O 8, B £ 5 TNEnE! R1fOCCS
By choosing radiation in the UVC, the UV lamp as
~described above may be used for
disinfecting/sterilizing air, water or surfaces, by a
germicide effect, especially between 250 nm and 260 nm.

By choosing radiation in the far UVC or preferably
in the VUV for ozone production, the UV lamp as
described above is used especially for the treatment of
surfaces, in particular before the deposition or active
films for electronics, semiconductors, etc.

The electrodes may be based on the material that
transmits said UV radiation or they may be arranged so
as to allow overall transmission of said UV radiation
(if the material is absorbent to or reflective of UV
radiation). |

The electrode material transmitting said UV
radiation may be a very thin film of gold, for example
around 10 nm in thickness, or of alkali metals, such as

potassium, rubidium, cesium, lithium or potassium, for
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transmts said UV radiation or they may be arranged so
as to allow overall transm ssion of said UV radiation
(if the material is absorbent to or reflective of W
35 radiation). The electradegmterial transmtting
said UW radiation may be a very thin filmof gold,

f@&aﬁ%@@phﬁthaVQUﬁﬂl&@ﬂ@@hlnoﬂhOCKna§§ 10 mecﬁJkélBe an
g uch as ot as

cesl u
PRIk I e DL Ve S Ee%%w'&% ST
to 1 mnoeletseoan matéoyalf oelexanpleg apdf%e to said UV
S 0. po Si 0 el e I I
TR oL POL BB s Y1981 SEPERES Rtk ©
s¢l$@rflggppéﬁ dppaﬁumumﬂﬁxxﬁe SS@DseFﬁlgérmééEGogéwuum

ttﬂn%k%e( Sn)F) oF Hhée%rn 'lUé'ﬁsI‘d NHOXbHAE 36bTHh. athis
the very | east beI ow 360 nm _ Thi i s because betvvee

35%) émsca@@@ rﬁﬁt“ée%fbd§6pl ﬁ@dsﬁ%apmm gs SOyl e et ca
tfbﬁkﬁﬁ&ﬁmﬂﬁﬂvarﬁﬂxmhhh tﬁm@QneEstrme%féﬁ with

0% of - t. A, struycture of the fl at
#zanEg hcnS &i%v tthe 9 n%fie%%] le gas pressure

in theImntbenasrtr&pa@ee ey tee afbamdUU 0Bmpo atdpading to
?}E 1n@e?;%§.ow Xtﬂ'ﬂee %§s B%%g ur%r %a&p&elﬁtgéﬁatlhaépace
efficient adi ati on, especi al

x@ﬁbnbeoﬁr@ﬁﬁé{uroy Oér tﬁalll &é%r #hd923508n2e 88| W‘lXture is

|@QééabE@rg@&a§@Q@b|ae s forat ngraiphasiay ephasmeaid Uv
é such as a rar as |i ke neon or hellum eawﬁ? 4
oFa +thonorespﬁaﬂa$é X§ROBy e Taf P TGP N CFodé *Cfive 27
hah ogers idont enhigwabén tcj’E&s hakegei e sofi Xedmiwigt haonelasma
o] €,9as IS.cho 0 %
o e Betat: ith Fal d0Tite i FEREh08 20 nffum,
hae@genaredr@@npognd@ h&h@geareogagégna@artﬁé hak 6YSRB -

have thgeadvaniage c%%t%%%ng %H@ﬁngﬂkivﬁaﬁ@ the is mixed
envi ronnent al conditions.

Bel oW i n {Dcat es thceh
r44F At PBR PEakOTS 1 2%‘3?)%? Vi Cai g PyeBf FEcLPVESS than
Ul/eem ttong grsesle .49abletl Wemldo npgasiPeak(ts) use
nnl %e 172  F2 %58 Br2 269
log nated compoinds.
The rare gases and the halogens have the advantage
of being insensitive to the environmental conditions.
Table 1 below indicates the radiation peaks of the

particularly effective UV-emitting gases.

Table 1
UV-emitting gas Peak(s) (in nm)
Xe 172
Fy 158
Br, 269
Cl, 259
Iz 342
XeI/Krl 253
ArBr/KrBr/XeBr 308/207/283
ArF/KrF/XeF 351/249/351
ArCl/KrCl/XeCl 351/222/308
Hg ' 185, 254, 310, 366
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Cl2 259 12 342 Xel/Krl 253 ArBr/KrBr/ XeBr

308/ 207/ 283 ArF/ KrF/ XeF 351/ 249/351 Ard /Krd / Xed
351/ 222/ 308 Hg 185, 254, 310, 366 - 17 There are in
particul ar phosphors that enmj4+ in the UVC from

‘exposure to VUV radiation. For exanple, UV radiation

at 250 nmis emtted by phosphors after being 5

excited by VUV radiation shorter than 200 nm such .as
from nEP%}ﬁ/FyaBF alr g@gt@gg_laﬂrhgpgsgﬁgra g&a&hoe orgt the
t bat efidm i Bxbbeul¥A o5 Viu&ar r &VBa when. eXposedxeopVely UV

radi,atjon. ntkan be_ . f i i .
SISO, HErULon- 08 TR, Bl SRR A A bein
Ne€d St €4; byATdI( Bogjigdticd; sYr@rer Cghan YAQO3nmgegsuch as
SEBAR me By rlabP4s (dyelghpB5010: Gd, Pr;  LaB308: Gd,
Pr; and (Cazn) 3 (PO4) 27 Tl . There al so phosphors
that eRNErEnafe AP RRASPRRPDsEAat0 SIVE r B APFoVVA ©F
?/Beak%@v@%ﬁeg{ Q@a@gjepécg g@ \6%5 ggdeae&?bapggm:tiea; may be
,, Ba . .Ce; BaSi : . _YP : . .
SFipg) 05 520 195 nd SGASA072 BOL KD BAhpIoE UYPOs 6
r d8p@d:icany aldeme0306d nm NesdedDal | yYAbetBGeen: Gd8 niPandsd;

3 ' ' b) h i ' .
SSREDGl, o Saphateepigise stier be pgasEli e, or

fadi ati on around 2 0 Furthe i
mas Bi@s ‘&l ditiagess(Ga@niind8Ppor:dtle  a coating having a
gi ven fHaeti ofadd t pnicRibaotRe tat ammitacenr ding t0at hehen
i nvention. This may be an antj-soilin

s8FPOEPEar hgUtbathaty,2 ePeci AP 87 T Tfor example be

phaetiecatfal 4 p@, :Ceat | (My depaslLed:cr;t lEag.assPiel eeAs: Ce,

bdPAG S ALET AU B U SEEACTAL" The. | ampaccor ding

t o t heFnvenened ey f aradietdamsl elyerg n%&fgmfat%%pwﬁ@lly

hgusghehd ehgchfi cahy et pENt .1 SUGRiR%e@ by phosphors

refrigerator, kitchen shelf, et¢. 30 For all ?’

heEoPdl RE.08 EHELERGORYI BNC FRE1251 8858 BRERPE AR) BB-

slight Fyreuevedrew tih e Sanmadvadiaseofs cus vataweporate

agd c%ra%i%rgefh%rval%lgy akegnltvean Ctounnscttainotnality into the UV lamp
according to the invention. This may be an anti-soiling
or self-cleaning coating, especially a Ti0,
photocatalytic coating deposited on the glass element
opposite the emitting face, this coating possibly being
activated by UV radiation. '

The lamp according to the invention may for
example be incorporated into household electrical
equipment, such as a refrigerator, kitchen shelf, etc.

For all lamps accorxding to the invention, the
glass elements may be slightly curved, with the same
radius of curvature, and are preferably kept a constant
distance apart, for example by spacers, such as glass
beads. These spacers, which may be termed discrete
spacers when their dimensions are considerably smaller
than the dimensions of the glass elements, may take
various forms, especially in the form of spheres,
parallel-faced bitruncated spheres, cylinders, but also

parallelepipeds of polygonal cross section, especially
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di stance apart, for exanple by spacers, such as gl ass
beads. These spacers, which may be ternmed discrete 35
spacers when their dinensions are considerably smaller
than the di nensions of the glass elenents, nay take
various fornms, especially in the form of spheres,

parakl ebrhacedobit r yneat gd, SPhEr esic seylibader Sn buocument
al_ so Zaralleleplpeds of polygonal Cross section,

e4Qe2?4PP3048 cruciform cross section, as described
in docnn@nb;a@NDb%&Mé@&OZth&hangapghebweeelemhetsmnnay be

g%lxed XHQHﬂf nB'Xcers Elxeq%bgo Egv%p%Pe gl 8 as t ound

have~a vdl ue of °&f ound nlque
depdsibi Agmrhe 2s gesdnsique vﬁ@ﬂuﬂ@pnsutangnghgl apuaﬁgrs in

UPL LSk S Kﬂgﬁﬁlgﬁl F%I%i%ﬁ687 133+ sAccordi ngh 4 this o

rocess ots of a hesive are deposited on a gl ass

pF%t% e%% ciaPty Aepmiding dranthidepbsPERasSby eteen of

PaiREEDge WAd acpOsdicageter efgualake opliess tdwprdibely
di aneter of the _space n_the spacers are

rs, an e
FOPPEG GerSiHESbi BEEOSHtERe PnFERSFS et Bkl y #ith a
|dmhmaeelr sgyutdiat ta scbngll@sssp‘ahen adher ed atreteachof the

Sgg ad$ﬁ8|¥ﬁenTQﬁesggggg sg 2%Sr%h§%%ld%é¥“ﬁhe glass
€ spacers an eripheral sea
dﬁbé‘éﬁt ed’hlﬂﬁlesles spaeéesalht g rm@élﬁfeda rfiehcehducei g ngle

MeperLal adHeIdeEnatadp B%BE'Q&Pa%%Hé%ﬂﬁ@ The second
di scharges or to cause a_short circ Preferabl%% the

tﬂé?séréfﬁﬁﬁé afs ﬁpﬁgs P%%%%%léF}yt t AB2S64a- 1 ¢
t ypeipROrd0 Qé&ye@épbsghédloss by absorption in the

mat er i of the spacers, passi bl et t EJ%
cur faci 8Pt RERFRFEn ok orBPer E halc e e oaa SR oLt
r éh| evtdere natt He vpsikbleipatel,iror thet idis qitesgssor or to

maggLialy 'QEBEkCai1E6h£H d@&%%%%@bl§r°n%$@9ta&%ﬁdmégé of
25_the glass el epent Accordi ng'to one enbodi nent,
R

t Be2PAnpeHESCheILpro 99FahiPact¥Weng firstly a
SealedTﬁanQéUéﬂtlnlﬂ@MUﬂWIdESInbﬁrnédsatﬁtabh cawi t ythe

TRPRIb I SRICtLE, SRS, LIS BUAEHTL! 3 ErERLed i
pseséace oAc tdvedi ng ttho & hateebdbdiheht isofgaofspRlyent or
9l ass£L SPENLS, | prLudas 3 d east UV, or with a phosphor
material identical to or different from that used for
the glass element(s).

According to one embodiment, the lamp may be
produced by manufacturing firstly a sealed enclosure in
which the intermediate air cavity is ‘at atmospheric
pressure, then a vacuum is created and the plasma gas
introduced at the desired pressure. According to this
embodiment, one of the glass elements includes at least
one hole drilled through its thickness and obstructed
by a sealing means.

Further details and advantageous features of the
invention will become apparent on reading the examples
of flat lamps illustrated by the following figures:

m figure 1 shows schematically a sectional view of
a flat coplanar-discharge lamp according to a first

embodiment of the invention;
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| neERedEPRD

one hole drilled through its thickness and obstructed
by a sealing neans. Further details and advant ageous
features of the 35 invention will becone apparent on
reading the exanples of flaiglanps illustrated by the
following figures: ™~ figure 1 shows schematically a

secti opalsiyigw of sravfd alcrrorl@ananidi scharde drdiPp view of

‘ accordlng to a_first odi nent__of 'the invention;
soe 1

19 A katgur 6°b1eRBRE i ERBRREFcally al8@BRti ohl @i ewsiond
aembatiigept anar tdeschaegeibl; Ianp in. a second

enbodi ner]ft %fre”be InovwesmIccf‘lréma/\t a%.ujé/ea fﬁ%}?&/ﬁonal view of

SCheITHfI ca:'1 y a SecC |ona Vi ew 0
copl By - diopdlearege dimghaageor démp taceondingl to a third

| @ﬁsgaﬂﬁghtoéftEﬁe'mxsgthBn,“ figure 4 shows
SC

mat | cal a sectional view of a flat

copl an&r @wﬁar%eshcafﬁp sehamah et @ reftipral view of

egbogi sento fLahB@ bavenkirge; g higuraibgshaywsa fourth
sche tical ﬁ gopv ew of a flat coplanar-discharge
odeBsREi R £BatPVFLh8Rbodi nent  of the

| nvent morEidurd gfurseac@@rm:/bsermﬂuemaltl}cai lyomvisectoorml flat
[ eW. a .t I

L0y Shae gt hocan) A0ge; dESSats LM, S0 Lk fen

shéwshschemantéanfy a sectional view of a flat

copl angr -gdi gohargesanp Aacardi nchto, 3a5§é/@@_f(<fhal view of
enbodj nent of the invention; »~ figure 8

S herEAT CAR A AN cdrBp S di to a sixeh
cepbatanettseliatge Lawpnaceatding to an eighth

enbodlne of t i.nvent i f| re
schemal'i callquyreahfospk%ﬁwesw ooném% 211 p‘? anglar i &¢ VlgeeW of

| anf ladcocdp hgna v-ai ache hgenbedpmemcordinheto a seventh

| BYBRLLERABLtaRE 2Re" bl QHEELLQ shows schematically a
sectional _view of a flat coplanar dlscharge | anp

accor dPngf ¥B1%e (ErtIP R R bIRRTREHIC ! 1 o 3t o, vigY OF

shoud 1k thecppl ahed-Quschhage flampt hecsakeinf tel an tg/ighth
variou ekegﬁ nts_of %he objects shown are 30 not
a

ol EEAlE

m figure 9 shows schematlcally a topview of a flat
coplanar-discharge lamp according to a ninth embodiment
of the invention; and

m figure 10 shows schematically a secticnal view
of a flat coplanar-discharge lamp according to a tenth
embodiment of the invention.

It should be pointed out that, for the sake of
clarity, the various elements of the objects shown are
-not necessarily drawn to scale.

Figure 1 shows a flat discharge lamp 100
comprising first and second glass plates 2, 3, each
having an external face 21, 31 and an internal face 22,
32. |

| The lamp 100 emits radiation in the visible only
via 1its face 21 (the radiation being indicated
symbolically by the arrow Fl), for example for use as

an illuminating tile, ceiling or wall lighting, or as
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Figure 1 shows a flat discharge |anp 100 conprising
first and second glass plates 2, 3, each having an
external face 21, 31 and an internal face 22, 32. 35
The lanp 100 enits radiatiomin the visible only via
its face 21 (the radiation belng indicated

SB(Q@Qii&@Hﬂ{g byothg &k EAWGELYystan ﬁ’é%ﬁ?@'xe ber cuse am be
an illumnating tile, ceiling or_ wall ?htln or as

JENCHERRT A BT HgtP of ROPFEuPHE cRYRERF iR (BT HPTGE s
to be Thacoppotesed ) ntd ashousetjaklsd ectyd calhat . their
aﬁg#laan faceéﬂfges3ééi? Sloéaégg%&%%r éhéhg%e jOlned

int eFFar f4tes 47 1588  each ot her® an
j oogethes bogetdrars byf neanseafing séahtng?,frf@rseXfample a

e%§?$£9f919|ﬁ?§155|g Qﬁ%k%&la &%%ﬁﬂﬁkﬂ@%ﬁ%ﬁ%fﬁlent close
i cient close I"ass plates 2,
stehthat aof elle fglass wé35¢%a?ta%t S?ﬁ% pFateseafef rit.

j oi nedagogeyhet ahy, aehadbe;slt\ég, afcr 3@&@@3 Etca_;e?dexCQﬁe an
adhesi yve, or el se b heat - seal | ass

TRER8S S%&! | ﬁarnﬁf‘ﬁﬁé%eaﬁe“ﬁrl&’@?aﬁld &S Vﬁl’atogs ege Se3by a
hayatgsdhiéer eqt aex pafisaos. (ﬂhﬁi@ClﬁﬂﬂIﬂﬁgeamﬁuhnﬂs are

Ig% fé§?8f8a%§§ ﬁfthLat 33 q%yépg%ngg%fggeﬁtgl%§E5n51on

or nore eneral tric mater
SGQeéﬁiGléatStr@l@tG}@@S@fl IaTﬂnps 15 weeghee the plate 3

tIEQ{)S'Hécerﬂédé’r oqpaguglazfée €& £f1 eaeh r%@@sg@hakslzy a
is.for exanple about 1 . or _even npre, and t

tﬁ%%kﬁegglef “éaatt?rFladi atsélltélbéemﬁmf& S | iTHESsi ?Fcalampr

oviasshés thasshucdhe oplap&Quare for exanpl e square.

20 The ap betme gI ss_plates i.s set.(g
VAPE0=BBN T o P TR 6) Gt Fate) 8 Lldore
palaced bet’weerr t kyepl arese, Heaml thhe Japchrefprof  each

gPéelsb%t Ween al Q&gazlm Jb§1§§a8§5§s 1FBY-HRAVS & The
sp erical, cylindrical or cubic shape, or they nay

h@%étﬁﬁoﬁﬁ%erB PHRYYORAPFIURER - exanpl e cruci form
cross sget ;ap. betheenspaeerns aFgy ;ﬂ%t@a@atl%d sed |{@asdrally

their _lateral, surface ex sed ta th Iasna S
a??m@pﬂéll@ Rift HE§S er i almrj)‘{3 E} gg'fé\ esct 3Dl PLaced
IbghWeeﬁhethecopﬁagéass Ppeate 3thas,gamearis hefor example

?ﬁl Qgﬁyi aﬁg 3 RﬁleT%% %H'éé%%té“ﬂ§§”héJésa spherical,

ness,
cyllndrlcal or cubic shape, or they may have another

polygonal, for example cruciform, cross section. The
spacers may be coated, at 1least on their lateral
surface exposed to the plasma gas atmosphere, with a
material that reflects visible light.

The second glass plate 3 has, near the periphery,
a hole 13 drilled through its thickness, a few
millimeters in diameter, the external orifice of which
is obstructed by a sealing pad 12, especially made of
copper, welded to the external face 31.

In the space 10 between the glass plates 2, 3
there 1is a réduced pressure of 250 mbar of a 50%
neon/50% xenon mixture 71 in order to emit exciting
radiation in the VUV. The height of gas may be between

0.5 mm and a few mm in height, for example 2 mm.
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mllimeters in dianeter, the external orifice of which
is obstructed by a sealing pad 12, especially nade of
copper, welded to the external face 31. In the space
10 between the glass plates 2, 3 35 there is a
reduced pressure of 250 nbar of a 50% neon/50% xenon

m xturendl i RcOFESer tpaeEdt &Xxciting af@di@iai&rui mitthe a

VUWV. The hei ght, of S be bet ween mm and
f B AR P rreqag%ngf%ﬁ eggﬁ{o e, 10 Z’iheTh‘él?h %?naufor
fex&mpEQ eﬁZsan@leoakﬂdnmnthraa phogphoe cﬁatcngoﬁi The
tsint \ r aml i e
E%Sp}%r A x %reﬁ cq<ceo oPg1 trth% IEBﬁ%sp? rl% oﬁder to
thnck@asgnthheiib@@l@@tlﬂnorder to 5 increase the

1T um pat bon. Rl a¢ed O3 I e 1eXtLrnad 1 face %1p®U%éilty of
plurality of first and second el ectrodes 41a,

cbupFbdapdi sHceRd PRANPIAT af For natRoFoP e sqalarﬁwser
S@Qﬁﬂﬁ e|a€10tépt9@§1” | atﬂ&eyigalt’)fﬂl%tl narﬁcﬂ'llelsfa?bﬁdOfelectrodes
t ua arall e an rall.el to t
hﬂae%a & oo Wi GPER U coRaGRLig, PRF B P hpiSPLid
tbandpapemhllematbnghd(Hdg&»@ﬁmﬁmenpﬁeteé 2, 3 and with
fLuogj Hﬁuggﬁﬁg ggbl %r%%r#%Q ntOPaqY qgﬁs for
are c osen pec a een- S|Iver an
oexa@hé§|mé¢§ @6nﬂb@0rlﬁecé99%¢ bhﬂd@Xl@ﬁese bands

preferabl ¥ RaimgAhi e bapest Hred h@sen, especially
satlsfactoréFoverall tran n1 ion. First_and s conj ded

ePEEEFBIREIAF & deSddivESd 1y °bn eAESF4E Y1
at@ppévekﬁ@daITﬁﬁééeobdeds yt ef edadliynabé Mg thinner or

rla u g [ rst ent
e?ég %P%g |nsuF ? §f£ gx%ﬁ%iéiiwﬁgg%%éﬁg%g U and
a backFgrasSapldatsecma @de@myroofpﬁerar%cﬂ@rmsited directly

téﬁn%@@ epi &l egt rical akESUJcﬁzté%red ang, espaG a&arer, by a
ol ycar bonat e or PMVA articul'ar, a dlffu5|ng ba

LA n&ylt@éfléwésren 83+ on&hyiSt h SRR
diténsparerd @ayécbelassomr&hﬂ&to%ur t her rrekempuhe piviRr, StEVA
and cond, el ectr ode 41a qul d al so

s%nd%ﬁc chet%@g%t§? %?o%%lrﬁ%r?a¥ep%ff§ ?ﬁfond
t heabapkrghass @lacer16a; thenswbmbwmatlonubelmﬁpecially

first

Lg%gggakgohg€egb S$ etI@ p3Pe 1BYSar ! heS&yifdAsh N dack

ectrica nsul at ors
glass plate may be chosen, or one with which a diffuser

may be associated.

Furthermore, the first and second electrodes 41la,
5la, could also be sandwiched between the lamination
interlayer 14a and the back glass plate 15a, the
combination being joined to the . glass sheet 2.

Thus, these first and second electrical insulators
l4a, 15a may be formed in wvarious combinations, for
example combining a glass sheet and/or plastics or
other resins that are capable of being joinéd by
adhesive bonding to glass products.

Thus, it 1is possible to add a PET carrying
electrodes, for example those deposited by magnetron
sputtering, and another lamination interlayer between

the insert 14a and the back glass plate 15a.
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l4a, 15a may be formed in various conbinations, for
exanpl e conbining a gl ass sheet and/or plastics or
ot her resins that are capable of being joined by
adhesi ve bonding to glass prpducts. 35 Thus, it is
possible to add a PET carrying electrodes, for

exanpl et hese sdeposh t %@c@ﬁd”@l"@éﬂﬁlﬂesSpUﬁ_ber i1 ABY be
anot her | am nation interl ayer b2§meenoFFhe I nsert 1

argPheeBalkthl 488 @lase THeCF'PSt YANG 7 s &

eéebthdQSaékaplib@Iﬂ%hdﬁem&pnbenédpMBthedhengba$$rr1er
|n other ;yays, Wi_t b l.at

T%f§ %%§ be é%p05|ted gﬁagggafﬁngr Qf%c9£§§§lp qﬁﬁuator’

t fanspexanplel ext rpbastiqsul@iios, G fneexaysnerd being

g{;@ﬁﬁé& {di s gar '1%%33'5[@9& bed NG, dri Bedy L9 theat he

asspateln Su a way that the coatin I'S pPresse,
agarhsRdj £5 péeészﬁ avﬁulesa e&er ifege 2|1nSlIi?"ﬁ-tsorelr?éiFrlcal

f ohsexarplemhe QOEEEﬂQMEﬁé(bélénPE@négdsth@ ttheém bonded
external frane 10 According to other

VB?lBH?sexFﬁen?frgfaﬁﬁd?ge%b%% 23deet¥odes 4la, 5la
coul d atsordengntor patatredvamtamttdhe tigéassrptated?,second

for sgggggs 49t helgor;;sh% bands peC ARG Anco che

condu arra en beéi ng oss
f1;5&@135anlell@e@onél,eIe@tfrl%:?éﬁHTIEPh%uIJaFtor"'she155<21€5T1bé’f bands

OHbﬁgﬁgtﬂaeyo&Hy 2l seoheudtndde Lapipation i %ernl as&%mg
in_thé form of bands consisting of an array

mpeeelbwﬂt oz pREcHipPtoP s MACHE & Wi ghitcar: Sulators

aboube28mbrtéa.a final variant, the first and second

20 el ectrodes 41 51a are 0Ssi he j.ntern
face gg ﬁgafh %D hos EB ﬁggggagiOB gnt% 1 142
|mnertrlr@d|mnen béyéranﬁeajecemsaﬁtnmqeé @ taaR3paréntwires

dkfkﬁcgrbgtcgfpltg§ g9l assafai b Qé19h§”¥5hoEyQ@ouEh§o um.
first and the second el ectrodes 41 a, 5l1a are 25
suppl i 88 wid h ¥éPRage XA Y1 exFBPe SHifil | a2Bf, ateeend

valkattod¥badaavelsded atd ededbs et pd echsehy, leaxelrrfalr sface
CLECtLo0e 8" S ONMGFhEBL S TeRRECNeLY) dkqrpeciate
t heyesakedef «f apnt yppadvat 9 depnspaedHOndu@éectrlc, of
ggﬁ%pgﬁ%%sogri§ooghgighg§ﬁ §pgg§ 2 and connected to

The first and the second electrodes 4la, 5la are
supplied with voltage via a flexible shim 1la or, as a
variant, via a welded wire. More precisely, each first
electrode (or second electrode respectively) is
connected to one and the same busbar (not shown for the
sake of clarity) that is deposited on the periphery of
the glass sheet 2 and connected to said shim.

The high-frequency voltage signal is for example a
sinusoidal signal with an amplitude V1 of about 1500 V
and a frequency between 10 and 100 kHz, for example
40 kHz. A coplanar discharge is produced between each
pair of electrodes 4la, 5la.

Only the first electrodes 4la are supplied by the
sinusoidal signal, the second electrodes 5la then being

grounded. Alternatively, the first and second
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The hi gh-frequency voltage signal is for exanple a

si nusoi dal signal with an anplitude V1 of about 1500 V
and a frequency between 10 and 100 kHz, for exanple

40 kHz. A copl anar discharge,is_ produced bet ween each
35 pair of electrodes 4l1la, 5la. Only the first

95§855993§s4@§aar%f%”%¥éeguﬁﬂli@@ b§'%%%%§$¥dé¥!ﬂ¥ﬁnals
t he second el ectrodes 51a then bein ounded.

;
ALPePRABRVEPHOSLRECR| 1 §PT aR¥2EREBNA Zég OeYect rodes

4l1a, 56%a akﬂnsmpplae&dmﬁﬁmuuemmtem sagnabs pirovpHase for

op Qsitio for 7 V. . O couy se co 0
PRE & Hay e 05 kG 1 81 VaryPRG Ene. Mgt LHAG - hhg"-

t her ef Boe, obt&ﬁmlIaJnsnéﬁuenentSyToh@®©9$neeus dlscharge,

Sggghc'@f$h 'ﬁ?ﬁpg%ﬂﬂ%g%ﬁ&ﬁph%ﬁggiyevgﬂ ih t{%é glass

si nusoi d supply si gnal 3

pPbetded &Ptﬁr@Vééﬁéu@ﬁﬁﬂeQNQSQQﬁft%%ﬁMQQQR}ngr covering

Sgbeéaaht@hhyyl&eseeht&eeeé&eee@blf&eeeZLlamﬁacndnmnhg a
third el ectraode g%a Thrs coating is apaque, for

1Bhé§§npﬁ erhgedst Pver T@eSositad sdrieelfPaque, for
pekaiphg. méﬂelnfthelcasedeﬁosheeﬁrbytsandesepondtlng

el ectrqdes, tgh'%as@' ¢ ehectrade nmy, he, éﬁ?ﬂgiggﬁfghes,

one or nore Ctrics and/or I ncorpora
dibliectthiigd feteceradpl aaiyndes pcpaeeedr mtidhg one or more

|éﬂbméEt99csa@%&¥d¥)1506?565@%4&3iﬁhéhﬁ Qe dc, for
conducting array. It is the unnecessary for the

{ PRSTDhA SEEBRATAEEPeaRtPod J98d g B Brghiacentt may
Thes ihi richel eetrioder42a cevddhed 30y berdacor per ai ed then
into the Ias | ate 2 for exampl e :in.t for
i ar e dndt | Hor Wit FRL TRPYY ol Peae iy Loed
ateobbetdepesatedton the |nternal face 32, beneath

the phegphor kayen 61.a0diaRgel Ntapnedi g layer, made e
of an opaque or transparent dielectric, of the glass

f EPEOBPOBRERGL ANtypéhery Lsiss Plfited 2ol €t GaemAe i the

greunded atméenlbroeondabtsnghwreeelectrode 42a may
reflec the |S|b%§_ adi ati on on

prefer RIS q“ﬁﬁ¥o?ifh|g ?ﬁpgsﬁ%epdon the
eﬁetbrnde ﬁapewaﬂ)shﬁmeamm ehecphodehoB80legerawl and an

OPHRELREHEQPLC £l EIENL, (10t oEhoy) 2530 880 t ransparent
dielectric, of the glass frit or bismuth type.

This third electrode 42a is grounded at ignition.

This third electrode 42a may reflect the visible
radiation ontoc the face 22, preferably choosing
aluminum for this.

This third electrode may also serve as electrode
for an optoelectronic element (not shown) associated
with the flat lamp, for example a switchable mirror.

Denoting the width of the first and second
electrodes 4la, 5la by Il and the width of the
interelectrode space, that is to say the space between
first and second adjacent electrodes 4la, 5la, by dl,.
then Il is chosen to be equal to or greater than dl,
for example Il 1is equal to a few centimeters,

especially 5 cm, and dl is equal to about 0.5 cm.
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with the flat lanp, for exanple a switchable mrror
Denoting the width of the first and second el ectrodes
4la, 5l1a by 11 and the width of the interelectrode
space, that is to say the space between 35 first and
second adj acent el ectrodes 4la, 51a, by dl, then I1

s chogen 40.he@GHal k@il Eeaterobhanadl twd Olemitting
exanple 11 is equal ‘to a few centineters, espeC| ally

5ERFSand28f | SEHRA 185 abBut JFW cnfoBg dggogative’ or
V@fd:}&mﬁectlhtéll anpuk@fabasnt weten it itngnshacest anterial
serv for decorative or, arg
ijr?ureh%r?gt |%nOse fo,& trelgnstp%lor en? erd lhal E?&H%ﬁ!éi%s 41a,
chbzendfar cehedsiaodgs of2a mowmtxrwe@rnw withla, ratio
439 GAREISt £BY ﬁit@hCQﬁdugké@grgﬁﬁgy wg§§ %h%%t'90°0f.for
dth to pitch 'of prefera 'ess 1han
s%\ﬂlﬁé%@%@lyyo%%?léﬂlt?éﬁ%f)%@éﬁ%‘ffy Thi s Iarrp 100 may

al so benag |l|a1|n{#“ m@bl Mk aadsooweé aldn tianspaneding (and
mnndo%ﬁ It %SSOCI%@ th a q§I|dlg%) ted
wP Hdd ft r TS ol 18908 %?e i nB8W (Senrgorociate
sd:ﬂ*ehvmmdb\maldem@ )w1Adbwan_St}:)mm1dsm platsphoorGlaandel"aLcle
tran rent i al r l.ect e 218,
orf?ﬁggel éE41a 1ahqg§a% éon%?gffng'%f Sﬁg?%nt
cl@h’q@lﬁl@wng érlr ayai | | at hérr apes paresdn, IEL?StWStEhla for the

W fihe £9aPEt eDat abi g, of 2pr eferakl 1 110%,0d 9%, sara, 42a
even 1% or less, for optipmumoverall trans ar enc

Tﬁ?%s%ﬁF%ngPécﬁToﬂ%nﬁ?ﬁthﬁ9 PhreNeriore F ??.Pﬁ ghosen,
swi ah - aomlrdctlh—ctb—lpqwnmmt@/ffpﬁefeaablynml%eor less,
enbodi nent, g shown.in fi gur e g t&rplngtOrV%%t s%) req,{c

the FI'S copl aharSdis char ge“Yanp adoptsat he ES Y-
sThiust wrel ag il ddtnade 1 d&ecepe vf ofurhbeennenentéulflll a

det i L edoRelow. o Ihgofadhatiop:i Ly pohLigedndirectly by a
gas 72, 1n order for exanple to obtain col ored

honogefieoti8e 2BPSEiBEREd Slhioéjﬁt ing fd Gs phord et tigicture
oppoted. ths g&§t72:opdhgl@&—m&)écﬁ1@rrg@(dlm{pe ampﬁmm same
v vi ol emts_via.t

%gg?i Slaft hJen %\ﬂ?léf?on be?%%e%%ov%ogyrftb}bef i c\;%ments

byethitladroasowl, F2) and may for exanple serve as a

Tum noggwably19% 5 oR0 sRATHIHYY directly by a gas 72, in

order for example to obtain c¢olored homogeneous
screened light, the phosphors being omitted. As gas 72,
argon may for example be chosen, giving a violet light.

This lamp emits via the two faces 21, 31 (the
radiation being shown symbolically by the arrows F1,
F2) and may for example serve as a luminous wall or
.partition.

The lamp 200 comprises a plurality of third
electrodes 42b, each being a band centered with respect
to an interelectrode space and occupying, in
projection, this entire space.

© All the electrodes are mutually parallel and
parallel to the edges of the plates 2, 3. They have the
same width Il or I2, typically 4 cm, and this width is
equal to the width dl and to the width d3 between third
electrodes 42b. '
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The lanp 200 conprises a plurality of third

el ectrodes 42b, each being a band centered with
respect to an interel ectrode space and occupying, in
projection, this entire spaces 35 All the el ectrodes
are nmutually parallel and parallel to the edges of

Ehe.p'?%ﬁéa@er?-tﬂgeYﬁEQVeagHese&@ﬂ@ Wﬂ%&ﬁrbbﬁ@r4ﬂ§L 51b
ically m and this width is egua o the w dt
d?\’/ aﬁget6’%%‘%‘&%“‘33%&5%@&1?%90 Sl & r88e§W22bo.hCher
-h2bd Moreeovearan stidaerefnitr st:oapldtcse‘mgndleyecsr odlgso glilbed on
S%Eecgpkégfl neiggﬂgaégg thbggr E?CF%qgﬁ%n%%b q@hﬂhel4lb
ot her and are transparént conducting [ayers
depepecetivehy, eFBéBr icealtiyr rskfmaIthgPetnd i apispdndst sche

14bspdddbye 1asRectpysty, 2hi s cairiseicnel Mgty behBg the
joined to the respective glass plate 2, 3 in such a
wWayeEhBaPde hea T8l FLESFEEs 3G hitestel 4§3PRSE1VEs face 21,

respectdweckaa@l12l, by3ladierivexampkandy athesialeectrical

XARBI8CBE AP orl HHEanaY 13 pol YRUTbonkLe. i & Clse 3

vaolandérbohatel ect rodes are conducting arrays, for

exanpl g, made arBRET MLh a1ukbdtByld ta rPi tGthdlcting
ratio of preferably 10% or |ess, or even 1%or  |ess,
fOFroEfy Sari sFadpdey ks A1 ¢rrPSpar BHEY. 215ifke T4 to

p §£&50§§_Qgtabeoel9@%&@@@@1%1QD%SLQ,L%@s,laﬂzgdeﬁeﬂ%nor

the assgci ated gl ass ?I ates 2, 3 d, their_ _nature,
§55ar yORSTREECP T bRALPACORE RESEADT FRETSRPECRrBtes

4la, 5lacofpédiecionmst cbadierertlectmedpssi tilbns dibt hed2b

e s, 41 5 f e thi.r ecir :
PP O0Er 50 ] ueodsBiipltd Bladi® kel 3 °g iRy i x
dnéterent ,mdyr @a@nplas widgscx ibsichglia | henagpda of the

agseetabedsWiih, 088 0brt PROERSSt PhBLESmeAS. descri bed
in the case of the electrodes 4la la of the %ti;rSt

embodi FBRt PSS Fiithe? hortd® t it FFFeEeand WacontP and of
etret roesd 4141, ecttdddar el 2xupplilad iy anoAC:isé gnadsdariated

the formof a trai .of _puls e I i ti v
8 raRomarBuriad ah P R s e L hr e RS e iy
aningpki t Laeinet bén 80s 3ocifieed | msitthel eokr odés Wle mayass

ab§9t@§,SHQpBE§QrWBEB in the case of the electrodes 41la,
5la of the first embodiment.

Furthermore, the first and second electrodes 41lb,
51b are supplied by an AC signal in the form of a train
of pulses, for example positive rectangular pulses with
a duty cycle of about 15% and an amplitude V2 of 800 V.

The first electrodes 41b may also be suppliéd with
voltage and the second electrodes 51b may be grounded.

Finally, the third electrode 42b is supplied with
a DC voltage, V02 chosen to be 100 V or 0 V.

In the embodiment shown in figure 3, the structure
300 of the flat coplanar-discharge lamp is the same as
the structure shown in figure 1, except for the
elements detailed below.

The lamp 300 emits UVA radiation énly via its face
31 (the radiation being shown symbolically by the arrow

Fl), for example for use in a tanning lamp.



10

15

20

25

30

35

30 voltage and the second el ectrodes 51b may be
grounded. Finally, the third electrode 42b is
supplied with a DC vol tage, V02 chosen to be 100 V or
O V. In the enbodi rent shownin_figure 3, the
structure 300 of the flat coplanar-discharge lanp is

the safg age 3Bathe:19t HuelMes %H@WﬁlbﬁeE|Qur% khere is a
except for the elenents detail ed bel ow }1 : ) 300

ehPHECeIAPEEgiSHE R0 Tont IO VIRAT t 8T c&SeD/( mixture
radi ahi endbei vg sh@mnesymbohgcahﬁyabyohhEnathemuvel)

for eX?HELE{&%%hUieég%éitEEnI%% there @a& €t the

space at es” 2 uced
piessuneloffaze0 Zribaarlcofe,a Xeneneindibim rb‘nhx%t lﬁxetefr@h rface

O_rLHer t?u)?{%kglgxg'lg'sgg r}:%graté‘)@oa@lhee 6Lévc‘t>fﬂ31e phosphor

i ntern es 2 , |navar|ant th
i RRERKARLS a@@lmzlagonéadb@té%n Wit hthee ‘é%er rfalfe#earcaebly

Lrgsgﬁﬁbl:t?@d)ftrﬁ{ asghchetaésaycp@qtceg 65 o @ftphgglphﬂm or
| a em I N adl atlLon I n e

DabEn g ate a1 IRh et omok o th e ) O BsS Rl (peak
(Ba 38!6 M) . 3Sh20phoRiphppedk yatr F22 may) beort HrdB4G7  orEuthe
(peak 10 ai, 386.0m, Ihe.phospbor Layer,63.ugy be

Ker <o I NCT ease ®
|IIum Aatd ot - Amsodal-1igre- glebea @@é’s a%ucﬂia@élux sold

Pb@ﬂlée%tr)e&gl% bys Saindls<@obai N ch§tChRsen:ak |p§@1$:'é 3,
for the plate_ 3, _and preferablg for _both pl at 2,

wRPEh Pé]eaf%aé’il\}’esf% ROV 17 B3 nf ssPon WAL Ay 5%1"65
ne ofvAgreahemitthkaen8@d¥® afrayurdsosin dff syexpansitden 80%

effi |ent i s . about, 90x10 8 K-'. The. f.i r.st .,and.
g%nd 8I ectro&_es Z[fc O VTR vﬁrjﬁntgndls about
eP@&fPic& i nsul at or 14c The positions 20 of the

eleCtrgﬁgs %95t519nae|Qékgﬁdtoe158t9$§§§ phate 251@Y are
be varie as described in the case of the

oFevErsdes 1Aa ans pd es¥t e It |1r1"§=“tUJearPéHd|1rfJéht e i HHons
ebecttmdea&edcl’@rd‘dfersrn a1 P) uraki ty1etibands the glass plate
%nplene tar C%he first nd sq$o d.el trodes 41%, ch
591 Ffie Fﬁgﬁa nfedi A§ t afli oni® i C8%Ct e ©
fadecheadesg4ﬂhe bher dfekket fades, embogimanded for
guar antI‘%%' Q:gll(.:“r e%t feccE%lod%%f AN ﬁr.lm tahepﬁlreé:lt rﬂfjeoc‘f 4Lnds

to 51c are ban
complementary to the first and second electrodes 4lc,

5lc. The face emitting the UV radiation, i.e. the face
bearing the third electrodes, is grounded for
guaranteeing electrical safety.

All the electrodes 4lc to 5lc are bands of silver,
for example deposited by screen printing, or bands of
copper adhesively bonded to the face 21, 31. These
materials are relatively opaque to UV and consequently
the ratio of I2 to d3 is adapted so as to increase the
overall UV transmission.

For example, this ratio of I2 to d3 is about 20%
or less, for example the width I2 is equal to 4 mm and
d3 is equal to 2 cm, each third electrode 42c being
centered on an interelectrode space.

Complementarily, the width Il is equal to 2 cm and
the width dl is equal to 4 mm.
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-for exanpl e deposited by screen printing, or bands of

30 copper adhesively bonded to the face 21, 31. These
materials are relatively opaque to UV and consequently
the ratio of 12 to d3 is adapied so as to increase the
overall UV transm ssion. For exanple, this ratio of 12

to d3 is abeut 220% 1¥%§Hlﬁb§s téorcﬁbaﬁﬁleahheeﬂéﬂﬂrode
0 4 mm

12 I | 1 :
tﬂ?#%rggggf?oﬁﬁaﬁi%a %nRgcoggHFEgég &ﬁggﬁ: °8t Y snoy:F
inypeelehicbdessbase ogenpteakvarar 86y, nhhe width 11 is
equal gghggkgggfeggeam%g&anE '%h%QQQJékgd%éEncégad be

It is a 0SsSIi to choose as el ectro nmat erj al
t Fanspar émrnmfdmm%cma%ra@iawe She2pifcht ypgl/or the

wWhi gbni s £l &3S epague @@Q{y’@e§6@oﬂﬁbv@}féﬂ_ﬂemr@5ar@§nﬁs51on.
variant, the electrode%&could be in tgﬁfform

cBRducei P af? aps et Vtﬁf%ﬂﬁﬂ%ﬂgt?% dtH g chosen
mbbﬁhtaéeea@@mtﬁdehoriDMﬁ%ﬁJért&yirmmﬁnbssnnntheamwﬁm)of

?ggl $£erabl ccormwf%es n&q% thQP Pﬁgn a§§5c1ated

arrays
ggldssoplabadactBng W res placed in the associated 10

gl ass @EatQj;’ s dt bSs &l 150 POgSi bl baecherse @Bectrode
el ectro materi al a UV-t ranspar, ent material so as

fBrtexanpl @ PY-tERaSPETERGadatsdidd WY kS KHorgxample to

deababee bebweenpaelect ades en tiﬁbﬁﬂ(kﬁiéﬂﬁﬂﬁbtfhbtween
e ttlngdface. e_el ectrodes

Lt %g The arrange ?& ﬁg
4%¢S°E129574°8f FPEn& PR FACaldc 8d§§l c"Pelattve to
t he asSbei aredngghassspldt ehe2 el2ammpdes dilfid,erfwt ,and of

2gfmeex‘t§@1[§ eh.l trrg?j\ésbe4ﬁl:acleéjl<‘9@1 the exteppal jfag€iated

and inter face 2 respectively, or vice versa.
201FREs pliatdas Possi UF%Yt ger éiﬁé@fﬁret% stippl ic&empdg they

t herebear g1tbheqampl ithdes:t NG nMOFackhe t hidd elestiodesace
ngg then al so ge conbined into_a coating covering the
face

rggpPechivelye 2baléG o h5f; especial ly. made of
alun1nmhusn dridefst possfibeet ttcherder2s kthea sfuppdties and

V%E' 2y %O'al 1‘&"%‘1{)&%5%%?“0%850" e G19SeNe A0 rodes

eas [ at borosilicate
gtnaS’s t(twnt ha?a$p ehpamn@@efﬂfe@ edt CQfﬂtlng coverlng the

face 31, that are coated or not, especially made of
aluminum in order to reflect the UV.

In a first'variant; a gadolinium-based phosphor is
chosen and, at least in the case of the plate 3, a
borosilicate glass (with an expansion coefficient of
about 32x107% K!) or a soda-lime-silica glass containing
less than 0.05 Fe,03;, and also a rare gas such as xenon
by itself or as a mixture with argon and/or neon.

In a second wvariant, in order to obtain a UVC
lamp, the phosphors are omitted and either fused silica
or quartz is chosen, at least for the plate 3. The gas
may be a mixture of rare gases and halogens - or of
diatomic halogen or even mercury - for UVC radiation
preferably between 250 and 260 nm, for a germicide
effect used in particular for disinfecting/sterilizing
air, water or surfaces. For example, mention may be

made of Cl, or of XelI or KrF mixture.
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about 32x10-8 K-1) or a soda-linme-silica glass
containing less than 0.05 Fe203, and also a rare gas
such as xenon 30 by itself or as a m xture with argon
and/or neon. In a second vardg@nt, in order to obtain a
WC | anp, the phosphors are omtted and either fused
silicarnof eNardzvisighosenn akdkeasb boratihe aplvatve 13mp,

b t, f d
N e S e L et o s YRR
ragi @tooean Pt efexabl fobetheeml 250 and 260 nm for a
ger m Cirge § ?f{hu%%%la%tpaqﬁc%lr%r Ifo obtain a lamp

d|S|nfect|ng eril , water or Surfaces. For
exbhwhenapengi on Ry m;shh%ﬁa(ﬁhQEEhQﬁSoﬁmXEFlBG kpF the
n@rféi‘ﬁfe 28e | Brdskhi rdryardany , cbﬁf@@q@étﬁgn‘)bt@h@ & amp
[ anp, the phosphors are on1tted d hi urit
fhlsje‘éfnlsnﬂ%%t Vdachddén &t2F%ast “tor g e pllﬁtfé"pesfeq%aéced
fpymrhlfv[@tti@mtlsl abaadﬁédt owdhgaite aheamifferent overall
{ un1nat|n n the v bIe Eos hors emtting in the

5PpFRIAT %h%%% St %l%w%o f7guration, the |anp
|IIun1hmtEBeveabbdmméateshQWP 30, fOigufrer ént itdteedstructure

'hb&”‘%awﬂﬁ‘ffanE%hﬁﬁﬂaQWh gchngQeﬂgﬂﬁeéégln hafhthe

overall transm ssioh between f aces
ePbodrFeRe SHov duFef ilgueEcept t RersthgctededentGo drtailed

tihe1 b at reepl @nar sdikschar ge1hampypgaine hasaddes have not
structure of figure 1 except for the elenments detail ed

FOW. SE3Y"t he sake of clarity, the spacers have not
been shiens. léﬁprmstbammuﬂutknq%mtelé|ghe viva tlaeetswmil,

f t li,.zed h |
13pes t%él 11':%13*5 Bgé!nl grht%xgoedulge de%/”Bg 78 %’.%:(ng Fl, F2)
d@n@r amaye dre abehit ec&EUr af i [Yamm naf@@n dpspggéve or

thecfitstrapd secondi ghectnodes 41d, 20 51d, on the
one hand and the third el ectrode 42d 0 feCOth r are

deposi YeBearfect | Y2on 4 ne@fhaferae 85odpy 41d
c@aaedowl theaoheanapar and dihel ectirmdc eril‘Bicﬁfmoaie, 4xUcm the

f
258@??0%§§ %PO%%%gdmgggggail anddéﬁ ?gaﬁg§?al fac%/22

632 manthesea wedt s thl aandrangparenyr @aﬁéleqthraﬁ thterial,

wWidth di. afgi.g¥apple 5 tines E

The widths I1 and I2 of the electrodes 41d, 51d,

42d are identical, typically 6 cm. These widths Il and

12 are'greater than the width dl, for example 5 times
greater. The sum Il+dl is equal to the sum I2+d3.

The third electrodes 42d are preferably arranged
so that each interelectrode space 1is full. Here, the
edge of a third electrode forms, 1in projection, a
continuity with the edge of a first or of a second
electrode. Alternatively, each third electrode is
centered with respect to the associated interelectrode
space.

The positions of the electrodes 41d, 51d, 42d
relative to the associated glass plates 2, 3, and their
nature, may be various, as described in the case of the
electrodes 4la, 5la of the first embodiment.
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greater. The sum Il +dl is equal to the sum 12+d3. The
third el ectrodes 42d are preferably arranged so that
each interel ectrode space is full. Here, the 30 edge
of a third electrode forns, 44 projection, a
continuity with the edge of a first or of a second

el ect roge. a&«lrta%rgréateln\tel ¥yt eaeh thirdrebestrodg is1d, 42d
centered MAth res e aszPC|ated |nter%lectrode

to t
spate O t3g Pehet tF RSTHP Fﬁe4 fectibdBs F1d 584 for
4€ﬂampEéathéeﬂhiﬂdﬂflﬁﬁﬂﬁndﬁ£dagéa$Scpk§beatéd 3ntandhe

Ry be var S CE d,{n the
s%s% ?%E eIect‘—F”c:)%le%n4421}%I ﬁegrggih ?%r%%'
enbodlﬁen&llzg tmheféwwqﬁmﬁ%ﬂﬂﬁrqﬁethédeﬁécﬁm@®é§a@uﬂith

5§§’végga @ngo@fcﬁggeﬁhtsdbsl@@@r@ds§ g2¢l. may be
ferent; for_ exanple the third el ectrodes are ,
i ncor pBRat edPhibudfe Vil 25 pibg e FWisA@bn tHal is

_Gli(é&ﬁaaa fﬁi@e 8do 5vFI n@sl Yth%/foﬁ tﬂudl@ﬁ@ctbmzﬁ%o%d the
is su | t age chosen to be or
Ot%gmgﬁ@i %AFEBe @%Hﬁ?r ﬁée%?ﬁEngdal signal is

reduceﬁntOhéoamvpdamehheﬁeowa liessfilps® at, tihee structure

t ' t i_e|. 1 -
ﬁ%éﬂ %%I Sﬁ%h%%tu Iyo%ri%[naq gll%%h tr U%%A e&&gb% hfas the
tﬁbrﬂpévr@opﬁaﬁagudﬁs8haﬁg@epénﬁcagéh@lﬁ%ﬁWQﬂis detailed
stewgi,ure of figure 2, except for the elenents

detalled bel ow. The %Iass pl ates are_rectangul ar and
the gashfs I1P5 % oPl3k&fpIPEa XenbAPARbAT mkCurele THES 1S
f Eost eraflpsecandenba¢heodenidteresle are in the form

of | on tu naI b er,nal e :
of onghtih ol Pange At Slelisogilend,  {ggare in
IthesﬁdﬁnrmfalsnggtedﬁeeﬂaMQHQﬂ mkﬁmﬁ®ovénhm§ ggternal

S@Qééa@ﬁlmfﬁ%tgﬁlgatbﬁ%c&%%%e3&2éqW§K@Wﬂnb§ ﬂﬂgadotted
el ectrodes_41e, 5l1e have _a width

wit8RRShei f@BFual 2t o LRE LG dtﬁe%?a?%%laFntEF@Fect?Q%ﬁFlng
S§@5$téht11h@yetﬁétéﬁdese4iate 52e are nade of a
transp h 25 _conduct or, such s SPP

al so h CLBPAar: tr%ﬁec Iom#énééglvﬁyen%y width
fmmcbﬁo@ cdrhe thamp width belng equal to the w1dth of the

interelectrode space dl.

The electrodes 41 to 52e are made of a transparent
conductor such as Sn0,:F, which may also have a solar-
control and/or low-emissivity function, the lamp
performing an illuminating glazing element. The
internal faces 21, 31 are covered with a phosphor.

The lamp 500 may also serve as a refrigerator
shelf or luminous rack.

Several lamps similar to this lamp 500 may be
combined, for example to form a ceiling, the third
electrode then being preferably made of a reflecting
material, such as aluminum.

In the embodiment shown in figure 6, the structure
600 of the flat coplanar-discharge lamp again has the
structure of figure 1 except for the elements detailed

below.
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performng an illumnating glazing el ement. The
internal faces 21, 31 are covered with a phosphor. The
| anp 500 may al so serve as a refrigerator 30 shelf or
| um nous rack. Several |anpssgimilar to this [anmp 500
may be conbined, for exanple to forma ceiling, the

third reliectirogde éd@%r@?ﬁ@gwﬁigéeﬁ_ﬁghﬁ Rade e acwo faces
reflectlng material, such as alum num 3

efodi Aent (ERSwnl 1 F i @S, STRETst FYEPT écaég(?f oPy the

tb@rfdw%t cmpl aman - desahamnge | Bep agaidn has dkeorative or
stru of f| rel Gept far the elenents deta

e 50 TS LA 600 vt ST TNt The TS
faueésrlz_ﬂaraabr(t h@HellgihiS bei @W&yn‘o@tl caftlwulbynatlng
the nRhJfows Fl, F2) and may be used as decorative or

architectural |IIum nation, or else as_|um nous ,
panel s Tha sr eflalger &08r SRBP¥&§eSshawcRsBgasity of third

i :elllé@lt&t%)tde%? 40 ) nggz\@ wmbadlaeyaizgeoggf@rr&rqmma mutually
plural.l I r | ectrodes i.ch rein
t I @%lﬁ\)iog’aiﬂif ]pea]r arf thBaﬁggepé’lf\Aﬁ tHe® and

egge caid tohletmleate&tféranad fh@epl3dced on the exter nal
face 3 ed _on.the I 31, ar
fourth}JXl 1‘9 gg g) c%%sé}{é r%;&%al %1 aere FOPrth

b&mtrquch5%feCQD§@S|§amll@ﬁ m@tpﬁélvmnatrallel bands,

elv@ﬁtcrhod%earadls&oge&s@l@@ g sen thni hir ¢1elestydesang
42f. 15 More premse:% he first to fourth el ectrodes

4 FOUR1G 5 PR igwd Sen WikE foimdorel&atapsest 4eonduct i ng
W res Mdieoridtsed i, nttha famtatse Oﬂomﬂtleréagetrdéés 41f

141f joining to back gl ass I at 15 T
piitochggf Féef or g%(%%pl%grgquoa %r% %rhdt}c g Eres
wiidtdo rbb ralfegt 20 ana T]rmn#mfstimronsmoérlémelel etfrodest for

4L, :l'lff' t%Zf’ b5c1%fk Jelat ive do 1tshe assgei ated gl ass
pl at es 2, be “various, as described in the cas

of the Télleed%lrt&ibspl 41%, 1812 °FFTPHE et &ﬂao%h%nimg the
The qaosittd enswef Achen25 el ectrodes 41f, 51f and of the

gg'sggl ddf&urd;tgl. el ectrqdes 42f.. 3 esrﬂ?t'gfft%ﬁlﬁe 52f

relative to the associated glass plates 2, 3 may be
various, as described in the case of the electrodes
41a} 5la of the first embodiment. The positions of ﬁhe
electrodes 41f, 51f and of the third and fourth
electrodes 42f, 52f relative to the associated glass
plates 2, 3 may be different.

The widths I1l, I2 of the electrodes 41f to 52f are
chosen to be identical, typically equal to 4 cm. These
widths are furthermore chosen to be equal to the widths
dl and d2.

The third and fourth electrodes 42f, 52f are
preferably placed so that each interelectrode space
between first and second electrodes is filled. These
electrodes 42f, 52f are also centered with respect to
the first and second electrodes 41f, 51f.

The first and second electrodes 4la, 5la on the
one hand and the third and fourth electrodes 42f, 52f

on- the other hand are supplied with a sinusoidal
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plates 2, 3 may be different. The widths 11, 12 of the
el ectrodes 41f to 52f are chosen to be identical,
typically equal to 4 cm These 30 widths are
furthernore chosen to be equal to the widths dl and
d2. The third and fourth el ectrodes 42f, 52f are

psefanabl yo pl aced, sp kﬁatl@@ﬁhltﬁleQﬁJe@&h@@@rsmmmﬂltude
betvveeg first and §§§ nd eI % 2@ s filled. These
t

38%e| 46t r 84e8PR3F, 1897 Yr én Fed with respect
to t hehtlsr Sm@nd 09edandch eicanilreootagaléb]rfarﬂjfscm’a“uege lamp.

st and s cond Iectro ﬁ%g, 5 a o pone
lfq’heltshl r(?cé_"rﬁ%f ourt h%ﬁs ec rodes 42 IB]%% d arge
obhéwehandemke sappl ied wilek taoseausl Hal 5-1f31On the one

Shanal anBr gber a@b¥ e& kdentbipal or similar anplitude
V6, V6' of abbut 1500 V and at 20 kHz. This |anp .600

i s a dfbl @I anar ATECHAr gBYFRAB. Mathi RS | THIILGSe in
ibrﬂéQdUG§§ avee ?|an@Medi%@baﬁQ©de5 betaeerheaelfopai r the
| ectrodes 41 51f on the o hand nd 42f 52f b
HELGEREPT OF CE oLt Se, T EoH e(ﬂt systém'ma flage Sven be
ppcmwdeldzpl ifor mhéercwbod\zar:ylatlgesarrpl i tude and

t her ef th d I
e &Jl%élll g% Orﬁad@rhg%t oyl %B%% e 4 SYRR! Y1 amp

may even be for i scharges. Each

di69&harajesa s hﬁle Wdéﬁé’é’us WQWW%{J lBOO gy of

h@%mﬁ&%%|%e%thQhEthaec%fEmc&%hﬁ§ of Il uninance and
[ um nous efficien The pressure of the gas is Cﬁ?@f}%ar

to be 2 rﬂﬁfrssui a0t the ﬂalsun}r%a‘fpﬂﬁe’é R ¢
3@nemthEhe I lum inaitdeg rasehex) 500 Cditrcrandritdeluminance

| um_n QuS ff| Cid I r
prrees?s?ure is‘?oéz)qugll%;%(oé‘gl%oml a%urﬂ%lﬁ% h%ﬁglimé{sgy 35 tm/W.
pul sed Isi gnalvawiighta didty pyebeuse lﬁ)%@h@lla to 100 mbar

freguency Of 40 kik. 5 ng{ll%gt Bs ek 14wiBn0ra 20 Cc'f@rcPe of
| um nance of 1400 Cd/ 1300 /er and OO gﬂ 5.[ or
145

art@%a 3 oG eaPeReYertly o 507 mfRE 4Bl
meWeat, e o@t allmﬁ¢nd®pecbfvellwo oT o fpdip's p ok 0 (BG:cd:mFer sand

SBSERRI AL X-soch S LS LBEELIBbCLoGE 25, G, Lo i
mayrcbe Sdoat/@d awiet lobtthe neldos plespectively.

The phosphor 66 covers substantially each entire
internal face 22, 32. In a variant, only part of the
internal faces 22, 32 may be coated with the phosphor
material. Thus, even if the electrodes cause discharges
throughout the volume of the lamp, a differentiated
distribution of the phosphor in certain regions makes
it possible to convert the energy of the plasma into
visible radiation only in the regions in question, so
as to constitute juxtaposed illuminating regions and
_transparent regions. These regions may also possibly
constitute decorative features or constitute a display,
such as a logo or a trademark. _

In the embodiment shown in figure 7[ the structure
700 of the flat coplanar-discharge lamp again has the
structure of figure 6 except for the elements detailed

below.
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material. Thus, even if the el ectrodes cause

di scharges throughout the volune of the |lanp, a
differentiated distribution of the phosphor in

certain regions makes it possible to convert the

energy of the plasma into 30 visible radiation only in
the regheng akp quﬁﬁtéﬁﬂtsSQadQ%th@nCQﬂﬁtthétQlSlble only

j uxt apose |II t in t

| EbP ongS Hicge Hleg) Uhe FaG T3F L™ pBESPBI §UERRAEREuRY the
dafbbatFwe.features or constltﬁte a display, such as
a | ogo,pr a e . t t j
figure g ﬁé£§?rggﬁére§éeéﬁd §%§8P$ﬁ£§§” 4f§mwwbié] are
cdppaﬁatedlsdhaﬁgélVanpnagéhﬁ h&dattiee 2st et ur@tof in  a
flgﬂﬁﬁaélgﬁce@hé‘yorc&h§l§ﬂ:eg?nttzsraci%pﬁhléﬂjc belpW. 032 thin

emts radiation in the visible onl Vi a
|§§rP86e921nF?ﬁe Papfati ®h beihESEynboY i Dy GIAucting
aéf@ﬁ&E'édaﬁh@dffbﬁtc@ﬂde&CCOﬂérEhECtE@ﬁéﬁléigon51g

are epo dir t he te.2 an not
Ian1na?ﬁ8n E% coi |s%¥3F ra%%%% P | %%ﬁn
spﬁeeadprwmﬂ(amebandSeoﬁa$|Iﬁ&nq OF - eds@ cnwwhnﬁd ngith an
a { orrget o [ Ssi he
E?géﬁand (ﬁﬁé tckrﬁ‘%ct?gdes }gg? 3££ﬂ$§g1 %lg égé r$he
thboﬁﬁb@rnépa¢&@§33§7zﬁﬁﬂ%ﬁﬂ%ﬁ%dlmﬁFﬁnaﬁCtow&&@ethe gas

dW$|thé|gh%éphotha@X%@pH%ﬁﬂﬂéﬁ'Bh dHe FR0SPhoin order
7 rega hgagln contact with the gas 77. The

coatin
pﬁBstgFeﬁﬁ§ bae rP8h*PRe face 32 in order to
|ncreasﬁethadﬂHanﬂnahndnIZlExﬂhEhMAéﬂhstk@daed4ﬂ@(ﬁ51g,

theae! gty odes 440 S0 420:5320c8) Shsen Loibe 5 cn.

clﬁbserwndﬂ@e dbleﬁﬂdcaﬂ Jhe oRogeEms 1A BAd lliﬁnérlé:al The

gl.eatgs ﬁhla%ntdhg2waqteh§hr®at@]:d dan Y @AM &llind a2,
tinmes greater. 20 The third and fourth el ectrodes 42g,

55§ aP&2TRLFanJed 1865t AAE2ESEH interel ectrode space is
f|IIedTheFothexanpbﬁdtheOedgE oélacthoddsor4i@urt$2g are

el ectrad fo R OjeCt 0 Wi_t he
ea &°6F° § :?lrs or sé%bn %éﬂ;eé% J] é%%%tlfePf ffed.
eﬁoh tdrartblor 2bef oznigdn @Ifecarctdjlerdowld Feusdht @b@ctrode

“EEQmE?SBEPtpféﬁéé%aon, a continuity with the edge of a
first or second electrode. Alternatively, each third or
fourth electrode could be centered with respect to the
assocliated interelectrode space.

This lamp may be a device for backlighting a
ligquid-crystal matrix or an illuminating tile.

In the embodiment shown in figure 8, the structure
800 of the flat coplanar—dischafge lamp again has the
structure of figure 6 except for the elements detailed
below. '

The widths Il and I2 of the electrodes 41h, 51h,
42h, 52h are chosen to be identical, typically 5 cm,
and the widths dl and d2 are chosen to be identical.
The widths Il and I2 are greater than the widths dl and
d2, for example 10 times greater.

The third énd fourth electrodes 42h, 52h are

arranged so that each interelectrode space is filled.
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associ ated interel ectrode space. This |lanp may be a
device for backlighting a liquid-crystal matrix or an
illTumnating tile. In the enbodi mrent shown in figure
8, the structure 30 800 of {he_ flat

copl anar - di scharge | anp again has the structure of

frgur ex@nexeertadrore e eb enephscdetakledodeligw. cdhred
wdths Il "and 12 of the electrqodes 41h, 51h, @ 42h, 52h
aFetBhBSERSED be FaentFEariatypi caFFye5echt©9355Enge-

the widhbs ghoapdod?2 avatchasen é80 beyi defddncal indieating
mﬁgths LI and 12 are greater than the widths dl and

d2, <¥'oh EXaane 10 tinmes greater. The third and fourth

el ect r odeshd2hpr62htheeelactanged 4dht hat SBacmre made of
[ de §ﬂﬁ£§:'- il 33 r npl ack
tg%gégégg%ggrth e ecf?gle iggggﬁtefggp m??% régﬁgctgpo 2
t hemasgbéPated i nterel ectrode space. The phosphor

coati ngge6$ ramysufrer mf ngheabhBg il GBHES. t6& be equal to
Fﬁrhheénore, the el ectrodes 41h Eo 52h, are nad%jpf g
t t3AsPRrENt THhdFeG fEPne aRgl8fe PHYFH &1 a duty

| agtnat ioh. 1Tte pndsstite dfreduergas is chdseémz,0 bed the

e I , :thessign [ pul se signal with
agggP?ERTB}ggcggg%fl%oggaﬁ% ?kebﬁrQQUency Is 40 kHz,
and t halterhehiralivng dhea #9980 em by 3bhéml or fourth

ALt geRabiueldortdle 8499 efeactilind Or cbadiblity with the
el ectrode fornms, in projeCtion, a continuity wth t

. he
e8g80P La 3f iHidtS tor S SIS @T IR THE'S Uhimfrie then
tflﬂfaacﬂaésr eaobels:dzm,o ;ﬁddn‘%:le anentheus usf Aottsency 35 1m/W.
efficiency. 35 . |In the enmhadi nt_s in fi
ot nelBr Fnl erBotpstl et SRS AL L A e
| 40P afai phéaglehe coptiarstands sofhdriggurbamgy egeépt hagr the

t he gheqent § rdetiailed g bel,Qw, 20 khe il asted dt £S9&¢ £i1ed
rectangul ar and the electroé%s 41h, 51h, 42h are in

t RE1PYrm of lateral bands placed on the externa
faces Zhe 3lgléBst hepkathosli mente shewr thnghilgre 40d  the

}g c%&%%%%urfi%Poglgt tffhfh%% QBEI%%%r- ég%h%%gelateral
bands placed on the external faces 21, 31.

In the embodiment shown in figure 10, the
structure 1000 of the flat coplanar-discharge lamp
again has the structure of figure 6 except for the
elements detailed below.

This lamp 1000 emits white light via.the two faces
21, 31, the illumination being more intense on the same
side as the face 21 (the light being symbolized by the
arrows Fl1’ and F2, of different widths) and may \for
example be used as a lamp for decorative or
architectural illumination.

The first and second electrodes 413, 51j are in
the form of arrays of conducting wires and more
precisely formed from a first series of mutually
parallel wires and a second series of mutually parallel
wires perpéndicular to the first series, these for
example being made of copper. These arrays are carried
by a thin plastic of the PET type 143j'located betwéen
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25 again has the structure of figure 6 except for the
el ements detailed below. This lanp 1000 emts white
light via the two faces 21, 31, the illum nation
bei ng nore intense on the s g@ side as the face 21
(the I'ight being synbolized by the 30 arrows FlI' and

FewoOf ifferiemt whdthsdyand, nQMff@ﬁe QX@?DBE ey used Eva
as a |lanp_for decoratlve or _architectur

TYBRi ndtilan. T 4 P ARANSBEoHE eﬁ%tPeaEs ILEPS Brjate
alejyn 13 1. f orHa ofelarotaysicaf eepdutdingexamebe antkiented
gg %5 r glseI¥ fo%ged froma first series of

Phar 5% ftel %ﬁ and a second series of
nutualFgrpanalbptlmmmresmpeibbndreubmmsseonheéfiretio of

SerLegsqthesa . ﬁ%w& b@é” peteﬁ g@peer-thﬂngﬁieres

arrays are carri e %at |npast
198j 10Gcaredl &2t ween CBAsenwo fod TR | wi Bl | ayerslch T4

ofrt he EMBaQH BUpQk ckVA1 to\fpe.bOOl aorl%nef%‘uﬁﬂléﬂn&gre,

to_the | as Elate mé? # The | ectrodes are

foF &xafpghral oFPe t €8 2pg dl?hﬁq atet %2 $3: 5 For an

opti mnumheverakbttrandm ssuoth aerattoodds t4ej w didy ldare
h tothe pi pl, of t.he w

555085 "baBlah° thar BebleD detlar it bk S eyt M ine,

anu ahm tﬁm:epl?»bf ango ama)rlcnmeed Fhetneenortde Jamjrmation

eﬂH@Erﬁ.Q%/érC”iﬁ‘fj And Stﬁ@ualba&f? l5191s 181Tke f15§§ The
and fourth el ectrodes 42 H#‘ are. silver bands

e%éﬁﬁbelaeﬁésPﬂéélb§os6ﬁéeﬁ thidngn Gifehd 9&&%@%ﬁ?tee
and @i rhecabedrhel weerarishe dsAmimaiheOn isi dgidhyeb about
131% and the back glass plate 151j. The wdth 12 is

| o the width d2 in order to guarantee 15 a
m ni mutheverabkectiansniodsitdre did rid segualourtabmigctrodes

3 ?EéEhQ&EfPJ@ﬁe|Q?éoQEaEQQ HRE%Qe@@@tEQH@t@paces and

eIe %% t he associ at ed
|ﬁféréﬁéEFﬁ6G@rSﬁéb aRareste t6f fLRITR ePPAFER. r E3Pectney

t eotihgsgispasescehdtrthey 20 coul d also be centered
hor, | ayer 670 is t ker o si de

IR: ngggslph?ls Per ltaé’ﬁrnc:%ggsel?he = %ﬁfm At i gﬁ side

difbtengncethe face 31 in  order increase the
illumination difference.

The examples that have just been described in no
way limit the invention.

The third electrodes of the second, third, fourth
and fifth embodiments may be replaced with alternating
third and fourth electrodes.

ILikewise, the third and fourth electrodes of the
sixth, seventh, eight, ninth and tenth embodiments may

be replaced with third electrodes at a given potential.



10

15

20

25

30

35

The exanpl es that have just been described in no 25

way limt the invention. The third el ectrodes of the
second, third, fourth and fifth enbodi nents nay be
replaced with alternating _third and fourth

el ectrodes. Likew se, the third and fourth el ectrodes

of the 30 sixth, seventh,cegaftté¢, ninth and tenth

enbodi ments may be replaced with third el ectrodes at

a given potential. - 35 - CLAIMS 1. A flat discharge
lanp (AOG 1@ 18083hdr@asliibi nglatadiat iL000)n tiensmitting
uItrav ol et or the VISIb| rising ir

353 lCf‘Pat or su ?ant Ff§§%§9gp +gss % %neﬁ%ﬁgﬂgle’
(megrlkepg substantially parallel to each other and
defining an.iptefhal ospafe Ak f1d) edyptibhgas (7l1at,

to 710), irst_and/or second glass 10 el enent
b@ﬂﬁgsneﬁﬁeel%ﬁntas miferid KBRE tFulsiAtisiakly parallel to
ragbat 'toQ;lrher atd | aaﬂnggg Fsdrf Sin‘éééﬁ%ésﬁogpaégialm 4j)led
an at | ea nd el ectr.ode a ]

Ty Che 935 411 drent Lo ertial SLaR. AT SGEbPI8d ByRsS
aplAflethd wdiragemb¥el dfo ¥1@atertialfitlsdt andaseodnd said
ekgg&r g?ﬁ bei ng associated with one or nore main
faces ? 31) of the first glass elenent the first
and secondt diesattr ooes Béral edseimiond y(&langat éland and

sybstantialbhy sl%%ro@)ldl Ql1d@ QR amathers 5am &ﬂﬁ&f@trﬂ& be

by at | east one ace called the inter
sﬁ&céuﬁﬁeiﬁW%npﬁfﬁP 1alga@ngd Ry QRi S 48 by an AC
substa@élvaﬂ a@msvanov wthar act et i 28d iseddmt électrodes

rther efelyi es, at, |.east one cter (A2a
t §%42p) |éﬁ'3ﬁ & 3n8|3>en]ﬁcm %#S ¥ %%F é%' 3L)
V@@) thssoénaﬁéd gﬂahsa ehemehbee QBG(SﬂlrsQ) @mdtrﬁecond

S gﬁ@@@rghégs b%llﬁrc'_f}e s 2R ;at 1leastonfpard | é/n&CMy&M 1al ly
in projection, the interelectrode Space. 2. The

r RAFALT-BA- PR t%mwgh%npalmee%r%esi bys &y :%%ﬁe%t one
| Bpekai, Wbb,ll@blaft&lﬁét erntzet ligttiate sgiate, 3bHagerdn akidth,

G4t RO e 4RERTt CPng PR 108 Yo  R0G0R C

characterized in that it further comprises at least one
third electrode (42a to 423j) which may be at a given
potential (V01 to VlO); associated with a main face
(31, 32) of the second glass element and at least
partly occupying, in projection, the interelectrode
'space.

2. The flat radiation-transmitting lamp (100 to 500)
as claimed in claim 1, characterized in that said
potential (VOl to V05) is a DC potential.

3. The flat radiation-transmitting lamp (100 to 1000)
as claimed in either of claims 1 and 2, characterized
in that the projection of the third electrode(s) (42a
to 423j) occupies at least 50%, and preferably at least
80%, of the interelectrode space.

4. The flat radiation-transmitting lamp -(200) as
claimed in one of claims 1 to 3, characterized in that
. the first, second and third electrodes (41b, 515, 412b)
principally form mutually paraliel bands and in <that
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as clainmed in either of clainms 1 and 2, characterized
in that the projection of the third electrode(s) (42a
to 42j) occupies at |least 50% and preferably at | east
35 80% of the interel ectrodg space. 4. The flat

radi ation-transmtting lanp (200) as clained in one

of &l aims+l 1943, shpAct eELZeIqLD tﬂaa;te gh%Jugtsetntlany
second and thjrd electrodes 41b

ptEetpatty Wit m mutafiis? pdrtal | Ebebahfagr%noeli%%%?e or
3@1e&hﬁoéégsnuand secandtal ec4r vekes Iravanal in that the
substantiall [ ntica called. 1 [
eY%%??%dg? ¥ldellgzgtrodes %%g%“tlaf%thgg Fé izagﬁd%q$al
tbatthbeviaildtfs.- 11 and 12 are substantially identica
agd eqﬁﬁé P1LP tQQd@%QFBndk aﬁsmIgglﬁbatlamp (400) as
radi ation-transm tting é as Clainmed in one
ofleimpdsin pae3 Ofchalraalé%Ser]rzE‘éi n charactreigpfstn that
segend gt t hséeoﬁheCértc@d%l(réldel@céﬁéaes prime pabl ya24)

formmutu aral l el ds and .in.that 10 the, first
rormmitually parallel bepds and i that 10 the finst ..
mmﬂéhﬂuﬂéwdahd ddeorichi edleet eotieaderzore eIaMHimmﬁmally
ha th ed he dt I 1

% gllw£?%%nt?%§ e%ndlrke ?@ - %ﬁfgﬁgeln
geéa@érOdﬁanhivelg Sldthecﬁﬂéﬁdré@naﬁm@nMﬂﬂﬁﬂﬁnﬁh|aﬁ? 12

| 88PN § 3 A%ntGlAI1TEd: 180 D82 Of 6l e 1 @13, I1 to di
characterized in that the first, second and third

ePeiRFodEeataictPan52¢c) principal Iy form mutual Iy
paralIehebamdstandabnathah t&h&sﬁhtﬁtn@hdl&&@ondBOO as

?Ctrg 1n av% a u gantlfl% g %@%k erlz % in that
08 a8 1Mafd St e twiTd el ec CURATE "8 Wi

cahked i @nd sacenslepanrdt é¢dh iyl a@lee‘ascode@ne( 4dtCheto 52c)
| g{fFﬁ@hsg&ﬁgdef&r;@cgueaawpstwalqély bGAASt ata Wit henat

he sum Il +dl being substantially equal to
t Bees hrEdand| SaRaney §LestEPdess havm ¢ apsiiantially

behagthess tdadtwl3.callether| atadadicatel Oﬂhifan&mddﬂmgdes
d in one of cl 1to

cRaPacFortiAd | FOTRGE The“ T PO el BRTGIET 425, Th29east
comer s stifpst antiiraldnelidwr raedwt | r epsaed nafn fadesy81)ially
390§stlﬁ€'“d%déédiQEEQQathﬁinitEkgg|§HH)(§9leaSh@ing
substantially equal to the sum I2+d3, Il being greater
than 1 and dl being less than d3.
7. The flat radiation-transmitting lamp (100, 500) as
claimed in one of claims 1 to 3, characterized in that
the third electrode (42a, 42c) covers substantially the
entire said main face (31).
8. The flat radiation-transmitting lamp (500) as
claimed in one of claims 1 to 7, characterized in that
the third electrode or electrodes (42e) have a solar-
control or low-emissivity  function, or form an
electrode of an optoelectronic element associated with
the flat lamp. _
9. The flat radiation-transmitting lamp (600 to 1000)
as claimed in claim 1, characterized in that it
Comprises at least one fourth electrode (52f to 527)
associated with a main face (31, 32) of the second
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claimed in one of clains 1 to 7, characterized in that
the third electrode or el ectrodes (42e) have a sol ar-

control or lowemssivity function, or form an

el ectrode of an optoel ectroni-£ el ement associated with
35 the flat lamp. 9. The flat radiation-transmtting

|@§§eﬁ@9§li? 10Q9knmﬂ§x§|a|@§@sbn C|§E€hént (3) and

characterized in that conprises at
f%%%haré%%%%depesé#l?é 53i9) H%%ocFafJég e&ﬁCéfﬁﬁFn or
fatectBdded?2) (aff t he seegnd 3id eissertiaal | yhel ongat® and
glass, el enent (3 and sybst anpti raI

t‘%ﬁ"fﬂtgl &0 (é)d})er ?%ct%r odeg (%Zflffyetlpe ggglceéngﬂ)S and
thay bhestppldeQUUy #ouh€hveleete odes nay be at '
dipfer gal poLenthalscapd —c2aH8K; beiaUPRLhed (ot AGooo)
voltage. 1 radi ati on- transn1tt|ng | anmp
t®S1000pimgd clia medtdidn cl % m ohaeparaEt epflzednin®G ét a
?r@ﬁgtgﬁéhoefoﬁ aHitd b Blestspde ﬂﬁﬁftbo44& ) sl of

fourth el ectrode ( 52j t ast, partly
18 OEEHﬁFBs §§?8tFﬁ{d§r ell g%lfro & 36’303 f% 'Ilf?gasfq atp“’“ﬂ:ly
radcapies- EaaﬂsmntérngetanpdéGQﬁate 1000) as clained

| 0, 4RE 91481 3R, 00 0y BLaRENAB0 (e WPtiooo)
and/ clagfed fl@uretlrtm@ccvf o@bapsaf 9t @nslzjl)orlsiharacterlzed

syRstanid akhy Wcéf&l egti re saiddi drsal R oqlezf to
space. 12. The flat radiation-transmtting If%r];:fp (t 529)

tézlbOO)anda{é’rcl Simed® i nfonEthi EF§FRECSSt 0
chapaehgtizedyi nocthpy theefi¢stirsecontd tihiterelsttrode
fourth electrodes 20 (42f to 52j) principally form

Fry parallel bands and in that the first and
sé2ondThkecflrodesdiaré ca-tgabstmantiiall y amgentdlfalto 1000)

ngt IE:l%"ElLInL%ld Ir;]' @IQQ Elﬁe c;llyllir% @ngof @.lirt r&hezalreagtreqq_%d in

have a substantially identical led 12 and
aF—Ea*S'ep%{?%lt &d 15y rané?ﬁ@F‘d 25thh1€%r é’lr’é’ct ﬁ@HétQpaecJeecotfrOdes

dtzh ] | 825 d2pridciphe 1k aﬁomladmatugn%yr ?@&Wlﬂfellngoands
0] C

|8 (590t 0PRL, Al e Lpcote Shl AR Have
suhptanhicablyyequsnticalhewsdion k24d2d I1 and the third
and fourth electrodes have a substantially identical
width called I2 and are separated Dby another
interelectrode space of width called d2.
13. The flat radiation-transmitting lamp (600 to 1000)
as claimed in one of claims 9 to 11, characterized in
that the sum Il+dl is substantially equal to the sum
I2+d2.
14. The flat radiation-transmitting lamp (600) as
claimed in either of claims 12 and 13, characterized in
that the widths Il and I2 are substantially identical
and equal to the widths dl and d2.
15. The flat radiation-transmitting lamp - (700, 800,
900) as claimed in either of claims 12 and 13,
characterized in that the widths 1I1 and 1I2 are
substantially identical, the widths dl and d2 are
substantially identical and the ratio of Il to dl is

greater than one.
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30. 14. The flat radiation-transmtting |anp (600) as
claimed in either of clains 12 and 13, characterized
in that the widths I1 and 12 are substantially
identical and equal to the gédlhs dl and d2. 15. The
flat radiation-transmtting ITanp (700, 800, 35 900)

E6C|aTH€d f@a@'tP§&1Q{18ﬁ3t9§n4§1@9gn&3 lamp (1000) as
aracterized in that the w dths 12

 SEbSERAR AN gitdent réalclaine \%taﬁgd d]13farfbh?i‘jr.23%treerlzed in

suhstantial kymi dentyilcal s asdbshantakiloyofeddalt otdl the sum

S ARHEr on Lt PAnaRERERR AR C1000) 88 181 APRSATRAD 92
eilfher Tok fﬂamnxaﬁza&n@nlaxa@hana¢n@glj@@p|11qquﬂ0t1ﬁ90

SH@'éléy b @nBEakJ%ﬂ%BEﬂ 8 H%e rég%gﬁazéé-ln
g d s 35

S greater than and |'ess t han 5 17. The

ftﬁﬁtré@ﬁaﬂﬁéﬁjtﬂ%ﬁsﬁ@%tfhésFaﬁﬁdyﬁﬁ§QQ§:ﬁﬁﬁﬂtrQﬁﬁs “(a1a

ckai ge ﬁ |Q50@§ugﬁ ebabnms &nto 16, characterized in
that t ggh of the first and second electro?980(41?00

t 6852j ?h?s fhl 138 iR 5 U E R SR G Lam
radoatueneoraasnitnamgeaanmn(zeﬁe 366 clfi6e0,1800) 17,
clained.in_.one o ai, 1 chara L in.
R T SR R et e S PR gl e SRR
assspeated0|nheresegtﬂ@dedspacerelgctrhéefBa@ce
r@@' at irgA- tff@@mf&af&l@mﬁaﬂf@&nu@% 98 ag400 700,

claimed in_one of claims 1 17, characterlze 15 |
t RAP)t RE Frioiieed dm ieofat cCe%ﬂlé?s w tP rje%pe%lealf%ct%ﬁézed
asgocirdtedthat e¢ie)-radviede spacsEf2ntHre fieh respect to

radi ation-transm.,tting.l a 100, 400, 600, 800, 900,
it e AN T S
cBér.acfTeei zédat n tdvatatientamnsmansmdg s lsaipd 2000, 400,

r adinat i Vi he t .an e t 2,
OB R e R P iseens RS LTRSS <

c|1§|,neehaﬁaércarwzd éRar BBREri ¥BE | A2l Rat CFRpRSMitS  said

t FARSAkSShON i ehéf grerti alrd. s@bord. glhesf ldtements (2,
rﬁglatlon-transn1tt|ng | anp (400, 700) as <clained in

oné -of clains 1 to 21, characterized in that the

fiorist ahe sétand ekdcttodestidibmibtdphgantlaop t he000) as

t%h%qm%heCHHQdeCQEiﬁle%bEOdQ§h£ﬁg9%eéfggdargnplqgﬁﬁ:inthe
transmission is differentiated.
22. The flat radiation-transmitting lamp (400, 700) as
claimed in one of claims 1 to 21, characterized in that
the first and second electrodes (41b, 51d) and/or the
third electrode or electrodes (42d, 42g) are placed in
the internal space (10).
23. The flat radiation-transmitting lamp (100 to 300,
500, 600, 800, 1000) as claimed in one of claims 1 to
21, characterized in that the first and second
electrodes and/or the third electrode or electrodes are
placed outside the internal space (10) and are covered
or 1incorporated, at least partly, in a dielectric
element (l4a to 15’3), chosen from said first or said
second associated glass element (2, 3), another glass

element and/or at least one plastic.
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the internal space (10). 30 23. The flat

radi ation-transmtting lanp (100 to 300, 500, 600,
800, 1000) as clained in one of clains 1 to 21,
characterized in that the fifgt_and second el ectrodes
and/or the third electrode or electrodes are placed

i ncorporated, at |least partly, in a diele
eﬁéwé“—mal(nf@a o amej 9t CROSER o saPa AHPepcsetdgeg in
sepand ‘agsocpat edogrta@@ el a’rrentto(2v13))' anof heyirglsasidal,

CRITEeP Aot SnaRtrpfngha2hE PLETEHS fd%&) bl didlle ot

i profiereblgl atntedsto523, characterized in that the
AC-vol e t s h i seikdsl | Y1000
a?%hed&g%dfégghu geéQtXOh t§éﬂg§9tg$c?e]§?&95q g ,)
pr&f elapmgdatit cere 9% czl@mﬁhelft%t% characterized 1in

ogysi denthe Lot enpabcspacer (a;a@)nl@eqngr @aﬁn@VquQ)@ 3% 0rooo)

- radpat It%tf@%t'n i gsdasma (€0 ct100RE  as1€) aibmed i,

0 f cl 1 to 24 haracteri zed in hat t
PRTal kot ofdo BLFOdTSaarodespr g} S8t sgR8s (a2t
aEdE@r tlhre thnrdtﬁbec&kmde @f eleect r ades r{ck2f , dAxrHd ) of
he.f iall
cSag e aner i CPosPho Bt o] EBYBughs cosent ! &L TY
r 26i- at be- tfﬂa‘cﬁsmrtitﬂllﬁglparrbr(iegwltlﬂ)()m lamwp cl(&PRed 1900)

cLai @1%§meeh%a%tl%&&rz% | haleddhs Ald ah ﬂr%ﬂjecfﬂé‘eéjrray
by a given wdth 14 of conductlngeelenents 15 and

pi-Ec eééfrw@erw ha e&ff&alctwg%% Rts cREuEdna , el?fﬁ%nts

Ehhah ap|pllt3:hbeie\ma)%@n5 tﬂﬂearﬂibr?ilmlr@céltdm&emsit h:amled spl,
ween a 27 The at .

e B s Bl Bechbenne e fosly a0 08 et T4

eisheetwtenl aimsag émm 26 characterized 20 in that

tae ratrhe oflg@er%%lal% £QahBRiREEER Plads (80WRI 1®00)

50% or | ess. . e flat radiation- transn1tt|n I anp.
(mocﬂalm@oyn §§t@|e&” r?efd Glpige of ik 101%@%%%12861

char acierizesd ratibhatr thee fhvigthand secofife ebeethogdas is
and/o; % é hird 25 el ectrode or el ectrodes are made

of AP aP8ht °Tcdhfificting films or are adapted for
oQéraIEhetﬁaa$pameheyiox91rEh&mﬁhaﬁng lamp (100 to 1000)

fggi%hkﬂﬂﬁ£{3ﬂ§”££gigg kﬁﬂgﬂ&gqp £8 %qg’characterized in
that the first and second electrodes and/or the third
electrode or electrodes are made of transparent
conducting films or are adapted for overall
transparency.

29. The flat radiation-transmitting lamp (100 to 200,
400 to 1000) as claimed in one of claims 1 to 28,
characterized in that the lamp is at least one of the
following parts: an illuminating wall, an illuminating
tile, a ceiling, an illuminating glazing unit, an
~illuminating window, a display or indicating panel, a
refrigerator shelf, a luminous rack, a backlighting
ligquid-crystal screen device.

30. The flat radiation-transmitting lamp (300) as
claimed in one of claims 1 to 28, characterized in that
the lamp is at least one of the following products: a

tanning lamp or a surface, air or water sterilizer.
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400 to 1000) as clained in one of clainms 1 to 28, 30
characterized in that the lanp is at | east one of the

following parts: an illumnating wall, an illum nating
tile, a ceiling, an |IIun1na%©ng gla2|ng unit, an
.il1Tumnating window, a display or indicating panel, a

refiri gar abekenbekf el%ctl%mc%qu%ﬂpﬁ@énc% bla}p&@ﬂ;gﬁtamg the
35 |iquid-crystal screen devi ce. flat

rééWﬁtP@ﬁlP?§n§ﬁ1PPFn@ | Shp ?éeefgagg Eratfed in one
oB2cl arAe Lisko &8, tichal agpecirzaedmintihgt rathietlienp irs the

at .l east one of.the fO|lOMAn pr.adu anpi ng
gﬁﬁ %? a sﬁrf%%%lm%?r of water gfer%%ﬁ?%r tl40%3129A

‘hdesemekdvel ectri gathappttanst i htbepbratiomg th@d/¢anpfor

dEEbQ@thgrgngigFlggefgﬁgggghng clainms. 32. The use of

nE ansm g radiation in the visible as
cBai-medhen wite of Eh&i TP torIOsHbEtimy qE¥or@dipd i as
acghiiheat Uil ddd ugitnati #Mmand/ otof 078 EMOVEHENGE@L lowing

di_spl.ay function. .33. The .use of the la tran ting
U@lF&aFatloﬁsﬁ etdcgimed ST gﬁgn&FSCIal %ﬁé for

thesfmtEIeO\mlng brel ghser £kt hietqg csuxeﬂaexetsr,onlaas bor water,
f%ﬂ%tpegr é%{g ‘“'&Eﬁ&ﬂué ew té? ngrsugagﬁﬁ§nga'ﬁool

ap Wat er rinking water or
SWatsirng ﬁ@@l tm@t et'rreatamertuweqfreappféﬁf:eéf s0r feeesi¢nlar

p%@%b%@'a&ep@§{9{§ndQﬁprEkQQeOffﬁPﬁéveith”§ct&95tlng a
activating a _photochem cal Erocess of th

e
ARi P ANIREL 3L G y PG CTOSS
papekingor: sl yses bBagyedgomaddruor esceahatgtesi aaxed on
fgﬁu%%%%%%kkn%é%é¥¥gf§¥u§b¥tact1va%§%bma photocatalytic

material.



