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Matt-gl ass pane, as well as a whiteboard with a

" matt-glass pane 5 Description Tge invgn%Len_LeLaLes______
o T AR TSR s ;ﬂmmmwwgmunmn
as wel'l as partitions, in particula art
10 sanitary field, and in partlcular the |nvent|

also relates to matt-glass pangs with an Lnnrnved
surface, and to their wuses. Matt-glass panes are used
as whi teboards or often also for 15 I|ght|ng

pur poses, when the aimis to achieve uniform ‘MWMW“MWHWMWH
indirect lighting with as few shadows as possi bl e. «goooo2+
Panes such as these can be used inter alia for '
l'ighting through photographic filnms, or as an

Ma ttHgedetband Usis akéDD S8 AawRit@bowkit WAGhSHI hd€€rglass
20 The invention is in this case based on the object

of providing matt-glass paR&8®wi th i nproved
characteristics, preferably inproved surface
characteristics. 25 This object is achieved in a very
highly surprisingly sinple manner just by the subject

pelttier i@l the independent lainms 1 and 18.
—TAdvartage

ous refinenents and devel opnents of the
invention 30 are specified in the dependent clains. 2

Tn-gh%n'vré\[xe tolnerQ%Q‘_%rdl r;}g gyﬁ roaw dtgs n@a@t%%%agga easneand to
npri sés a mat ass substrate

deanpeﬁepk@@uﬁﬁg May@rthem, such as whiteboards, light tables

as well as partitions, in particular wall parts in the

sanitary field, and in particular the invention also relates

to matt-glass panes with an improved surface, and to their

uses.

Matt-glass panes are used as whiteboards or oftern also for
lighting purposes, when the aim is to achieve uniform,
indirect lighting with as few shadows as possible. Panes such
as these can be used inter alia for lighting through
photographic films, or as an illuminated illustration surface

or writing surface.

The invention is in this case based on the object of
providing matt-glass panes with improved characteristics,

preferably improved surface characteristics.

This object is achieved in a very highly surprisingly simple
manner just by the subject matter of the independent Claims 1

and 18.

Advantageous refinements and developments of the invention

are specified ir the dependen:t claims.
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on at |least one side of the matt-glass substrate. A 5
* correspondi ng nethod for production of a matt-gl ass

pane such as this conprises, for this purpose, the
steps of: provision or production of a matt-gl ass
substrate, and coating of af | east one of the sides

of the matt-glass substrate with an antireflective

| ayer. 10 Antireflective layers are nornmally used to
achieve a particularly undisturbed clear view through
clearly transparent substrates. The use of an .

Themryerteet i 96CPaFerIlY oPT8 VAdERy agiadd "#hiadls ipgne which

coPPt £astai gaactyablby BAbseheakl ¥i1% tra%%pqn%@ﬁed¥ive layer
proposed according to the invention, thus initially

on pheh?ast ocobe hbASeAset NRORBTErILERE iSMPSHEELS -hdve

y t refl-ective .l L o
co SR LEM, LB, e B Lo S DI e suen

as gt® t cghRBSSSabsEpat &hibnpoweosarnt itdwl @rqusproéf erred
- ref¢ SGﬁQIoRfthgrbgﬁéE bgn £an n%%& %Ftl r%%%é and

i's case erabl'y arrange use
- or ¢pahinfacé. aThécexpressi of tthe @s@hwloi'déeomaxi glass

Sugggggtgagf QfahhgngﬁpgfggF%g%% h%gthe fol | owi ng text

nmean at si de whiC aces t vi'ewer or user.
pllcatlons are, of course, also possible in that

0 he matt-glass ane are  usef si des.
An§b£gﬁzé§§§ VT caft 6h of 8 nogpale S§S§§h§IE§E5F|W%f%o
parhEculmvEptundisuuhbas thearlwx@memﬂamgnwtldHVRy

simlar . a i ch, for exanpl e, fibre p
er e e R [ OCAr L EE S8R PRt S 25 (VT 0 LHT 1At Venge ver
fortahIaSlsylr@fuassnghycbeeﬂ cfo@llm@stthats artantineflgctdiaarly

| aver produces an roved,
transparent, as propoggd according to the invention, thus

initially appears to be nonsense.

However, the inventors have surprisingly found that an
antireflective layer can achieve particularly advantageous

effects even on a matt-glass substrate.

In one particularly preferred refinement of the invention, an
antireflective layer is in this case preferably arranged on a
useful side or front face. The expression the useful side or
tront face of the pane is used in the following text to mean
that side which faces the viewer or user. Applications are,
of course, also possible in that both sides of the matt-glass

pane are useful sides.

One application oif a matt-glass pane according to the
invention such as this is a whiteboard, or a similar
apparatus in which, for example, fibre pens are used tc write
or paint on a surface. In this case, it has surprisingly been
found that an antireflective layer produces an improved,

smoother writing behaviour. It has furthermore also been
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35 snoother witing behaviour. It has furthernore al so
" been 3 found that it is easy to clean a pane which

has been coated in this way. A whiteboard such as

this can thus not only be witten on better, but the

witing can al so be erased not e easily. 5 For the

pur poses of the invention, the expression whiteboard

is not intended to be restricted to white transl ucent

foahd rebltedti Ve keandso RUledrs Algmd niendethdd KOMErcoated
coloured boards which, for exanple, have a specific

1ncGPgar YBy -miai@iseP06 15 Gt €9 e Woard bt 1ot 1ty be
wrieftkactbinvedtayer , b@lrteft%reamﬂ/itwrbatrmaslé& e SO 1 880 more
refl ective layer, or by interference in the
€asdfVective |ayer. However, the word white as part of
t he expression whiteboard defines the fact that at
| east a portion of the visible spectrumis ‘ :
FOfT SASPUTEP S&TdPSr TS AeMesttian, THee sarr of Seompph egboard
ist @oktheniee Rl hee appld.ancesy a5 bk @& Af%ﬁg%$%ght'5E
particular for analysis of X-ray images, an or
CefLGRIE YN SIOR TS  diPal A BoaFstn Herds d i ¥p tdrev sTaneo Wayred
boB% 20 e [ Wit ehoar das. vel | s o
Ot%%g%agld:lt ithonzaﬁbqsgf%glt et heﬁ in?{é%ﬁ?% reﬁgﬁﬁeoﬁ means o
pifgremtlsi gt tdeucegdarcg imediced;e kg othl Wi stawet, theeferably
Qhsekrver .an 1 _pke t ohj gt s harder to see on. .
Wht“ﬁe%&\égfu% gf‘ufs%gc ,Hor‘egglne%alﬁ‘gét%ae)bgi[’ns%?ib ions that~"c®
inarté@eappelfiled ttiove Hemdrar défowavsee. tiTdhiwo 25 wiestld tssipart of
] van e:_.sinc he. reflections on the  front,
th%aggpgtreﬁ%lqcﬁla&@qde |Osatrlffk§|¥en€lne?? edts e that at fes5e 2
pearitiionefdfedtheveri didjer drarcdhen fis strdndme alddwsn@ror

ré?ﬁg%gg Yely mat t

The same also applies to the use of other appliances, as in a
light box, in particular for analysis of X-ray images, and
for light panels or drawing boards. Here, in the same way as
in the case of a whiteboard as well, there is the additional
effect that interfering reflections from light sources are
reduced, which distract the observer and can make the objects
harder to see on the useful surface, or can make the
inscriptions that are applied to them harder to.see. This
results in a major advantage: since the reflections on the
front face still have a disturbing effect, the antireflective
layer for the £first time allows an effectively matt
appearance with a considerably better surface quality at the
same time, with the capability to make considerably better
use of the surface. The capability to identify inscriptions
Or structures on images 1s considerably improved.
Particularly in the medical field, this frequently also makes
it possible to better identify fine differences, and to

differentiate them.
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appearance with a considerably better surface quality
“at the sanme tinme, with the capability to make
consi derably better 30 use of the surface. The
capability to identify inscriptions or structures on
i mages is considerably inproved. Particularly in the
nmedi cal field, this frequently also nakes it possible
to better identify fine differences, and to
differentiate them 4 The coating of at |east one of

the faces of_ the matt- glass substrate with an
ﬁntcloraé?ﬁné;ct%véﬁ Ay ers P e dipriie, T ERS @xanpt gratt-glass

sueRaldar@ Witdh %ﬁ@n&@eﬂl@l@ilvgylé)% &t ifafeposhti 9o Stor
or vacuum deposition, for exanple t he sputtering,
e X@feiScalcOArpsUr ifase SRR %m@fyhlc deposition

ordeResidn RpdsS dildeeW 58 %%pi o) Tﬂ?ﬁ B {9 ASSg PaCemical
may al so be coat ed MAth an antlref¥ect|ve 10 Tayer on

VPSR —SiNgES. SRS 4 Sl g vt eRfedus , A4 19 s Bixampl el s whiewise
pdRatifh 18 des of the pane are used as useful sides. This
" may be the case, for exanple, when used in the bath

or sanitary field. One exanple of this is the use of

Th@trﬂtatgtl %S;Sds%a'?fa%e raﬂ" rFé) é@%é@vﬁmﬂlo& n*\_’@%flective

el ements for §homer 5 cu es or ot her translucen
laglegmant At tHaldq el Thigf 1ar@chvaremq,|¢@usj nfohi sx@mske, when

bottl?ie.s%.rgejb %fé e“%é g%r{eayaefe rl%e nég iy §1c§§£" MBhis may be

easi er in addition al SO achi eves
t hepe stebwest i (fcaffee{ﬁtm@;@,a wkwulmseeﬂi thecheduged or sanitary

fle%.fCJ ecdr! orésxafr{ om g%tx]lssolusrc rrangg(rjr%%tgrr%]gass panes

surroundi ng area. artlcularTy
acmhotimento ofhd hienvanveindn ons i 8al baskehmemnt $ hEor shower

1clegs aSS Li'let rtalg:a(:"ns ou errllCc’lg en?ertl’\cl\g Jl_r?ythe field of
architecture. In this case, the antireflective layer not only
makes cleaning easier but, in addition, it also achieves an
aesthetic effect as a result of the reduced reflections from

light sources arranged in the surrounding area.

One particularly preferred embodiment of the invention is
based on the matt-glass substrate comprising a two-layer
glass with & clearly transparent, preferably colourless, base
glass and a milky casing layer. Glasses such as these, such
as the glass which 1s marketed under the trade name OPALIKA®,
are distinguished by optical characteristics which can be
achieved only with difficulty by other transparent materials.
A glass such as this thus in general appears as a uniformly
white surface. Even when a glass such as this is back-1lit,
the emission characteristic is virtually isotropic, so that
uniform, indirect illumination with few shadows can be

achieved for lighting bodies.

In further preferred embodiments, the matt-glass pane is

illuminated from the front, for example for the projec:tion of
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glass with a clearly transparent, preferably

col‘ourl ess, base glass and a nilky casing |ayer.

A asses such as these, such 25 as the glass which is
mar ket ed under the trade nanme OPALI KA(r), are

di sti ngui shed by opti cal chaﬁhcterlstlcs whi ch can be
achieved only with difficulty by other transparent
materials. A glass such as this thus in genera

imappeabs tas acUﬂbEQr@dh WﬁthH%ﬂﬂéﬂﬁigﬂ§@H1dHH§1ﬁb back-1lit
| ass ch as this is back- lit, 30 the en133|on o
a“ghéFacﬁgPﬁéPﬁé oids Lot (rAIS GGt GRS Teokiatit possible to

proauter B vieRgi peet sanltuaratd gk iddh faw shadows; pan hey
aghi eved for l|ighting bodies. In further preferred
O“@nﬁo& ReAtgNtiRE mand (hEs SPat@ St in 35 RIQRHRBdimage

arfer emethe khenkp1fonnaXaPhe &:Avdheidy L1 QN Of o
nmages onto the matt pane, or the matt-gl ass pane is

dlﬁééﬁrﬁvt 21ARH1NG ILNtEHNRAt e FVGRAIRR T BrRcettfusco be
achBki;ag k,\,thQS%IfQL% tw‘ldeob%%%%%sa erde S‘alneted@rt éﬁr&t}“ the

bet ween external |ight and” one's own I| t'i ng,
ingreséGit past soilwvg priojtéet e{}qk]‘r'ag@%ifarae Fowslaly nlgh
fl%%fb&@h% Wil @, wherever desired for room dividers,

al | ow ng |nternal architectonic accents to be
achi eved which offer w de degrees of design freedom

Th‘g: #3'3 teh%ccorftdqrrl)%' t*36 afﬂ% %%v%q{ti%;n tn?ag/ ! I%LI usaerrgrj_v, be

ow ng high 1 eXi b Ity in use.
mojadder dilng pea ttilger liany éretiingn wept,ed dro @)(a:l‘q)llﬂ,ncj)esu\,h that it

ofharvPr | MRS IR A LS At A T Farii e
p reviemg etdo wiitds cpvr_efuar raesd e ¢@/majaolurfcas cteszjtjyrp;s:,alaffcorcan be
fo%%%llg%%h a%%égg]aown or pivoted down manually or by motor,
by a mechanism that is known to those skilled in the art, in
order in this way to be used as a whiteboard and/or for front
or background projection both in the home consumer field and

in the professional field. Whiteboards such as these go well

beyond the previous usage forms, owing to their versatzility.

Due to one development of this embodiment of the invention,
the antirellective layer and the casing layer are arranged on
opposite sides of the milky glass substrate. If the
antireflective layer is applied to the useful side, then the
casing layer is then located on or at the rear face of the
pane, on the assumption that the pane is not viewed on both
sides. However, according to another development, it is also
possible to arrange the antireflective layer on the casing
layer. In this embodiment as well, an antireflective layer

may, of course, be applied on both siaes.

According to yet another embodiment of the invention, the
matt-glass substrate has a matted surface. This is a

particularly simple way to achieve a matti-glass effect.
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15 fol ded down, noved down or pivoted down nmanual |y or

by notor, by a nechanismthat is known to those

skilled in the art, in order in this way to be used

as a whiteboard and/or for front or background

projection both in the home consuner field and in the

prof essional field. Whiteboards such as these go well

20 beyond the previous usage forns, owing to their

atl € il Hi%ely sensiti

Hogﬁg%afn%k%xggegﬁguﬁgvg%tV%%%QJt é‘gﬁﬁﬁgi§{iﬁﬁﬁ" e Tayer ' °
toaddrthelpashag kaper ahe amtangdd antiopposidre aideshe

et yh el l-ass,.suhstk . | reflective -
S R (R e T TR U et T
thieayedei 9ft hor Metatedass grarst wile rew drceofliddieive layer
1sPRAEy 3 khE BIRHIBLIQRL hatndhe PAne, ¢ & 1ot W WA OF rear

both  sides. wever, “acdording to anotnher
fadevealapient peicomisgaksatypossitdhe tno iz r anges thwovides &

ireflective | ayer on the casing 30 layer. In this

Sm%%%éd?ﬁgnylaglﬁérl, an antireflective layer nmay, of

course, be applied on both sides. According to yet
roaRother .embadi ment of .the invention tge matt-gl ass

U THSTr SEEPRSs OF i Ped CuMF B TS 95 B %5 ass
supaitiriacel arley tsi pploe ivay o Gt emes avited ta H@SStering sheet,

ef fect ., However, surfaces such as these are ,
OL: GRp&PAT TtV &y tEe &G V&€ (FRATHATT V1 & SR tehng laver.

antireflective 'Layer and the matted surface are

preferably arranged on opposite sides, |If the side of

AGRE gt T§1 4SS SRS NGT KT RS HefPectiS el 1 efier i@ sthe

maltsed 1as st Repdsefitle sade cdnen dhis BuRi giscddegmmdd edrp
rear face quickly becomng dirty. Furthernore, this
P \Avdes - a thSnFGH SR SIRRETFRR thRY  E9hpliel Hppyepese
c Iy IR0 AU G -Of 1 28 STelrred| A8 a matt-glass pane, which are

laminated to one another. Laminated glasses may in particular
also be in the form of safety glass. By way of example, a
two-layer glass with a milky casing layer can be laminated
together with a further pane when, for examplie, there are
stringent requirements for fragment safety. It is also
possible to use a matt plastic film between the glasses, and

this is part of one preferred embodiment of the invention.

PVB sheet laminates as well as casting resins which can be
used for these laminates are particularly highly suitable for

this purpose.

The'matt—glass substrate preferably also comprises a glass
substrate. However, it is quite possible for other materials
alsc to be used instead of a glass substrate or in addition
to it. Thus, for the purposes of the invention, the
expression "a matt-glass substrate” does not necessarily mean
a glass substrate, but in fact in general a substrate which

exhibits a typical matt-glass effect. In other words, for the
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10 substrate are to provide a substrate with a
scattering sheet, or to paint or to coat the
substrate with a scattering |ayer. According to yet
anot her devel opnent of the invention, the mtt-qglass
substrate nmay conprise a | ami hat ed glass. In 15
particular, the matt-glass substrate may for this
pur pose conprise a clear-glass pane and a matt-gl ass
puPgbeesWBiECAhar e nvkaminat ed tr 1oney ay b s hadidatSfresents
glasges nag in particular also he in the form of
2 SHPEty2§Fa¥8icBy JRay T6f Sexkifdl e, Rt iR ayern grasynt
irwekBeatAivkky recasiengialtayelx Icadr bend afidated o 20
together with a further pane when, for exanple, there
are stringent requirenents for fragnent safety. It is
n18ksaapesenRl 8l 6 USRI A tTRI ) astd o fdd mbefmeen theass
| asses, and this is part of one preferred enbodi nent
SUBFLERES nFERtI GF. @ 25 PYB Bieet dardrat edrars welss as
sub@sthRg I e8NS WG can he ysed for, these AU Nates oeher
are particularly highly suitable for this purpose.
matRE 1gatt - Guads asulgs trlatsd iy efdysibiateal so conpri ses a
glass 3C substrate. However, it is quite possible for
other materials also to be used instead of a gl ass
A gdbssrdtreror idyaaddia icorpce s tin Thustidwkat hen updraw glass
ses of, the | I_QF expression "a
Su%%%?gégésgsséﬁgf?g¥§ﬁ%g%&§iu)S%%bessarily mean a
gl ass substrate, but in fact, in general a substrate
-which 3% exhihits .a typical matt-glass effect. In . .
Thst erére \?%r s, For the 72 ur pgrgaé“s Jg? The® T hveht§ gt Rt+e
substciragleas 3 ss wstthathe Ireg priese nd sam@l subsit ¢ ¢ et vdi edi dist of

transl ucent, .but nat transparent, _irrespective of the _
RSP SO Ee SUDSTT dig 5 A 157t [V yoor s 1o L oe e

 lagedi triecultte drnt ypistelouitabt #cglwssch behaves substantially

in the same way as glass on the plastic and gives the plastic
substrate at least a considerable proportion of the positive
characteristics of glass, such as reduced inward diffusion of
dyes, better cleaning capabilities, chemical resistance as
well as ageing and UV-resistance. This opens up new fields of
application for plastic substrates such as these, for example
in the case of architecture glass, in the sanitary field as
well as in the case of cladding or as part of furniture
items, in which the ageing and UV-resistance and the improved
chemical and mechanical resistance to cleaning and polishing

agents result in major advantages over uncoated substrates.

In order to influence the characteristics of a matt-glass
pane in terms of making it better to write on, even a simple
single-layer antireflective layer is surprisingly effective.
However, multilayer antirefiective layers can also always be
used. This is worthwhile, for example, where disturbing

reflections are intended to be avoided.
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substrate, such as a float-glass or down-draw gl ass
" substrate, the substrate can thus al so be conposed of

other materials, such as a plastic substrate. 10 A

gl ass froma drawi ng process, in particular an updraw

gl ass substrate, is also preferably used. The use of

an organic glass, that is to say of a plastic

substrate, is worthwhile, for exanple, where the

weight of 15 the substrate is a significant factor.

The antireflective layer results in a snooth surface
ANfHITER sehavess lsutsstsantdsaldan ibe theedaher waynast g bess pane

a i AN Pleastt and, L o l}iﬁyﬁﬁégﬂif céﬂg§£%gtfng{ganic
| east a consi derabl e proportion of the positive

oXglter detv@Tisstiidissrof Ryiemsse sty ashe educetranwave index and

el S0 A 30 Ayesss %eitff]e r O SN NG capapilitles,

chemi ¢al” resistance as we as agei ng and
ma¢-rrigdisst areseil tThirs aopenrst upe ey fied dsniodrference effect.

lication f.ar plastic substrates such as these, for.
S%&%r%]%ewaﬁbn“{%elsgfsee ’ofLoafch TPECt U - G HSEIT | R¥ gy niobium
oxsam tcar \amtel ldimxiwe laashighthef casel of- chaddi Mgt orials,

a rt, of furniture 25 itens, in wich the ageing and
asU??'-eﬁ‘g‘siasSt Sice GHd Pre it cved” 'crh%‘in}l Tt Yot fdex halerial.
Imechaniical tediist anca e eant Nge BNek Pove Shhfgrference
o agents rg@iuru in rrgé or_ advant ages over uncoated .

Substr & €55 90T dét 13T et T heS chatact @Rf sty calso
acfi v eatdnd)l 1assi 30 ipaner id1 1) Mo OfndBki PPakd BEIAEIbetter
‘ to wite on, even a sinple  single-layer

Cafthi YT 1980t iVe IEYerCH I S Ut sTHRES ttecti ve.

However, nultilayer anti-reflective |ayers can also

al ways be wused. This is worthwhile, for exanple,
Thihere Sl StUt Bi'ng: (R 1St b Are? imeehderic bl ben the
fdﬂMﬁﬁ%ﬁblébxﬂ”ﬁdﬂﬁﬁ|é¥3mpﬁhi§ﬂ@ﬁ§bdfﬁé§@§ P UsLeh f P ference
téit e dé%J¥¥%§¥M¥% this case, identical reference signs in
the figures denote identical or similar parts. In the

figures:

Figure 1 shows a schematic view of a first exemplary
embodiment of a matt-glass pane according to the
invention,

Figure 2 shows a variant of the exemplary embodiment
illustrated in Figure 1 with a two-layer glass,

Figures 3 and 4 show modifications of the example
illustrated in Figure 2,

Figure 5 shows an example with a matted surface in order to
produce a milky-glass effect,

Figure 6 shows an example with & compositze-glass substrate,
and

Figures 7 to 10 show examples of use of panes such as these.

Figure 1 shows a cross-sectional view of a first exemplary

embodiment of a matt-glass pane according to the invenzion
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according to the invention, typically conprise
i norganic oxide |ayers which, because they their
refractive index and 5 their optical thickness differ
fromthose of adjacent materials, result in an
antireflective interference effect. Suitable
materials are, for exanple, titanium oxide, niobium
oxi de or tantal um oxide as high-refractive-index

wHBIErd lSri seds MWeddbasrsid | 200 OXhH€r@8SnAcf 2 pane, which in
| ow-refractive-index material. 10 In addition to t he

EHes (TS St | TP SR Ve e eFPependencarieelly

Lidjidf-erantc strface: eheracd er |i8:8dditionahlysghsOrate a

achi eved and leads, inter alia, to the surface belng
CEtt eIt BiEG tRP bt I3RS RRFEREURBPEAW BNCE bie peasfols of a
mfﬂk&idméggJcﬁhéwﬁét$¥i§fﬂﬁéé@egnhghggrSag@t95'nbg the

fol'l owi ng text using exenplary enbodinents and wth
N§GFeranicey Qkﬁﬁiu?QREWan$¢tlﬁt@ﬁrstcaselUteehtm@aerlais can
a TS HENGR S Wi tQ@‘{éBHéeﬁod otg identical or

simlar parts. In the #lgures. 20 Figure 1 shows a

schematic view of a first exenplary enbodi nent of a

td s cor di Lh ' tion, Figure 2
Ll s pote. SECpEghan | e LOUEDICone 1 BHECa e
fddd ust rlat echis FRgar eedcawdhna twothayénvghassn, an

TBLERAAY folon oo el Lane ol LS BXALEY. o

with a matted surface in order to produce a _
Tﬂglgﬁgéﬁégﬁ%éﬁfggtlaSQ F§9§£$ P Sgogge%ndgégs Lgdvﬂ%gr

a conposi te-grass substrate?y 3R g
example, by means of sol-gel coating, pyrolytic coating,
sputtering or vapour deposition on the useful side 4 of the
substrate 2. Admittedly, at first glance, it does not appear
to be worthwhile providing a pane which is not clearly
transparent with an antireflective coating, but,
surprisingly, it has been Zound that a layer such as this
results in highly advantageous effects on a matt translucent
substrate. For example, it has surprisingly been found that
the usefu. side can be written on with pens considerably
better than is the case with an untreated surface.
Furthermore, for example when the matt-glass substrate is
used as arn illuminated surface for through-lighting and
viewing of objects arranged on it, reflections from other
light sources can disturb and distract the viewer. One
thought in this case, among others, 1s to use a substrate
such as this for viewing and through-lighting of photographic
images. It is also possible, for example, for the
antireflective layer to be coloured, so that the colour tone

fa

of & light source arranged at the rear is changed.

The antireflective layer system may additionally comprise

defined Zilter components in order to provide coclouring in
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Figures 7 to 10 show exanpl es of use of panes such as
these. Figure 1 shows a cross-sectional view of a
first exenplary 35 enbodinent of a matt-glass pane
according to the invention 9 which conprises a
substrate 2 in the formof alPane, which in this
exenpl ary enbodi nent has three-dinensionally
light-scattering structures, which give the substrate

thas Whanskucent E@hp@ﬂtantt%a@sweé}! @%%%arn?aflﬁ%ord &e
formof a 5 mlky glass. The material used’in t

InggEEerenRst LaneEss Sar dof igleds & rerfckrias s amd/@tmeqolouring

pithapskucent materials can also be used, such as
suitabl e polynmers. The substrate has a useful side or
front face 4 and a rear 10 face 6. In this case,

inaﬁﬁoéﬁkﬁgnﬁg_bae b%!%%hF%Q QQF>%Q#L %ﬁ!?%%é% G.d ayer 8

is applied to the usef Yective
llké?eﬁa8°ﬁa§rﬁ@vehﬁeeﬁo@epogulédl frort © -eXars @arsy is

bagﬁamstognéo sgehlﬁgﬂnggd p%&ﬁlyﬁ4 tﬁ? Elng, 15

sputtering or vapour deposition on useful side 4
of the substrate 2. Adn1tted|y, at first glance, it

Inaﬁi ngke?p?% ine gnqe %% %Q%h prr9¥lde%ﬁ%lon, the matt

I's not clear transpar
paantmagfhe&ﬁmVege@aBuwgbcbmbﬁt SUf @ silnginy ndtidmasievice

.bee nd | ayer such as this 20 result |n

Wlﬁﬁgﬁlgggdvgégagég&s SF &S Y E Tt 6 &5

pregbstiatedeFareexanpltée mbﬂt%@hﬂﬂdﬂpdﬂdﬂﬁ@ﬁf&%ﬁb#duﬂmbely
th the, usefu=_side can be wjtten on wt ens

oo TP TR GPet RaRTis At @AY WROUS Ty be part

ofunhr ¢at edisurfiace deviuet haromwre, f fore exanplie.whem therice or

tt-glass substrate .is 25 used as an illum nated

EHPPECBIPQFCFﬁP8u§ﬁVPF§hting and view ng of objects
arranged on it, reflections from other

Figure 2 shows a variant of the exemplary embodiment
illustrated in Figure 1. In this variant, a two-layer glass,
in particular a machine-drawn two-layer glass, is used as the
substrate 2. This two-layer glass comprises a clearly
transparent, preferably colourless, base glass 9 which is
used as the mount material for a preferably thin milky casing
layer 10 in order to produce diffuse i1ight with few shadows.
In the example shown in Figure 2, the casing layer 10 is
arranged on the rear face 6 of the substrate, with the
antireflective layer 8 being applied to the opposite useful

side.

In the modification illustrated in Figure 3, the casing layer
10 is arranged on the useful side, and the antireflective
layer 8 is deposited on the casing layer 10. Figure 4 shows a
further modification of the examples shown in Figures 2 and
3. In this development, the casing laver 1C is l:ikewise
arranged on the rear face, in the same way as in the example

shown in Figure 2. In addition, a further antireflective
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i ght sources can disturb and distract the viewer. One
~ thought in this case, anong others, is to use a

substrate such as this for view ng and

t hrough-1ighting of photographic 30 inmages. It is also

possible, for exanple, for thé antireflective |ayer

to be coloured, so that the colour tone of a light

source arranged at the rear is changed. The

laggkg@eﬁlseﬁbioﬁ@ebaxgr cfystem.may, add tiqnal lr)’otcgg:ﬂr}i Sfproves

defined filter conponents in order to provi
thgordarpRgerastdcst hifs they L sEifulers icsnponentas ssucimaseases

th Y oconprihse s hhaterference .l ayer def.i -
e o r oaBur T rg T orgrerr e e e reas
thipuehnabeveriétredeneht vet e wear- gl ass pane is
illumnated fromthe front, or the matt-gl ass pane is
back-l1it and is illumnated fromthe front. In a
Inf ghehexampflienstrent: accordiung too arfte dneemtddiniiddeion to the

n antagequsly he part of an .
al??%b%i%%P?%ﬁ%8g3¥ég%$ﬁrfh EQF%5¥3Iéd@ﬁﬂlﬁﬂﬁﬁﬁn%Qnrhe form
ofdevimeg ted aurdarcef dCe ipr grextd ao gevddese ar niieky glass

tt-g s _pane may _al ternati vel be illum nated from .
ef?%S%Frg%% DRa Ry a&&aﬁfaé@ﬁﬁ@f?xhe %ﬂtexﬁﬁghﬁY Py etching
ori IslnniblatitangdeTinde wixiempd o ryormbddd imdmation devi€ecuiarly
or _ 15 a front .proj ection device. Figure 2 shows a
COF&r FANE o VENE LERERPINar’y ' efbodiTents 499 Utd G ¥y §n @ matted
rFisgure ekinkn sthikies .vari ant, a two-layer glass, in
particul ar a machi ne-drawn two-| ayer glass, is used as
the 20 substrate 2. This two-|ayer glass conprises a

onchear oy helr 23%RAI e, rarkefel ahl v £l oW | @sshalastrely
glass 9 which is used as the nount material for a
SeﬁﬁéﬁéW&bFﬁ @HFﬁ MQ1EF(9%ﬂlﬂfhere Lo tThe suriace.
Alternatively or in addition to a matted surface or a
scattering sheet, the rear face can also be painted or

coated, for example, with a scattering layer.

In the example shown in Figure 6 a laminated glass is used as
the substrate 2. In this case, the substrate 2 comprises a
clear-glass pane 22 and a matctt-glass pane 23, which are
laminazed to one another by means of a sheet 24. It is
likewise also possible to use a matt translucent sheet 24,
which then produces a matt-glass effect. In this case, both

panes 22, 23 may then also be clear-glass panes.

A matt sheet which is preferably composed of plastic can
accordingly advantageously be arranged in the laminated glass
and/or also on the laminated glass, as illustrated by way of
example in Figure 6, in which case the expression "arranged
on the laminated giass" means that it i1s appiied to one or
else both sides oI the laminated glass and is retrospectively
fitted to conventional panes, for example to windows oxr

doors, or else o motor vehicle doors, in particular to
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| ayer 10 in order to produce diffuse light with few

shadows. 1In the exanple shown in Figure 2, the casing

| ayer 10 is 25 arranged on the rear face 6 of the

substrate, with the antireflective |ayer 8 being

applied to the opposite usefiffi side. In the

nodi fication illustrated in Figure 3, the casing | aver

30 10 is arranged on the useful side, and the
emeidi@fd ectd v tayeri8si S deposited on the casing

| aver 10. Figure 4 shows a further nodification of

t he exanples shown in Figures 2 and 3. In this
whalevelppienini dinei cashpgebayar A0 ksaki keweSewnachangads =

on the rear face, in the sane way as in the exanple 35
Panoihl G guaeted ¢h Bagi BLER, factnpt Awpy from the user,
is atidefd@cii viend 1l ahayere8 b3$adBPbirednt opkheskgancbace ass,

6. This not only inmproves fhe characteristics of the
thigefiposh deandutvial s  hckeadésvetHecamuhe 6fcphghfmay
poifPWufyorya 1ight source at the rear through the

antireflective layer. 5 In the exanple shown in Figure

5 and as a nodification to the already explained

; th eafr c O.j,spi Bt he:fo of. fa d .,
it é%§§%2§*?%£o$%%§@f§t%rg %gegg Eﬁﬁ&y&gpésgf g??%%?f a-s0
hahenomeg t i man clawo beapeovi Hedubbbragramnpls, alsy tetichimay then
ndpl ast L 0g,, . This. en ryenqhae Ene t 1S a

ad%éﬁ?%%%?%?f§ gt%gt?éf?écfﬁéengkﬁe¥gaggvg,yaglﬁééfhe

application of a matted or scattering sheet. On the
c1giher hand,cLthe peited surface i s gomparatively 19, o,

sensitive to oir? PGR can adReré to the Sarf'SEe.
ardtiescattyel yloassi niaddettonut arafpat céddslimnicadeterna’ or

external walls of building parts, a room divider, a wall part

or a wall element.

It is also within the scope of the invention for the glass or
this product to be a door or a part of a door, or else a

window or a part of a window.

It is also advantageous for the glass or the product
according to the invention to be a part of a piece of
furniture, in particular as glazing or protection against
viewing, or 1s arranged as a resting surface or writing
surface in a panel of a piece of office furniture, in

particular a writing desk.

n a further refinement, the product may also be a front

attachment pane, in particular for monitors or display

The following figures show products for which matt-glass

ranes according to the invention can be used.
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scattering sheet, the rear face can al so be painted or
coated, for exanple, with a scattering layer. 20 In
the exanple shown in Figure 6 a lam nated glass is
used as the substrate 2. in_this case, the substrate
2 conprises a clear-glass ggne 22 and a matt-gl ass
pane 23, which are lamnated to one another by neans
of a sheet 24. It is |ikew se also possible to use a
Fidmid 1 {Wﬂ??%hﬁ&'@&ta%ﬂ w25h Whi ﬁbaﬁbenm@tOdUEESSapane 1,
matt-glass effect. In this case, bot anes 22
as rﬁ%ﬁ t a‘?%%“bjebc?‘eafrogl%%%mlﬁ%\ﬁes“)t\“ng??%ﬁaeﬁ Wi ERTuTes

1 i @refres ald - composeshod pl astis enns aggﬂpdbngbyd on a
advantagfously pe arranged in the |am nated gl ass
Stafify/of - alld wrethe FiRF nat e gP§s§a 859+RFFaEsPPrAEed B&th the

anWeye Of e & ?M@'anﬁrF*Qufﬁ BhlbncﬂﬁbCHSQQSQStBewrl ing
expression "arranged on the |am nated gl ass" neans
suifpgic i tBagk apptietP¥ ot dnel 8P PEPE¥EIBEt ACSi 8BS BRTinglass

pand@m nai.ed, ghass: andri st ée£ﬁ0§9§§hhM§k¥d fikttedgtQurrace.
convent i onal panes, for exanple to w ndows or %

doors, or else to notor vehicle doors, in particular

rid®rd 2 QGQCL&WVBSE yehicl §§ u%%n aopaﬂ‘ia‘{?@'l%h for
is matted on the fear face, which nmeans a pane whi ¢h
vigwimmtaed owaihet smeOfakérﬁgyamygﬁrsomTpﬁe ggai, bexj 49

11%&@@egoxh$stg‘§s' am,pat ed; gl ﬁé%toéﬂ'@st Snlsaﬁ‘ n%%@h is

gTass snoot h~ pane, ~whi ch relatively easy t
hekd elm, 2 nyampol ht Butradr dsagAas| 3hi nanedegbasyended m a

S r as_this - ourse, .al.so_, 10 -
hoﬁ%$§5t%%§a?%ggsa§%s@hA gﬁ gtfa?é g&ch ag ?hls n§3§%ﬁqﬁd Hn
fr@MVa@fagbeushyiabébpbelva tihe fhidr suoft asaf ét pfgltass.

ma%%aﬁfggsoéaggf?Eyagdassesoéugﬁlumlkg%%% n%%ougnn%%%

back-1it matt-glass pane 1.

Figure 9 shows a light panel 25 as a further example of the
use oi matt-glass panes as are illustrated by way of example
in Figures 1 o 6. The light panel 25 may also be in the form

=

of a drawing panel or drawing bocard. A matt-glass pane 1 with
an antireflective layer according to the invention on the
useful side or front face 4 is incorporated in the working
surface 26 of the light panel. In this example as well, the
matt-glass pane is back-lit. A light panel 25 such as this
may be used, for example, for working on film negatives or
slide positives. Light panels such as these are alsc used for

checking master prints, for example for offset printing.

Figure 10 shows an example from the sanitary or bathroom

field, in which matt-glass panes 1 according toc the invenzion
are used Ior a shower cubicle 30. In this examp.e, matt-glass
panes are used in particular for a door =zlement 33 and a wall
element 35 which are fittec to the shower cubicle 31. In this

example, there are no particular useful sides or rear faces
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architectural glass, in particular for cladding
“intéernal or 15 external walls of building parts, a

roomdivider, a wall part or a wall elenent. It is

al so within the scope of the invention for the glass

or this product to be a doot“or a part of a door, or

el se a 20 window or a part of a window. It is also

advant ageous for the glass or the product according
oftohtheatnvebkkenphacbe anpamti sofcaaepi ege wefy of example, it

. _furniture, in particular _as glazing or protectian »
15 L §AVABE 38O PePngPPoY B ATt & 4 PEsH g to both
siqusfaceche pahksngMasurhaeed mangpanels ofi1a pieee &f in
.office furnjture, in particular a witing desk. In a
FIgUFrEner CFBf PRelERE, PRe tPrSd =B -al so be a front

30 attachnment pane, in particular for nonitors or

_display _devices. The follow ng figures show. products
TheopnGhTBRIREFL VG a8¥ ST FaRES Hcording W the § MM tepes
fo€aBnbgpysedac13n Ehaur as7 tshaws @ wWhitehoar d wid i i cal

coated matt-gl ass pane 1, as has been described, for
APBRARPIES Wt RRBPEFeAte COBTFE GHAES SOl Rag s WiHdout any

an@ﬁ&%fggé‘%%v@a@%y%ri $si B thisexawlg heldy 2t 3 n _S’itrﬂnd
17. The useful Side 4 of the matt-glass pane 1 wit

retfﬂa_éCSiaﬁﬁi~r @ﬂﬁé@?iIV@rIGayéﬁ ih:s-ﬂSi riP_etem' s awask u]sae“d e a

an®h i bieRg o SYEF 368 Backdli ghtidng i, also Jyovided for
the matt-glass "pane 1, in order to create an
illTumnated witing surface. Figure 8 shows a |ight

b s -used,. faqr e I f. Q vj.ew a
1t00% %gvﬁﬁus YS 80 Qo e X 1&g T:9f ék d.5M AL
““eval uation of xSr &y vagés. e 15 ght boX 19 11 E%Vﬁ se
ingenprpses sanback<elsitlr gt glassiepaneniplarhi gmbicgliments
described above but in fact can be varied in many ways. In
particular, the features of the individual exemplary

embodiments can also be combined with one another.

Depending on the embodiment and application, further layers,
such as a further layer which makes cleaning easier and
reduces dirt can be provided according to the invention, as
is offered and marketed, for example, by Schott AG under the
name "PearlFinish", or from other companies under the name
"Clear Shield".

For the purposes of the invention, the expression "glass" is
not just restrictea to inorganic glasses in the conventional
sense, pbut 1is also intended to cover organic glasses, in
particular essentially non-crystalline and at least partiaily
amorpnous, preferably transparent dielectric material, in
particular plastics, in which the crystal component, which
means tcthe crystal component determined by X-ray diZfraction,

is less than 90% by weight of the plastic.



held in a frame 21. X-ray imges 20 can be suspended
ina holding apparatus on the frane, so that they are
arranged in front of the antireflective useful
surface 4 of the 15 natt-glais pane 1, and can be

il lunminated through the back?lit matt-glass pane 1.
Figure 9 shows a |ight panel 25 as a further exanple

of the wuse of matt-glass panes as are illustrated by
Inwayieoftaexranpl plagﬁlbﬁ Ringutes: re N t6.- rEhesdd gt panelre only
. Iso be in_the. f.ormof a .draw n anel or . ,
Slggngﬁ “board A" ﬁatﬁlglaﬁsﬁﬁﬁﬂ?ﬁtqmt Qﬂ?enL may a-so bpe

graatbmeﬁhebbuvelbayeﬁsameqrmdﬁldg)ﬂﬁﬁaddwmﬁRKO%dﬂtéJ@
spusefu %%de or front face h|sJJncorporated in the

Rork WS Sur PHEE 28 &Pt RETSGHY SFdrele Jaythikeing easier
toexatpkecasawel ko thea25 matt-gl ass pane is back-lit. A

i ght panel 25 such as this nay be used, for exanple,

for working on fil mnegatives or slide positives.
Iangmtl@am@ks sUeh-asahkese e Alse Lsed f.ore Lhecking

E prints, for exanple for offset pr|nt|ng 30

exﬁrz FBt1H SHOWEPAR eRANMISE farSomItie Sdmint A9RiarSt viewing
anBagheeem fbi-ekelambn eWhisc i 1Rt a@%n@@e%a%%c%rd' ng

to the invention are used for a shower cubicle 30. In
mopREeréxanpl e, matt-glass panes are used in particul ar

for a door elenent 33 and a wall elenment 35 which are

fitted to the shower cubicle 31. In this 35 exanple,
Futﬁé?émQFéfnénséﬁﬁpcgﬁapl@§éﬂ&1V@hd9§umaaq§mmduﬂmng,l¢t is

t a p - e,..b

alggaﬁgsgggﬁb QFS§§§V§2§EQQ§E§£?§'app%y an%ﬁ%ﬁ¥ ectlfg‘ded
wikthyembegded betrhicdiedes of the panes. Matt-gl ass panes

1 as illustrated in Figure 4 can be used for this

pur pose. 5
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The ant-reflective layers result in a nunber of
" advantages for an application such as this. For
exanpl e, the optical appearance is changed in
conparison to panes without any antireflective |ayer
as a result of the reductionin 10 reflections.
Furthernore, it has been found that the
antireflective layers also nake cleaning easier. It is
Ligbvbousetoranper sombskiskl ed in the art that the

invention is not restricted to the exenplary
enbodi nents 15 descri bed above but in fact can be
1 varcedtefdl maby-wayss bAnparticular, the features of
5 the_ i ndj vi dual exenplary enbodinents can also be
conblR@d* ™ Eh one another. Depending on the
4 enbodenent sand, appbheatken, further |ayers, 20 such as
a further layer which nakes cl eaning easier and
redi&d8 @fFE can be provided according to the
g I nveptienriastiys ok{ered and marketed, for exanple,
by Schott AG under the nanme "Pearl Finish", or from
9 ot hePleBhrp&AFeB2GAdEr2ERe nane "Clear Shield". 25 For
10t heypurposgsiaf theeknvention, the expression "gl ass”
is not just restricted to inorganic glasses in the
12conVertrBnarrfsense, but is also intended to cover
1507 ORRk €0, @338,k particular essentially
non-crystalline and at |east partially 30 anorphous,
17preferaBly transparent dielectric material, in
19par£E8HkaBOQIaStics, in which the crystal conponent,
whi ¢ neans the crystal conponent deternined by X-ray
20di f Kraeti omagei s | ess than 90% by wei gh of the
>1Pplagtic. 15 In the case of plastics which are not
transparent or are only
22 Clear—-glass pane

23 Matt-glass pane
24 Sheet
25 Light panel

26 Working surface of 25

30 Shower cubicle

31 Shower tub

33 Door element of 30
35 Fixea element of 30
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" also be greater without in this. way | osing the

slightly transparent, this crysta-Iline conponent may

positive surface inprovenents, such as the LLOYD WisE
antireflective layer being easier 5 to wite on and to
clean. In particular, |less-ttansparent substrates are
al so excellently suitable for use as protection
agai nst viewing and glare, for exanple as front
attachnment panes for 10 nonitors. Furthernore, instead
of plastic with surface matting, it is also possible
Pt use pignented plastic or plastic provided wth

a icles. 15 16 List of Reference Synbols:
1 Coated nate-glass pane 2 Substrate 5 4 Useful side,
front face 6 Rear face 8 Antireflective layer 9
Col ourl ess base glass 10 MIky casing laver 10 12
lvat t ddtsuoflace PERevhiaampwdlsingamelma tI7 oStaarsd si@p dtimgitte and
box 20 X-ray inmage 15 21 Frane 22 C ear-gl ass pane

an antireflective layer on at least one side of the

matt-glass substrate, characterized in that the matt-
glass substrate comprises a substrate which is painted

or coated with a scattering layer.

2. Matt-glass pane according to Claim 1, characterized in

that an antireflective layer is arranged on a useful

side.

3. Matt-glass pane according to Claim 1 or 2,

characterized in that the matt-glass pane is coated

with an antireflective layer on both sides.

4. Matt-glass pane according to one of the preceding

claims, characterized in that the matt-glass substrate
comprises a two-layer glass with a clearly
transparent, preferably colourless, base glass and a
milky casing layer, which in particular reflects white

or colours diffusely.
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6.

23 Matt-glass pane 24 Sheet 25 Light panel 20 26

- Working surface of 25 30 Shower cubicle 31 Shower | itaMp wiSE

33 Door elenent of 30 35 Fixed elenment of 30 25

LLOYD WSE 17 Patent Clains 1. Matt-glass pane,

conprising a matt-glass substfate and an

antireflective |layer on at |east one side of the 5
matt- gl ass substrate, characterized in that the matt-

gl ass substrate conprises a substrate which is painted

or coated wth a scattering |layer. 2. Mtt-glass pane
5aCCo d|n to daimil, char cteriz i,n 10 that an . .
antlpeflgggﬁ$§ PEYEr SCSO&f gﬁgé& gﬂaénhééfﬁ%aﬁﬁékﬁr%fed in
Matt- gl ass, pane accaording to Claim1l or 2
charﬁgﬁérF?@daPﬁlFﬁé@eFﬁgVﬁa@PyﬁFa§§dp§ﬁ@|Q9%&ﬁ&eifyer are
15 with an antireflective | ayer on both sides. 4.

Mat t 2Grasgepans @@@@ﬁdﬁﬁgSﬂééén@foﬁhﬁh@léﬁagﬁﬂ$m

clainms, characterized in that the matt-glass substrate
conpsh§§§ratﬁmo-layer glass with a clearly 20

transparent, preferably col ourl ess, base glass and a

m | ky casing layer, which in particular reflects white

Matt-glass pane according to Claim 4 or 5,
characterized in that the antireflective layer is

arranged on the casing layer.

Matt-glass pane according to one of the preceding
claims, characterized in that the matt-glass substrate

has a matted surface.

Matt-glass pane according to Claim 7, characterized in
that the antireflective layer and the matted surface

are arranged on opposite sides.

Matt-glass pane according to one of the preceding
claims, characterized in that the matt-glass substrate

comprises a substrate provided with a scattering film.
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© pane according to Claim4, characterized in that tm

or colours diffusely. LLOYD WSE 18 5. Matt-gl ass

antireflective layer and the casing | ayer are L%YDVWSE

arranged on opposite sides of the m|k-gl ass
substrate. 5 6. Mtt-glass pane according to Claim4
or 5, <characterized in that the antireflective |ayer
is arranged on the casing layer. 10 7. Matt-gl ass
pane according to one of the preceding clains,
characterized in that the matt-gl ass substrate has a

tted surface. 8. Matt-gl ass pane _acc ing to Caim
L R R PaR e d i SES T D SRS ot e U ey i
and the matted surface are arranged on opposite
si de§13dMSypagasd e Pare ddc it o TG ol asse substrate
preceding clains, characterized in that the
mat t CHMRES S€sbSt rlamd nax@dc ggrsisses a substrate
provided with a scattering film LLOYD WSE 19 10.
Matt - gl ass pane according to one of the preceding
clains, characterized in that the nmatt-glass substrate

1¢QNMPMiages ga alsanmipatee h @Poassngd thl.c1Malt -1g),ash Pt erized
according to Caim 10, characterized in that the

mat t 1gl 85 tSUH 1Ak GO DR ratlLV/onas: Hane and
a matt-glass pane, which are
clear—-glass pane and a matt-glass pane, which are

laminated to one another.

12. Matt-glass pane according to Claim 10 or 11,
characterized in that a matt film, which is preferably
composed of plastic, is arranged in the laminated

glass or on the laminated glass.

13. Matt-glass pane according to Claim 10, 11 or 12,
characterized in that a pane which has been matted on
the rear face is arranged in the laminated glass or on

the laminated glass.

14. Matt-glass pane according to one of the preceding
claims, characterized in that the antireflective layer

is in the form of a multilayer antireflective layer.
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| am nated to one another. 10 12. Matt-gl ass pane

~according to daim10 or 11, characterized in that LAOYD wWISE

matt film which is preferably conposed of plastic,
is arranged in the am nated glass or on the

| am nated gl ass. 15 13. Matt<2@l ass pane according to
Claim10, 11 or 12, <characterized in that a pane

whi ch has been matted on the rear face is arranged in
the lam nated glass or on the |am nated gl ass. 20 14.
Nhtt glass pane according to one of the preceding

1gl ?racterlzed i n dhat %he antlreflectlve I yer
PS | ﬁeg 8P 618 AATTCAYEr TP fe S P HSEFEHE
LLOYD MYSE 20 15. Matt-qgl ass pane accordi ng to one of
t he ﬁ#é&@&vnghaaa&tﬁsrlzaﬁﬂaﬁ&ct SRtz &4 MatitaO tass substrate
matt-gl ass substrate conprises a glass substrate. 5
16. W@@Prgﬁ§§sap@ﬁésécé@ﬁ@ﬁﬁ@t@o one of the preceding
claims, characterized in that the matt-glass substrate
conprises at | east one glass froma draw ng process,
in particular an updraw gl ass substrate. 10 17.

1kht t Mglasglpare pateodidcag ditgon® ohet e precedidigding
claims, characterized in that the matt-glass substrate

conpeigemsat cheaslctena Adioat- ghass t3ebslaat €118 substrate
Matt- gl ass pane according to one of the preceding 15

cl ai %mga»a@re@%%r hzed 4 remteh@tl ale fmit -9 lcﬁ%gw %@Eﬁjﬁogte%s,

conprises at |east one pl astlc substrate
for pro%%%%&%ﬂl%& %nn%%%r%l a%%n%hbs%q%%¥§lng
17. Matt-glass pane according to one of the preceding

claims, characterized in that the matt-glass substrate

comprises at least one float-glass substrate.

18. Matt-glass pane according to one of the preceding
claims, characterized in that the matt-glass substrate

comprises at least one plastic substrate.

19. Method for production of a matt-glass pane, comprising
the following steps:
- provision or production of an organic or
inorganic matt-glass substrate, comprising the steps
of painting or coating the substrate with a scattering

layer,
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" an organic or inorganic matt-glass substrate,

the follow ng steps: 20 - provision or production of

conprising the steps of painting or coating the LLOYD WisE
substrate with a scattering |ayer, LLOYD WSE 21

coating of at |least one of tRe faces of the organic

or inorganic matt-glass substrate with an

antireflective layer. 5 20. Method according to Caim

19, characterized in that the coating of at |east one

of the faces of the matt- glass substrate with an

ti-reflect ri ses coati Mﬁth
S0l - gel || yariteo o TRAReE SEBond: a0 RA¢ s

20, characterlzed in that t he coating of at Ieast one
of tREIRAEEs OF IIed IaTeitt “@It&séﬂﬁfﬁst%s&t% t%eh veifh an
antireflective |ayer conprises pyrolytic deposition
of aangj@eflepgtiye N@Wegd according to one of the
precedi ng clainms, characterized in that the coating
of at least one of the faces of the matt-glass
substrate with an antireflective | ayer conprises

2vac umtaeRposiddcartiely alo dledst 1one dawelctedd 253 in that
Met hod according to Caim22, characterized in that

the %%%U%@aQ:%%S'&ﬂ it OfeAlt | BRStoONGd BYRle CUPIiRes
LLOYD W SE
matt-glass substrate with an anti-reflective coating

comprises coating with a sol-gel layer.

21. Methoed according to Claim 19 or 20, characterized in
that the coating of at least one of the faces of the
matt—-glass substrate with an antireflective layer

comprises pyrolytic deposition of a layer.

22. Method according to one of the preceding claims,
characterized in that the coating of at least one of
the faces of the matt-glass substrate with an
antireflective layer comprises vacuum deposition of at

least one layer.

23. Method according to Claim 22, characterized in that

the vacuum deposition of at least one layer comprises
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the deposition of the |layer by sputtering, chem ca

" vapour - phase deposition or vapour deposition. 24.

Met hod according to one of the preceding clainms, 5 LLOYD wisg
characterized in that a nultilayer antireflective

| ayer is applied. 25. A ligh&2box, in particular for
viewi ng X-ray imges, having a nmatt-glass pane
according to one of the 10 Clainms 1 to 18 or produced
using a nmethod according to one of Cains 19 to 24.
26. The Iight box according to claim25, which has a
further er_.which eanln and .reduces dirt

15 o3 RerHRRe i Bo R Tadder diite t YA i 28 Lra, CHeriical
characterlzed in that the product is a whiteboard, in
whi c2B28¢ ~2RaF&e AP OSiide OB th &/ R §leRes igdma -
which is provided with an antireflective |ayer, forns
the witing 20 surface of the whiteboard. 28. The

i ght box according to Caim25, characterized in
2ihat Mehé odattcaglirassigpdmne dne feefc kKl o ek disigpradfeamedyl y
LLOYD WSE 23 part of an illum nation device with a

r ear chage ctiddiwddnaty amaded arilari laveaaraftde flective
projection device. 29. The |ight box according to

A ai ma2er gRargghardsged in 5 that the matt-glass pane
isillumnated fromthe front and is preferably part
of an illumnation device with a front illum nation
device or a front projection device.

25. A light box, in particular for viewing X-ray images,
having a matt-glass pane according to one of the
Claims 1 to 18 or produced using a method according to

one of Claims 19 to 24.

26. The light box according to claim 25, which has a

further layer which eases cleaning and reduces dirt.

27. The light box according to Claim 25, characterized in
that the product is a whiteboard, in which case a
useful side of the matt-glass pane, which is provided
with an antireflective layer, forms the writing

surface of the whiteboard.

28. The light box according to Claim 25, characterized in

that the matt-glass pane is back-1lit and is preferably



10 30. The light box according to C aim 25,

characterized in that the matt-glass pane is

back-l1it, and is illumnated fromthe front. 31. Use-LOYD WISE
of an antireflective matt-glass pane for a light 15

box,

in particular for view A§ X-ray inmages or other

i mges which are illum nated through them 32. Use of
an antireflective matt-glass pane for products for

illumnation devices in front of test equipnment, 20
in particular for manual or automated visual testing

of b%%&ke%f an illumination device with a rear-face

29.
5
10 30.

31.
15

32.
20

illumination device or a rear-face projection device.

The light box according to Claim 25, characterized in
that the matt-glass pane is illuminated from the front
and is preferably part of an illumination device with
a front illumination device or a front projection

device.

The light box according to Claim 25, characterized in
that the matt-glass pane is back-1lit, and is

illuminated from the front.

Use of an antireflective matt-glass pane for a light
box, in particular for viewing X-ray images or other

images which are illuminated through them.

Use of an antireflective matt-glass pane for products
for illumination devices in front of test equipment,
in particular for manual or automated visual testing

of bottles.



