1 Sound Generating G azing The present invention relates to glazing
units used as sound generators. 5Most audi ovi sual equi pnent avail abl e
on the market (television sets, conputers, nobile phones) conprise an
i mge display screen and at | east one sound generator. The display
screen is usually coated with a protective glazing, customarily

formed by a single or lam nated glass panel. In the majority of cases
t he sound generator conpris o] re.lo akers separated from
the 10 screen. The separ at es%éfﬁ?ngieq}gﬁ}g&'@%@ﬁ%ﬂgpeakers and the

screen results in a bul ky arrangenent. To reduce the

* bulkiness it has been proposed to use the screen itself as resonator,
on whi ch one or norerigxGireSdit RN treRited 6 gﬂiz!ﬂge BEEENReN as sound

form ng the sound generator. 15However, so far the practical

i npl ement #eNEFALETS-such audi ovi sual screens has encount ered nunerous

difficylties associ e | : ' | hit.l

t he regui red quali tf}@qu.gt %ch?w%?ﬁl ﬁ‘%@/&%&?@%&%ﬁ‘?ﬁgg}%ﬁnﬁ%ﬁ%ﬁ éts,
d as Pl at zoGyhiles, @nobile pdogleay comprse argimsge diepddy wetdenaandiat kewss one
of scar ceI\é 0.,3 mMm_The se.ofl a gl ass. panel. with ucf}ba snal |. .
Chi ckncas SPundcReReratn: Hi8 PR sUiebusRrUany doatd BihR G clya elering,
Wt h respegktonfariEctdaricdahy é%ﬁl@é 3R GAmindAed@ldss Pandl. [nPRGhajority of cases
resistance, it is not appropriate for the production of screens” of

| arge di méheisonsd(semsatasr compriseevhei ohmaredendypeakers separated ffrom Hise

" Soungyu" n N r c

gener gi/i nS E%%QZ?%%%?%%%§%&%@%W% 1\8\,18(?%3%%111( %?Sa%f(gﬁgac%aé%}fléeiggg% a
properti epulliynanpangémehaar pol ycar bonate. However, in use such gl azing
units have very poor, opt, cal. g i.ti es, and, a poor meghanic )
resi stance, prinari Irr? ]t%éugﬁ the Eﬁtgness it has béerd PHIROSE \?ﬁﬁ]tsﬁ%e aeTegn dfgelf
remedy thgs REEH 808 SNdvidcRas At 3862 SlciteROun: dhAasied, W bRtRO M¥eably

particularly, the i'nvention ains to provide a sound generating
gl azi ng t hamiongrtbesesndgederatousti ¢ properties, an excell ent opti cal

qual i and 2 good ical: pt rtl.es; .Ln particular-a good,. .

i rrpacp/r esi st ance arl{ic}%%%g’ g@I,fgféﬁgﬁgé?tgqajiﬁwléﬁen{a%on of sugﬁéaudlowsual
i nvent i ongérebasd das acaustued ngenaoat idifficaltés Bgociatad Withntheabrod@ssédn of
one ‘gl ass ]sh_eet, ﬁ filmo ﬁor bent . nmat erj al i}tac.hed to the glass _
sheet on 8lagms srhiRitngallsthedeqared dHalidess Thus gid theit efagie 2pHnd®
ot her fac g i i ti

gl ass shege:tc,hn? }]ogy f?fIGn%agfpll %é:%}rﬁpa &gc{?,ag e@%@g&g?gagﬁ%%[iﬁag els] eet'ci g?dzﬂé%s
rigi d matef isedrcalyeos mmasthe naasifue egless Pamgl with puaf er anlall thickness is

transparent, to.light. . They can be trans ent. to fe L or to .
ont'y She Raeriped By Wreebht oronnrTe by B clah PR Fegrsff tg Togetnical
appl i cat i pgstandd it pansadae apadioredRtdiftel itdhot SpPropiriite €6k the production
In the follow ng description, the term"ilght" i's used to generally

mean al | @ofscaeensitipege dimenforpcemmneber eieonisgrgens).

The gl azi ng accordi " Rvent i i

conprises at |east %gﬁééx%%é‘ﬂ}(a{g{cgﬁg%% f?ﬂ}é?é:flgfsizﬁss geﬁés%rﬁat%)%rpﬁgce
sheet of thegisduiid gaterntiak. glazing from polfherexwditeral aeith benitable acoustic
pi ezaoel ectric type exciter, for exanple. It nust have sufficient,
Dover3 o BREEIHhdn iSRG s P aRae: FIP i eholpher Sthathelatie Brite ive
be arrangggyabodhYoptReat dg@élit%?s tahe g ?6bf‘9ne&ﬂ%ﬁ<¥e§lr redidtahge, grimarily to
advant ageous to arrange the exciter or exciters on the edge of the

gl azi ng. spmefchse of several exciters 20 distributed around the

on o peri phory 1 s Serareirt AtE e SR B TR e By e A bl of
the gl azilagwn glazing units. Not wi t hst andi ng the conditions outlined

above, the choice of exciter (qQr exciters) is not critical far the |,
doti 0 i on of the i MOERPRBHCUIESYy therPuen i pitas £ PEOVIAE gepejating

glazing that combines good acoustic properties, an excellent optical quality and



According to the invention the panel is |amnated and conprises at 30
| east one filmnmade of an acoustically absorbent material.

The gl azing constitutes the resonator. It vibrates under the action
of the exciter generating audible sounds. 3

Consequently, the thickness of the glazithg and particularly that of
the glass sheet is an inportant paranmeter. It nust be determ ned so

that the i - Vi der the action of;, the exciter to emit
Soands of A Afkcaficd) MBbE Tk fefieRfl | Q%08 Tfact feslitinde0afd] dood
dependent seratchsesiotanecedence frequency. |In practice, the aimis to

nmove this towards trﬁge fre uenii es of sound waves, by reduci ng the
t hi ckness of the gl aS% ¥HEE{on felates tag &8neRAing glazing comprsingrat

t he gl ass i COk NG f

s moved to Efy?aﬁ%@%*' Cara; STLRE bF ApSRpLRe na bl R el LS Y on

t he t hbckmawfofs faoes ted tp asbeaindatrigidimateriad ondisthdefece. f r equency

i s higher than the xhum f.r equen norpally audible to the h

ear (about 20 kHz). ri% ﬁlﬁi@%}éggc%qral&go {[ﬁea#(’ nﬁﬂp?bpgﬁaesrsasglp?t, %@?%Of

is theref ahgeriel attRhd@do e skt aif QgRl afatemshani aleast translucent.
t hi ckness of the gl ass _sheet

resistance, it is recomrended that th shee

is nore t HASYETS mﬂﬁe(@bﬁgﬁéa@@ﬁpem.ts hﬁ%-.le ehbe gieasparent to whits light or
are 15 pagti con Tiohs | I .

at | east ItCt (TF.’ gcrf;ly gfclg tarrﬁﬁ?@% %g %@acglwyhlgc ; elalﬁlsl%aﬂrﬁgtn ?l%?qt?%ﬁ@aﬂ%&tlgﬁs a
. The pilif posmspatdneyftolwhitd lightdspaefelrads t o assure the acoustic

quality of the panel. For.this, it nmust be_.nade of,.apsor bent

material. 20In fact &niﬁei fé’hﬁ‘% é%??fl]?tllu%q’_ W?eg‘?r&ohg_ﬁ)rmf%@ BeneRly
| am nat ed ngda@zdlngr & falctidnofMBe shh@rimoTaviitaligiual i ties of the
assenbly can properly play its role of resonator.

Advant ageous| y, t heTSecBasingrmseording tpdibe insewriion) which aets|asna mesomdtor,
700y 7t E1GS BRSSPI e B 0 5 A g

requi ted opttedal. characteristics of the conplete glazing.
The | am nated gl azi@gsi s installed in screens with a gl ass she

t
arranged to face th lf’?‘glitarec‘%rb BESPICHRAPHRCEEPE EXGHeh f?"e@?‘%r%lﬁlr%c &t mugt
practi ce, hagk SEBRlE povdfonated 1R gaewbm@pﬂ?g)gin%ipzé,vme?tg(cﬂhﬁé&

sheets joined by nmeans of a traditional interlayer Sheet in safety
gl azi ng ub¢ asangpe afsnxlodagiosromiler glatingt Hofvevhis it igpelvantigebusin MrBnge

(pol yvi nyl, b I o] vifle t require haracteristi,cs. .|t
700 1 eqtholfgt! b €888 %n TR AR b fhd BECTR0 YR ot B nfratets
generHl | ydigathuted dxpunidsttec pespheryahis adeintageds. H@@Spf@@eoénraiﬁ%‘@rﬁé‘m of
i ndi cates.the anpunt of vibratory energy.caqnverted intq heat, the

t heor et i c%‘les‘?rﬁ’)?ﬁ’lltﬁfﬁ]o&b@@rﬁﬁriﬁwrf é%%eg‘?c’fé%iﬂh éeP@ﬁ@%nqerpﬁ e ugsapanng modes
accor di NnhitiBe ihdvention, a filmis advantageously 5 selected in
such a way that the acoustic absorption factor of the glazing is |ess
t han 80% ( pr ef er abl Notrgithstandz@Otheiroaditicats @aiinet tabove rtheahoredfdxciter

t hat the SQLRPLI factor.is_.nope n,.5% (preferably 8% at_. 200 Hz
and at 20C. e%B@%‘lrSg?? 55?%#51&{(18? éoro{hel%éﬁll)ltl%%fg‘#@ %VQPJ@EPE@HP?@W’QC}WTS
havi ng t heepeafdrally @edl SkhapeLORELHaf afcifdrs hRecHEbhmeRvd QY With
vi scoel ashl C characteri gtl CcsS, on which the absorption properties

depend. ThHe IBKeaHoRmEEaItHese PradyradabeNXT tplatundesrtbeseame HNXT SoundVu

vi scoel ast gl f LGS ~fler Thes

vi scoel aﬁ?@%ﬁ@?aﬁ%%@%ﬁs ar gayﬁggge%g%zdgmb%n& e Iﬁ%ﬁf‘ﬁg@é&? game
For convéMazicB8ound® "shefredrabdwtus of the products considered 15
according to the inventi.on is,defined at, the tenmperature of 20C |

The shear nodul us 136%“0‘6 ngtPé&ﬁéﬂ%‘i}i%bﬂﬁzp%ﬁeltlggaw g PRisqsAt
advaBDag@éaé;@bﬁe'fi@ﬁﬁmhﬂé%f&ﬁ%@@ustically absorbentA4&@HdI.Ng to the

invention it is preferred that the gl azing provides an average
The glazing constitutes the resonator. It vibrates under the action of

the exciter generating audible sounds.



20 that is not less than 12% and particularly preferred not |ess
than 20% Moreover, this average absorption nust be achieved for the
actual tenperatures of use. In practice, for television screens, for
i nstance, the usual tenperatures vary between 20 and 40C. The m ni num
average absorption nust be assured over 3 his entire tenperature
range. 25The "average" absorption of the glazing determned for all
frequencies from 20 0.4400 . Hz.f o . ive bserhent filmpreferably
only varies to a iinegateaEanen sy B ARIAER b as PR Boor
The vari attherglady elvedtaigearfhspopian® ha@ytiktdrh gt rengebatdet@ niinngdesootha?lhe
to 40C nust not exce,gd SSMd pre ,erabkﬁfrrust, be | ess than 25f% .
30The fil &3ARE CAB YPERHS| t the| gctjop Bt £ CEBISF @pBF@Eﬁ%‘E}‘P@B of sufficient
transpare_r}ﬁte?ngigyj ght. 5 Exanpl es of usable materials for

i ncl ude

the film et hyl ene-vinyl acetate copol ynmers and pol yur et hanes.
In all 5l am nated ar fiZvegtieknesscainlre glasg shwet s giegesdewt sn ity coincidence
particul ar, two_sheets of. glass, i.t.i1s advant.ageoys,to - use filns de
From pol yoraiEnBlap Brretied HRnim it ket RSP RPRGHS L Bttt Eaaaonyd
adding 5 plaast ibel seheig thdehiaidsanif ieczlhaPshadTt 13 HBEmBREI R iRk he
quantity. Whjle in safety glazing units the_plasticisation of the
interl ayeﬁhmknﬁwfrtiﬂ@t esrhenbshnudd beselgctpd 59 thattitseineideneg frequency is
resi stanc i i i i i

ot as-oi D PR e 6 SplcAReBY) £0) RN BEkre e oo AL e BBk of
a nmucho hi gherglgdsashéet gutl iitsy coiboidelnos fréqiencanisbhighee dthaac thed immgcd tnmm

15 30 HeReRaE 7SRl S B bl ed BB Pl DL MRS, s
conposi t eti{dd A EO(HEfSHPE: 1.5 dimeXatitrefort WecsthARGAed. FYBcbd8&5tibas of

adhere themto the glass sheets, these two |ayers sandw ching a |ayer
of mat eri Hlechpnicak semstpnee. Wi ihrecemmended thatdibedhinlingss ebthe glass shéet is

characteristi.c f e J.nv X Thi er ' I e of
over - pl altre e dpeminy GRS EhodRE o Erllan gt are
t hoselavaphafthdarfly cenoBekiended.under t he nane S-LEC. Layered products

of this type are the, subj ect of patent publjcations. such as EP 457
190, EP 566 890 or Ebe 74 s fheetHausy ébﬁ A4 f&é%fortml}%u‘%@@tt HE isnpesierehly
is used maghspdrefitieNtiblt. Wi th 20 a screen or an assenbly for the

pur pose of displ ayi ng@i mages. This screen-formng assenbly can form

t he second rigi d shEke parpedeeoighadilngofadeqatiehis toassuee tw eemistin gality

| ong as i { tself .t enbly.such,as,that .used to form

| am nat e fg‘{hg%%ﬁﬁi'lﬁoﬁtﬁsl?s’ %@Qﬁﬁ@m@?ﬁ of ADSCRY BETEYN 1 i oi ng ¢ he

t her mgpl asti ¢ qual il &stoft 12 necbssaayp st rdsbhator! forinedabys thdREsinAtRl
to formthe | am nated arrangenent using_ an appropriate resin, the
cross- | i kagagshatpisupes hegygahani a&l&@ﬁ@ tﬁ%@mblymnmrgp@ﬂy play its
sheets: the gt @ssnghget of the glazing, on the one hand, the second
rigid sheet or the panel formng the screen. Products of this type
are, for exanple, ebdvantagaiusly,dbekeamad slose ofsigid imatesiahdf theslananhted

gl azi ng unj.t.s _30Natwi t hst andin he, abaye- nentian operties that
" “ahou de b Mo A SR B S A O Ra o e o g af S 2R e
critiosal o etfeel i defmihicticanatirial Mevindv e r@iredoptical charactefi¥@dbChe
of usabl e materﬁl s for the rigid panel include in particular mneral
or synt hé@l"ftplﬁﬁ g§€88such, as pol yacryl ates or pol ycarbonat es.
The di mensi ons of t ' 4.LS:.C n i ass_;shee
second rigid sheet )Tk}ger %{Iﬁga@%} ?%T?z&géslfs ol(r?lrg?ag%%dﬁe iS(r?HEinglnwgtlfh ?h%ﬁss Sflé‘c"t
i nvent i oarratigey toifhte thedmpside tomeshguapptdecatratehetibanpboni ¢ gl azi ng
according to the i riventi%)n is inte degléfor. In geg%{al :
it is advantageous 'PHEEHRY i BARRGS REMHREC-PITARZRIRABS SOBMPOseH of two
than3d meldse Heddy jdifedBIenieaddidf £ RMHitIBRENAEARer SRl liANGEety! Hlatify
desirable to avoi d excessive thickness for reasons of weight,

units, the usual interlayer sheet of the type made from PVB (pc?lyvinyl butyral)

does not provide the required characteristics. It is too rigid.



15 properties hitherto considered to be inconpatible. On the one
hand, the gl ass sheet provides it wth favourable optical and
mechani cal properties, in particular scratch resistance, and its
conbination with the filmmde of acoustically absorbent materi al
provides it with good acoustic properties. On the other hand, the
glazing fornmed fromthe glass sheet and the filmin association with

the 20 second sheet .or the nel of a, screen sur.es_favqur abl.e .
mechani cal resistance ® abSOPpatlon PTORERLY sﬁﬁbﬁ gﬁﬂ]erl%tgeﬁlar%rya%ehBEd by its
accor di ng dcoubtieabsvieicnosr 128 fackdr, alsclaplibaat e smiotnt bevﬂfr@@#fbh@ﬁgy
of i mage di splay _devices such as screens for televisions, pprtaboe
conput er s,CORYBIEE IpioeaAL, thﬁigaﬁomtw& aZHONPheROTBHOB K9P REINg 1908t
chem cal anal ysis equi -t i :1.0N 0,

protective and soungﬂg‘iez{rlég‘?%liZ l|n ga@ég&nﬁgﬁﬂacfg? ﬁk‘gﬁﬁ%@z? rflgﬁl( oér&r?ﬁgalggogﬁly
vocal dat apldéctedor sirchilaawaf dhattlae hognatici dlssofrptiob factoe sfaheqglazing is less
nmuseuns, bhus Lters ilings, mrrors or or ntal gl asses,
advertisin a%?r}@ﬁ s(pB‘?feba@jﬁYi%%’n%t, 29 a?ﬁ?éﬁ@o‘?’%ﬁhéﬁs Hg}lgﬂgﬁ}d that the,
(open lis f : ' [ a ' o
di spl ay séa%‘)%% ,ngIg f%ﬁsﬁhlgﬁglogﬁﬁg%t@i @égﬁfé\ﬁ?hggﬁi@%g@p%g@d At 20°C.
sound geneitabimigory fatormpfaccior sti%gré préfigednvent i on as defined above.
According to the in\(ﬁ]nt i.on, the xpres,sign "di splay screen” .indic %,es
any screen capabl e of PerpELheirpggized fpQuStic PROPPrties gglalsq be dgfined
br oad; glef iyiitd Ascqskti el gStefiotic BntvhRh thE aBEGRR ¢ &eneh

of obj ects?lbut also to al phaebetui:é letters and ?@Tﬂbm%@é%&n& A" The
For exanpkbean modsdve i agqaseniteiythay axpeessay éhe iveseoekasticibynof ithe products
sheet or gogég 1|~ q.on whi ch an i mage has been drawn and/or painted. 5
I n anot her—¢e %pqé in accordance with the invention, the screen
conprises a sheet oTheamevisodelustid oshmractesivticd Watel ealsd odepataiplebn the

i ntended to receive an image .projecte froma ]suitgb{le prqj ector or
support ofeTBPeiRbRTS ﬁ@n@% $THEN G6h | eigf&@é.m Bluysngk ih¢ grorBels considered
par ti g4l aﬁéc%éraﬁi %etiﬁvgrkﬁﬁ YA FHREATh O terh Sr&tﬁpf%eoflgo@f' ned above
that are Irnten for I'nstalTation 1 ninmage generators selected from
physi cal or chemn caTharslegsimodauispiverthe fredricsi 2o, He et eempatsture
nobi | e phones, I n thi plication of the invention, the

. s a
screen coRPr¢ ¥edvantageoushpless tlﬁiwgﬁ- coated with a fluorescent film
to equi p a cat hode . hear:| Eoltl] LYy .
assenbly such as i SA%%?OMQH?%%E#% %c ilté)ﬁ}g?%g#r?? EﬂuagstﬁF (%ﬁ é@%ﬁ?‘gflgs
and t el evasiaveinge absorption factdheveothedergéreefragaargryotanze g ety diog Hz

to t i nyention can_also be applied.in the, bui] di i ndustry, _where

it cal) soipl isBOLfeds e fab wﬁ%&mt}mﬁﬂwg@ﬂeﬁ‘ 36t s a2 adeniigover,

for shopsghihat@lage Qibsb??ﬂi@ﬁ' it RQABvdd fdr) theZ2:HhSr @%ﬁ&a’tﬁr@@ off] use. In
o] t he gl ording to the

invention also relates to the use of gl azi ng acc
i nvent i orbmstige tipahelprisemt sgkens, dor bistandeuthetisual temperatures varyhbetween

speci al f ur etails of the invention wl]. becone,evident .
From the To1 TEARECAERE PRy a1 are AT RERBA P LLT BSUTGR GV e fTus entire
Figure 1 @m@rgﬁj}g@ﬁ%@ perspective expl oded view of a particular 25
practical exanple of the glazing according to the invention; Figure
2 is2a represent at Bt siavierage"t absomttians ¢ Jhee glazing adewrovided for all

practi cal t i =TqF . -Qur e i:S..a_graph
et g, (REITRIE 6 8 PG00k sivenescpbentFEH ey B 0
t enper at unen finiitadhdegreeah eheabfge 3Dusdful teraperhtussrd The whaWSntiwaverage
arrangerrea%ts for positioning the exciter in relation to the glazing

formi ng PRECFTRIEIh Y ST the ferppgrature range @f 29° 4 49°G maisy aet esceedezs% and
measur e aRSRERLILAust be less than 25%.
30 The film must be translucent. It is preferably appreciably
transparent to light.



8 A gl azing according to the invention is given the

overall reference 1. The glazing 1 is applied to a screen 2 of a
portabl e conputer, shown shaded, so as to cover it conpletely. The
screen 2 is a liquid crystal screen, for exanple, as is well known in
t he production technol ogy of conputers ahd conputer nonitors. 5 The
panel formng the front face of the screen is nmade of glass or a
transl ucent plastic il : : h :
in Figure 1, the gl a];;r?énlgb}égc(?)frr}i)lrQ{ﬂ?slg)s(lzﬁg}%I Fdal.% f?{ It}ﬁ]esfﬂgémla\%mmg%e%hg@%ﬁﬂ
a gl ass shmetat4 capdlyangisass] pilgetetbanéEhn gll dmmirsdted arnigenfands camgrising

tially has. e di i h 2 Lt b lied
irect 1y Tiogaihfedhnodents Phtbetist 2arS Sfisadiamidioni 8 Ge s
be hel d slighé Fbns patenflnamidcinsehRRthE phstiRity His@ide ) 8brchs@By GA8ng

shown) . The gl ass panel 5 can have the same thickness as the sheet 4
or havé a MBylciesipselatte appronTéadype tawh in he apnreprgia (uanétbeVhge in

to provid i : i i i gt
par 1 cul arfit R st b iR BEChI AN R, (BEBREE IS Tnaintain o
flat and ragnifibents anechdiniesd sresizsarace fdre tharsitirg. laninatead swrarpendced, biis
a franme 6, in. whi ctg .pi e%oel ectric exciters,(not .shomr/,%) a i nser,t ed.
These pi e X6BHEETIENE 18yt Sy SEAHISARA IMAC BRI ARRK G eart 28 TERdusts £an

and the gliagikRdnash diter dlastaenedla. (gl ass sheet 4, absorbent film 3,
"second rigid sheet g%ihnto vibrate in_a manner caﬁabl e of emtting

sound laves in the pithatooars pe sised mcgdnding dbdbe imeenigon arepdeseribpd in
The gl ass . [ r exanpl e.
The excit %gﬁgéleelf}lnpnﬁg%ent§gbﬁ\%ﬁ So%%?%%ﬁpi%ggbéﬁsheet 4. They

are arranged either Ibéd aenpdssihlé tanse oansbsitfeefim4 coinpriviig Hfoe agemple,
they are set in &I %{pﬁé&{dﬁ)g | am nati on, of the]%as enbly of the two

sheets 4 AN8 BaBHY srpdaradsTe faem & thy ghest Hicciadbesn fyoilayers
i n_contackadiirhihee! 13yer Bf thrfdShat | AREPLAOIBRNHREARRISHRN MrPteion

before Ianm nation So | ong as the exciter or exciters in question ar
of a ihi ckhewstergrsataiihe invariioamhiThinkyenbhy itself besnads of poesifligicised"

Dt oceedi ng it o odulien aF ibis v IR /B e iR ch @Ratle Bisth Seldsui
fast ened uadehehé nghte ShERCs Lapded hredhiclsmaf3tHis tepndré e dubetier Patent

the gl ass sheget .4 and_the glass sheet 5. It is_nmade from an

acoust i caPRPleainsBIch asdiy 467 19 &P paP 89paer BB¥18B4acousti ¢ | oss
factor of about 0. 3- L oed 43 . i i .
The {11m 3 can be made Spars gccdrdilh &) HREiBAE B8k Host Hdichy ien
copol 3her a aenpeharancasshintity éssthefpu@pdse of disglaging images. This scrden-farming

iant of the.ql azi in Fi. the film3 is. f, .
bol yur et HATELRIY ci SO ik Ae W STet b P aeding ahey R L gpution
variant ofo Ifes akazilegds ieelf ionaki Busably stéle abi @i J2adsh forhs Iia[fﬁg%ted

n e

of polycarbonate and its thickness is about 1 nm
gl azi ng sgﬂéﬁhﬁlgiwlﬁ-gure 1, the glass sheet 4 provides the glazing

with a high scratch i . r i.e8. .. .
conbi nati on of the %%%Z%ﬁl&/ﬁée&%?o %&Mb\/\f g ﬁlglgﬁﬁe@g)%%fﬁgs gagg%—t&glglnlpes of
fil mZ anihetdtesotbernti Ginds.dlt ds alsshsmssitie po dvimahe lheigitediarganientergasthg
acoustic properties and assures hani cal . resi stance of, the glazin

L B 8B5iopiits JFotnn e from-GoRESoOTRbIANS CoBAPER et b sepfhe
a gl azi ngsjgild e i1h b achRoh ' :
acousti call%1 %ggggsf?)}é%? ﬁrsrgis %??a@gﬁgl#éﬁ%%gt%%ed diérrg%:’ttﬁgs‘%dg H@Igélgasrlllg t
formi ng t¢ethe pakel ormingtthiessopears tFroductssokanpype iavephort excmple, ehexy
formation. .of .t f f 0 is i $.Grossz=linked in situ

bet ween {} ﬁgmélsggg alg’ lﬁfenéfe ﬁg,e%a%#@ﬁolﬁ%‘h@%&g?%‘ag PHgSSCI‘ een 2, on the
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televisions, portable computers, mobile phones, home cinema equipment or
physical and/or chemical analysis equipment. It also has applications as both

25  protective and sound generating "communicating” glazing (for music or vocal
data) in particular for glazing units for businesses or museums, bus shelters,
ceilings, mirrors or ornamental glasses, advertising panels or partitions, image
frames, loudspeakers ... (open list).

Therefore, the invention also relates to an image display screen,

30 which is characterised in that it coniprises a sound generating glazing accbrding
to the invention as defined above. According to the invention, the expression

"display screen” indicates any screen capable of carrying an image. The term
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"image" has a broad definition and relates not only to the graphic representation

of objects, but also to alphabetic letters and symbols.

For example, the screen according to the invention can comprise a
sheet or a panel, on which an image has been drawn and/or painted.

In another example in accordance with the invention, the screen
comprises a sheet or panel of uniform colour (white, for example) intended to
receive an image projected from a suitable projector or support of elements
generating this image.

The invention more particularly relates to display screens of the type
defined above that are intended for installation in image generators selected from

physical or chemical analysis equipment, televisions, computers and mobile

phones.

In this application of the invention, the screen comprises, for
example, a panel coated with a fluorescent film to equip a cathode tube or a panel
bearing a liquid crystal assembly such as is well known in production techniques
for computers and televisions.

The sound generating glazing according to the invention can also be
applied in the building industry, where it can serve as glazing for windows, in
particular display windows for shops, hotels or restaurants (open list).

Therefore, the invention also relates to the use of the glazing
according to the invention as a transparent glazing of a building.

The special features and details of the invention will become evident
from the following description of the attached figures, wherein:

- Figure 1 is a schematic perspective exploded view of a particular
practical example of the glazing according to the invention;

- Figure 2 is a representation similar to that of Figure 1 of a second
practical example of the invention;

- Figure 3 is a graph showing the average absorption (in per cent) as
a function of temperature for three materials;

- Figures 4a and 4b shows two arrangements for positioning the
exciter in relation to the glazing forming the resonator;

- Figure 5 is a diagram of the device used to measure absorption.
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A glazing according to the invention is given the overall reference 1.
The glazing 1 is applied to a screen 2 of a portable computer, shown shaded, so as
to cover it completely. The screen 2 is a liquid crystal screen, for ‘example, as is
well known in the production technology of computers and computer monitors.
The panel forming the front face of the screen is made of glass or a translucent
plastic material, for example,

In the example in Figure 1, the glazing 1 comprises a flat film 3
sandwiched between a glass sheet 4 and a glass sheet 5. The glass sheet 5 is flat
and essentially has the same dimensions as the screen 2. It can be applied directly
against the screen 2. As a variant, the glass panel 5 can be held slightly spaced
from the screen 2 by an interlayer frame (not shown). The glass panel 5 can have
the same thickness as the sheet 4 or have a more substantial thickness than this,
its main role being to provide the assembly with the required mechanical
properties, particularly when the sheet 4 is very thin.

The glass sheet 4 is flat and has the same dimensions as the panel 5.
It is surrounded by a frame 6, in which piezoelectric exciters (not shown) are
inserted. These piezoelectric exciters are known for causing the glass sheet 4, and
the glazing assembly in general (glass sheet 4, absorbent film 3, second rigid sheet
5), to vibrate in a manner capable of emitting sound waves in the audible
spectrum (from about 20 Hz to 20 kHz). The glass sheet 4 has a thickness of
about 1.1 mm, for example.

The exciters are in contact with one of the faces of sheet 4. They are
arranged either between the frame 6 and sheet 4, in which case they are set in
place after lamination of the assembly of the two sheets 4 and 5 and the absorbent
sheet 3, or on the face that is in contact with sheet 3. In this case, insertion can be
performed before lamination so long as the exciter or exciters in question are of a
thickness compatible with this assembly. It is also possible to provide seatings in
sheet 3 for these exciters, preferably before proceeding with lamination.

Alternatively, the exciters can be fastened to the rigid sheet 5.

The film 3 is sandwiched between the glass sheet 4 and the glass
sheet 5. It is made from an acoustically absorbent polymer material that has an

acoustic loss factor of about 0.3. Moreover, it must be transparent to white light.
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The film 3 can be made, for example, of a ethylene-vinyl acetate
copolymer and have a thickness of 0.4 to 0.8 mm.

In a variant of the glazing shown in Figure 1, the film 3 is made of
polyurethane and its thickness is about 0.7 to 0.8 mm.

In another variant of the glazing shown in Figure 1, the rigid panel 5
is made of polycarbonate and its thickness is about 1 mm.

In the glazing shown in Figure 1, the glass sheet 4 provides the
glazing with a high scratch resistance and good optical properties. The
combination of the glass sheet 4 (of low thickness), the absorbent film 3 and the
rigid glass sheet 5 provides the glazing with good acoustic properties and assures
mechanical resistance of the glazing 1.

The variant of Figure 2 has the component elements of a glazing, in
which the glass sheet 4 is attached to the film of acoustically absorbent material
and is fastened directly to the panel forming the screen 2. In this practical
example in particular the formation of the film 3 from a resin that is cross-linked
in situ between the glass sheet 4, on the one hand, and the screen 2, on the other,
is advantageous in that it can be achieved without any assembly operation
requiring an increase in temperature, since this is not generally possible with the
electronic components of the screens in question.

Different absorbent films (A, B, C) have been tested for their
properties at temperatures from 20° to 40°C. These films have been included in a
laminated assembly formed from two glass sheets, each with a thickness of 1.1
mm. Films A and C have a thickness of 0.76 mm. Film B is 0.50 mm thick.

The technique used for measurement of the absorption is that
described with respect to standard ISO/PAS 16940. The particular conditions are
indicated below.

The equipment used is shown schematically in Figure 5. The
analysed sample 9 inserted into the temperature-controlled chamber 8
(temperature control 18) is supported at its centre by support 10. It is fastened to
this by gluing 12. Excitation is transmitted to the sample g by the vibrator 19 and

via the support 10.
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The circuit comprises a noise generator 17, a power amplifier 16 and
an impedance head 11. The analys;s is performed by means of an impedance
measuring amplifier 13 associated with an FFT analyser 14 and a calculation
systemn 15.

The tested samples consist of 230 x 12 mm laminated test pieces, the
total thicknesses of which are dependent on the type of absorbent film. The
sample is subjected to vibratory excitation (Bruel & Kjaer type 4810 vibrator)
operating in "white noise" mode (Bruel & Kjaer type 1405 noise generator). Under
the effect of the excitation, the mechanical impedance of the sample is measured
(Bruel & Kjaer type 8001 impedance head) and the different resonant frequencies
are determined (ONO SOKXI type CF-910 frequency analyser).

The absorption n is determined by the equation:

N = Afy/fa
where f; is the resonant frequency considered and
Afy is the width of the resonance curve at - 3 dB.

Measurement is conducted for the entire range of frequencies from
200 to 4500 Hz. The obtained values are averaged.

The measurements are made at temperatures that represent modes
of operation customary in usual operating conditions of television type screens.
Three series of measurements are made at 20°, 30° and 40°C respectively.

The absorbent films tested are respectively a polyvinyl butyral film
traditionally used in applications of laminated glazing units intended for the
building sector and two films known to be used in sound insulation glazing units,

The laminated test piece made of traditional PVB, designated A,
does not exhibit acoustic qualities. It is relatively rigid. The film of the tested
glazing sample designated B is a composite formed from two PVB films of
reduced thickness separated by a film having a plasticity substantially higher than
that of PVB. The film designated C is formed from a PVB that is highly plasticised
as a result of the addition of plasticising constituents.

The measurement results are recorded as a function of temperature

and frequency in the following tables marked A, B and C. A final table indicates
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the average absorption value at the different temperatures. The results are also

shown in Figure 3 indicating the absorption as a function of temperature.

It can be seen in this Figure that the absorption factor for the
sample made of traditional PVB is relatively low at the temperatures considered.
It only becomes significant at higher temperatures. The two other products
provide an appreciably higher absorption that, in contrast to the previous
product, decreases when the temperature rises significantly. In the range from

20° 1o 40°C, these two products meet the general conditions of the invention.

A
Temperature Frequency Absorption
20°C 290 Hz 4.7%
20°C 1410 Hz 7.0%
20°C 3237 Hz 10.9%
30°C o295 Hz 8.3%
30°C 1295 Hz 22.6%
20°C 2900 Hz 20.3%
40°C 235 Hz 47.6%
40°C 930 Hz 55.9%
50°C 160 Hz 37.9%
50°C 645 Hz 30.9%
50°C 1470 Hz 32.0%
50°C 2850 Hz 38.6%
60°C 135 Hz 15.2%
60°C 565 Hz 10.4%
60°C 1380 Hz 8.0%
60°C 2575 Hz 8.4%
60°C 4162 Hz 8.2%
8o0°C 125 Hz 9.1%
8o0°C 545 Hz 3.1%
80°C 1340 Hz 2.0%
80°C 2512 Hz 1.7%
80°C 4050 Hz 1.3%
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B
Temperature Frequency Absorption
20°C 215 Hz 32.6%
20°C 880 Hz 48.3%
30°C 200 Hz 28.6%
30°C 760 Hz 37.0%
40°C 170 Hz 22.3%
40°C 660 Hz 17.7%
40°C 1545 Hz 15.4%
40°C 2862Hz 16.2%
50°C 150 Hz 20.0%
50°C 625 Hz 10.8%
50°C 1480 Hz 5.7%
50°C 2750 Hz 6.1%
50°C 4412 Hz 5.6%
60°C 135 Hz 10.9%
60°C 590 Hz 6.1%
60°C 1440 Hz 3.7%
60°C 2700 Hz 3.2%
60°C 4325 Hz 2.8%
8o0°C 130 Hz 9.6%
8o°C 580 Hz 3.1%
80°C 1420 Hz 1.5%
80°C 2662 Hz 1.4%
8o0°C 4287 Hz 1.2%
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C
Temperature Frequency Absorption
20°C 265 Hz 16.1%
20°C 1175 Hz 30.0%
20°C 2637 Hz 37.5%
30°C 220 Hz 46.5%
30°C 900 Hz 55.0%
40°C 150 Hz 36.9%
40°C 635 Hz 29.2%
40°C 1495 Hz 24.2%
40°C 2800 Hz 26.8%
50°C 130 Hz 15.0%
50°C 565 Hz 0.2%
50°C 1380 Hz 7.5%
50°C 2587 Hz 7.3%
50°C 4175 Hz 7.1%
60°C 125 Hz 10.3%
60°C 550 Hz 3.8%
60°C 1355 Hz 2.8%
60°C 2550 Hz 2.7%
60°C 4100 Hz 1.9%
80°C 125 Hz 11.0%
80°C 545 Hz 2.8%
80°C 1345 Hz 1.3%

Average absorption at temperatures of use.

°C A B C

20.0 7.5% 40.5% 27.9%
30.0 20.1% 32.8% 50.8%
40.0 51.8% 17.5% 29.3%

The absorption of the products comprising films B and C is clearly
higher than 12% in all conditions and is higher than 20% for the most usual
temperature conditions. Moreover, for each of these glazing units B and C the
absorption as a function of temperature does not vary more than 35% and even
remains below 25%.

Figures 4a and 4b show two possible types of construction. These
two representations differ in the positioning of the exciter 7 relative to the glass
sheet 4. The figures only show one exciter in each case. In fact, the glazing units

according to the invention can each have several exciters. This is useful in
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particular since the resonance of the sheet depends on the positioning of the
exciter relative thereto.

As shown, the exciter 6, or one of them, can be arranged on a face of
sheet 4 (Figure 4a). In the same way, it is possible to arrange one or more exciters
on the edge of the sheet 4. This latter arrangement has some advantages from the
acoustic point of view and moreover allows the glass sheet to be completely
detached from any element that masks the presence of these exciters.

Figures 4a and 4b show the exciter fastened to the glass sheet 4 and
these can also be fastened to the associated rigid sheet 5. The choice is partly
dependent at least on the ease of positioning these exciters in relation to the

glazing, but also takes into account the special features of resonating the glazing.
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200 to 44@eriptionfofriecaveraged 2bsdrptioneaperfandies of temeodiure réd@ins less
than 35% in absolute value over the temperature range of 20° to 40°C.

7. Glazing according to claim 6, characterised in that the
variation of the averaged absorption as a function of temperature remains less

20 than 25% in absolute value over the temperature range of 20° to 40°C.

8. Glazing according to one of the preceding claims, in which the
film (3) has a shear modulus of less than 106Pa for the frequency of 200 Hz at the
temperature of 20°C.

9. Glazing according to one of the preceding claims, characterised

25 in that the film (3) is made of a material selected from ethylene-vinyl acetate
copolymers, polyurethanes, polyacetals and epoxy resins.

10. Glazing according to one of the preceding claims, in which the
film (3) is a composite comprising several layers, of which at least one has the
required acoustic absorption characteristics.

30 11. Glazing according to any one of the preceding claims,
characterised in that the thickness of the glass sheet (4) is regulated so that said

glass sheet has a coincidence frequency higher than 10 kHz.
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12. Glazing according to claimii, characterised in that the gI ass
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