Mul tilayer Multimaterial Diaphragns for a
Hi gh-Fidelity Acoustic Baffle Loudspeaker Field of the
Invention : The invention relates to the technica

et oL g el o e o NN

appl i ances, and nore specifically to a di aphragm f or*159159*

such a | oudspeggfilay&eRliimatéial BiaphragmsAr t© The

di aphragm of a transducer ensures nechani cal coupling
of a novi ndoxaHighdKidelity Acopssia Baffledcpudspepkesi r gap
and t hrough which a nodul ated current passes and the
nol ecul es of air in order to ensure sound
reproduction. In addition to geonetric shape, the
quaa%iﬁgﬁs qf a di aphragm are subject to three criteria
‘cal level: the weight of the diaphragm
its flexural strength, and its danping. The di aphragm
is customarily prodyced. as a single-materi al .
Theipientipnaslaiss o Medeainicat Sccitral hiahgide 6% SepearpyaNg g
apRITRRLS s [ SpBeitiBAIREIORNE SR peakérs of Qichapphncas, 288 Yhdre spetifically
6. 5-cm nedi urir range woofer, for exanple, it is not
topcliaphsagm for sygly @ leudspeaker.dity desired for i deal
reproduction of the | ow pitched sounds while mastering

the danping for proper reproduction of the
Desedption of Pdbedrtsound zone. A nonostructural sol ution

does not permt individual optimzation of the

criteria. Significant inprovenent was nade by the
Theadigptiraginl f @ thysduver enspteis dsehaniod e@ouplingosfra mbWng Boil which
. 03092, on the basis of sandw ch  di aphr agm of
s PR RRAIR dBd TR A FToE Bk ogt R e AeET shsses gud e
mBMc@lePbPSS irf driéR to ensure sound reproduction. In addition to geometric
shape, the qualities of a diaphragm are subject to three criteria at the mechanical

level: the weight of the diaphragm, its flexural strength, and its damping.

The diaphragm is customarily produced as a single-material structure, of a material
offering a good compromise among the three preceding criteria. As a result, in a
16.5-cm medium-range woofer, for example, it is not possible to have the rigidity
desired for ideal reproduction of the low-pitched sounds while mastering the damping

for proper reproduction of the medium-pitched sound zone.

A monostructural solution does not permit individual optimization of the criteria.
Significant improvement was made by the patent filed by the applicant under number
FR 95 03092, on the basis of a sandwich diaphragm of thermomolded foam both

surfaces of which are covered by a glass film.

Statement of Technical Problem:
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Statenment of Technical Problem 1 The progress made in

the quality of digital sources and anplification (both

in nmusical creation and in reproduction), with

[ ncreasi ngly w der frequency bands extending from 20
0 40 kHz, make new demands of transducers

Thmpg@gmsyna@rlnm@ua},%a&@sgah RErcen 3t hynpliicabea £oth i gusical
cré 't1§h ARd ﬁpﬁgﬂiﬁukﬁc\iﬁl with inde4Rigl PR ek %ﬁen@%ﬁﬁ@s dx@nding

aining acceleration factors suitab
frqm@%ﬁuoﬂﬂdﬁ'lz ofake heWtdpmaedSefrfttsﬂnamC@W such frequency
responses generate, - Danping controlled in order to
elimnate the acoustic "shadi ng" inherent in the
- Ripidétyifet basé spéakediingrbasagply sijendechig risimg-¢nebmclenels, nor e
pronounced as the rigidity increases. The problemis
that these paraneters are interrelated and

- LLoWeR AR dvidir@nasSéy Yo Oithini ddaelerieion dhqbrs 8hitalelfo? reproduction
formats such as 24 bits/96kHz, Dolb gital, SACD,

of thersransiangs Which gpch frequengy EQSP‘HF%SQS‘S%/% i nportant to
make i nprovenents in electrodynam c transducers such
that the quality | eap made by these formats, ,

- rpinacentyolleddn prder FSE‘?IU'@@NCBK@ acoNsiG TEhading” frherest in e

mé}gﬁﬁsosf%é h}\!ig]:llggltﬁo gﬂ@ﬁ‘% whidh tbP@(;méE[}H&%gp:i'b’rﬁ)tuHE as the rigidity

raphr agins eve opnent nce t
increadesty is bound up with the material used. It |s
realistic to state that all the possibilities have
been explored over the last fifty years. Single-layer

THeQITBBIS ! i€ tHER sk phranridié BietinfeR€latdmdlindonipatibleher e i s
thus a significant need for a di aphragm which woul d be

further inproved over the diaphragns described in the

C(Er{sﬁ{éﬁlflﬁ@ﬁ’é W d@htaﬁ&dwf&ﬂﬁts SREL SO NBitIIEKEE:, mﬁ)y Dipsial,

facture woul d remain conpatible wth
SAERaRYP dudiopet %ptugﬁt_rateglcally important to make 1mprovements in

electrodynamic transducers such that the quality leap made by these formats

uitimately becomes perceptible.

A constant factor is necessarily introduced, in that monostructural diaphragms allow
of no development, since their quality is bound up with the material used. It is
realistic to state that all the possibilities have been explored over the last fifty years.

Single-layer composite materials exhibit the same limits.

There is thus a significant need for a diaphragm which would be further improved
over the diaphragms described in the French patent cited in the foregoing while the

cost of manufacture would remain compatible with the demands of the market.

Summary of the Invention

This invention employs a multilayer and multimaterial composite structure. The
structure takes priority over the material with respect to rigidity. The solution
proposed provides a flexural rigidity nearly 20 times greater than that of the

conventional solutions for a cone of identical cover coat (6854 for this invention, as
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Sunmary of the Invention This invention enploys a
multilayer and nultimaterial conposite structure. The
structure takes priority over the material with
respect to rigidity. The solution proposed provides a
flexural rigidity nearly 20 tinmes greater than

t of
againet 3660V pem tetedliilose pulpi BRSNmem far rnreensted dedt | g}m for
ahﬁﬁ\é%ﬁlf Gk %Fﬁ&ggﬁ,&@ﬁlgyeml on, as 2 against 366

or ce ose N mm for inpregnated TM
77 Nmm for alumnum and 42 N nm for pol ypropyl ene).

Wth r cteto the Fr .C] ' g
Wil OaE AR DT RRE AP i ot B ey
appresisbiysthassmebdsaltned dbritestinsernds ofirgidiiy, pyut duimpantant
d.nmportant difference is made which.is.based qn
d1¢f’qr}gec§31§ made whiclh ishased %Iblihﬁ PFOGess lgr%lflh gme r§s1g rald aﬁctf the
poBhetiRfibH 87416 BreCohtrelley. EligRai stadiligchf thi ceacterisabs Isi ty
of the characteristics is wultimately obtained. The
ulémaieleoldfingght eri al s, in particul ar those for the core
of the structure, allows an adjustnent at the end of

danmping. As a result of the material used and the
Thewhbie of indterjads, sn patieulanthese fon thesgoreof e siragtuiesallows an

erm:t ecj se J ustment of the mass and rigidity and
adgl*s{rpﬁrg agg’geeé’%g%g}?gﬁggati on of sound in the
di aphragm As was stated above, this results in a

| arge n er of paraneters sone of which. ar
AS fisdi 2 T e rinBREE A B R RAEo it Y el andirper yers
pefifi et fethdfrhertfof @t i@ aidirigidiay®nd of theisgeedaf propagation of
di aphragms having greatly inproved characteristics.
ORI e hgaghint age of the technol ogy thus devel oped
is the ability to effect

As was stated above, this results in a large number of parameters some of which are

incompatible.

The applicant has, however, succeeded in designing cost-effective multilayer,

multimaterial diaphragms having greatly improved characteristics.

The unique advantage of the technology thus developed is the ability to effect
mechanical adjustment of the response of a transducer by adapting the characteristics

of the diaphragm to the source.

This eliminates the need in the anterior art for resort to subsequent correction by
electric filtration, something which creates phase problems and alters the sound

reproduction.

Detailed Description of the Invention



mechani cal adj ustnment of the response of a transducer
by adapting the characteristics of the diaphragmto
the source. This elimnates the need in the anterior
art for resort to subsequent correction by electric

ST B LGB B e B S Ml
se&fontah@lelvrﬁf% lagé‘rs Sr FhIgdr ef % dotd fsthis@igphraprill BRfMF@M 1

al med f invention and figure 1B a detailed
obsimuslyds intended w0 bé notheesirigjise.s or "plies" of the core of
this diaphragm Figure 2 obviously is intended to be
non-restrictive. Figures 2 to 9 (in each of which A
Figieps 2 se(in eaensi WthtA/repBaspmh sms'rt'eéqyoBspalseacﬁpotisa and C

TR R N T W ——
illﬁdﬁﬁhh% EHedPSOpéreiss inrelatibRtd e nbﬁ-rédnﬁcth&rexamptcs IgNeM\below

exanpl es given below. The invention thus relates to a
di aphragm 1 for a | oudspeaker characterized in that it

T}f‘eqwéﬂ@ﬁ%h@ BRI (6 a @Pfphtadink MForof 1088dpeskerticRirabeAreCintthat
with very high precision™ and thernonol ded to the

geonetric shape desired for the di aphragmthe outer

surf. N ks t f of I ‘i
< b Gl SOHCL b Pl R o0 B B rcision
i mpraagrih¢recnvalddd toebé pecamadrié shape rgsized fot thetdidpheagns ki n
or "outer skin" 6. the inner surface 7 is covered or
not covered with one or nore "inner plies" of woven

- or nhevoesurficbaris covepedghhaekdasionh, prefs‘rabl;amwefam,r ioutey
astratlf% skin or "i iti.o

of tHESO wpvcgwrmon&ggs@bf’ B ppisanalih e et SRS Ty
t he stRHFLA skin or “outer skin” 6.

- the inner surface 7 is covered or not covered with one or more “inner plies” of
woven or nonwoven fibers impregnated with resin and forming a stratified

skin or “inner skin” 9.

The composition of the outer skin, especially the number and nature of the “outer”

plies varies as a function of the characteristics desired.

The presence of the inner skin and its composition, especially the number of the

“inner” plies, varies as a function of the characteristics desired.

As non-restrictive examples, the woven or nonwoven fibers making up the inner and

outer plies will be selected from the following categories:
- glass fibers

- carbon fibers, polyethylene fibers, aramides and para-aramides (Dynesma™,
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plies varies as a function of the characteristics
desired. The presence of the inner skin and its
conposition, especially the nunber of the "inner"
plies, varies as a function of the characteristics
desired. As _non-restrictjve exanples, the woven or
nonwpeeira T KevlarYaNesganiy): ¢thk imer and outer plies
will be selected fromthe foll ow ng categories: glass
fibers - carbon fibers, polyethylene fibers, aram des
Therfaamp anaking uprthecorg ohthe Ssiarmral] tyeds selected frem amengyhe
foh/&%]r ginTM etc). The foam making up the core of the
St Pt ural type is selected fromanong the
followi ng: PlexiglasTMfoamw th closed cells of a

- gl ERglEDRARG v Flodet csts a5 ST HengthEBOBE o B g
densipigallypp@kgen’f rom 50 to 200 kg/nB - pol ystyrene

foamw th closed cells of a density ranging from15 to
40 kg/ nB. The inpregnation resin selected is one of

- the ppt |(19M/yﬂ9¥1 SHRSHdRS wath dibRd By Srhd@dndiey ddlgtg! fYd1 ;50 to

epoxy, polyester, vinylester, and phenol resins
t herd80Xedsti c resins (pol yani de, pol ypropyl ene). The
expert will be able to select the material s indicated
in the foregoing as a function of the properties

- sougiulysyrenefoant witly ctosed érdlsaf nalchsity rnging fitpsn 4hth 40 kg/m’.
optionally, by conducting sinple tests.

The impregnation resin selected is one of the following:

- resins of the thermohardenable type: epoxy, polyester, vinylester, and phenol

resins
- thermoplastic resins (polyamide, polypropylene).

The expert will be able to select the materials indicated in the foregoing as a function
of the properties sought by referring to the attached drawings and, optionally, by

conducting simple tests.

It should be noted that use may be made of different fibers and different impregnating
resins, or conversely identical ones, for producing the plies, all combinations as
determined by the properties sought being possible. Use may also be made of a
combination of fibers and resin for the inner plies and another combination for the

outer plies, or, again, the same combination.
For industrial reasons preference will be given to use of the same combination.

This sandwich material is polymerized either by compression between mold and

countermold or in vacuum molding, at a temperature permitting polymerization of the



It should be noted that use may be nade of different

fibers and different inpregnating resins, or

conversely identical ones, for producing the plies,

all conbinations as determ ned by the properties

sought bean possi bl e. Use may al so be npde of a .
resin AR arcordinglya meqhapigally, Hnifray firuchire.¢ "EEC Iy pREoniefatgs to this
pnﬂ%@sﬂﬂ@aper conbi nation for the outer plies, or,

agal n, the same conbi nation. For industrial reasons

preference will be given to use of the sane

conbi nation. This ' ' LS polynerized

ei ther by conpr essmqﬁémﬁéﬁ%&)ﬁk@{n&%d counternol d or

in vacuum nol ding, at a tenperature permtting

olymerization of the 5 resin.and acgordi ngl :
TR SR PP PR oDl o iRnel R bt e g megim-
rafige ttdhsGucely WG id@feres|vary frisemd anyo Erbadi nents The
current nmethod permits production of a di aphragm for
base-range and nmedi um range transducers whose
R H@fﬁestaﬁfgﬁné%rf Yreﬁﬁé?lﬁy 4Rd pilsé Respéhse Furvies ASORBen RAF od et fr six
requency and pul se”response curves has been carried
vagiationisoyf me¢mbravesr ofthé samse dinmetariioranked-mm londspeakes.
di aneter for a 165-mm | oudspeaker. The thicknesses of
the inner and outer plies were varied by slicing the
Theehizkhedsed af thebmar anddodtéreplien wetrdv arleddryssdisingahe imaterial tom
1.6 tQ 4 The f.ol I.ow emhodi nents were
onfip gt (R sesranes 08 POV P pE 88 rMhon st uotur e
(Figures X" A >>) and the pul se response curves
(Flgures X" B >> are indicated on.the opposite page:
Therfelawingsrehadiments &ﬁreagmgs\csﬂpﬁ@e%ﬁéwm%@%ﬁ%&aﬂhﬁvﬁﬁm
(F{S%gép;@f diagrans in Figures X < C>> the plies or

ns being separated fromthe_core exclusively for _
« Apd and the pulse response curves (Figures X « B » are indicated on the opposite

page; the structures given as examples are presented in the form of diagrams in
Figures X « C », the plies or skins being separated from the core exclusively for the

sake of clarity of presentation.

CWM-L or CWM-2FM 1.5
Figure 2C, 9C

1 inner glass ply,

foam core 1.5 mm thick

1 outer glass ply

(Figures 2A and 2B and 9A and 9B)



sake of clarity of presentation. CAML or CWM2F/ M 1.5
Figure 2C, 9C 1 inner glass ply, foamcore 1.5 mm
thick 1 outer glass ply (Figures 2A and 2B and 9A
and 9B) 6 CV\W or CVWM3P/M1.5 Figure 3C 1 inner glass

ply, foamcore 1.5 mmthick 2 inn | as | i
(Figures 3A and 3B) CWS- 1P/ M Fi g‘S mé“gﬂtﬁ%léss
ply, foamcore 2 mmthick (Figures 4Arigiife 36)

CWs- 1P/ M8 Figure 5C, 7C 1 outer glass ply, foamcore
3 mmthick (Figures 5A and 5B)

1 inner glass ply,

foam core 1.5 mm thick

2 inner glass plies
(Figures 3A and 3B)
CWS-1P/M2  Figure 4C

1 outer glass ply,

foam core 2 mm thick
(Figures 4A and 4B)

CWS-1P/M3 Figure 5C,
7C

1 outer glass ply,
foam core 3 mm thick

(Figures 5A and 5B)

CWS-2P/M1.5
Figure 6C, 9C

2 outer glass plies

foam core 1.5 mm thick



CWs- 2P/ ML.5 Figure 6C, 9C 2 outer glass plies foam

core 1.5 mmthick 7 (Figures 6A and 6B and 8B) These

figures show (conparative behavior of alternative

di aphragns with a cormon base of 6 1/2" - 16.25 cm

| oudspeakers) that : 1. Effect of nunber of plies on a

sandwi ch structure with constant core thickness: The

t sed by increasing the nunber of

(F{%h%%%“d@hmg _ 3P/M 1.5, Figures 3A/3B, as

opposed to 2 plies CV\MZP/M 1.5, Figures 2A/2B). The
TS B o RBRARE pphViEt drtfemelyd HEp S Wl Lommon
basessofss 2" an 6.28 cnHohdspeakdrs)abate t hi ckness on a sandwi ch

structure: the CA5 - 1P/ MB structure (figures 5A/5B)

has a core 1.5 tinmes thicker than the CA5- 1P/ M2

1.str lEﬂ”ééE 8f ﬁlﬁh&lﬂdﬁiheM 4 BndwidtS sthicllirg miith dofisthitcdogals ed

and t IS I nprove It w be noted that
m;ge ngldlﬁm n@r%ﬁ%bx greasing dhe nurabezof pliss fpliggrCWM
- 3P 15 apfgq%%rﬁ/m r@l o§e|a% 3Res CWILL2p/APL 8t IFurés2A/2B).

especl a Sul t pi ston str oke oper ation

Themmméumsmnsawdmeaszed@o hsnt00h1000 1 b thsrpulsin Bptiast
re@rjph %ﬂd‘ﬂﬁ’ée? q.‘lllé]gé iSkiffla@nd of core thickness on a

ure i'nner skin: The rigidity is simlar;
t he th| nner core (CWs - 2P/M 1.5, Figures 6A 6B)

2, COVSEd, oFALD 80 QuLer Bldes SXDIOLT 5. PRYATAYS Stucture
(figures 5A/5B) has a core 1.5 times thlcker than the CWS-1P/M2 structure (Figures
4A/4B): its rigidity is increased and the damping is improved. It will be noted that

the mass is little affected, since the efficiency of the transducer remains the same.
This solution is especially well suited for a “piston stroke” operation in the bass

range.

3. Comparative effect of number of plies on the outer skin and of core thickness
on a structure with no inner skin:

The rigidity is similar; the thinner core (CWS - 2P/M 1.5, Figures 6A/6B) covered
with two outer plies exhibits better pulse behavior, while the CWS-1P/M3 structure
(Figures 7A/7B) exhibits superior damping with a thicker core.

4, Comparison of a sandwich structure and a structure with no inner skin of the
same core thickness:

A CWM - 2 P/M 1.5 (Figures 9A/9B) is compared to a structure of the same core
thickness having no inner skin, CWS - 2P/ M 1.5 (Figures 8A/8B).

The latter, with no inner skin, exhibits better controlled pulse behavior and damping.

It is a choice particularly well suited for the medium range.



(Figures 7A/7B) exhibits superior danmping with a
thi cker core. 4. Conparison of a sandwi ch structure
and a structure with no inner skin of the sanme core
thickness: ACWMW - 2 PPM1.5 (Figures 9A/9B) is
conpared to a structure of the same core thickness

The Destranbrsimenteip 1o tiagpregap and 3lg mRst CORMMQE Y3101 1954 Megium-

raﬁréEQOﬁ&‘s#)EQ{er, AWhbibts 3 a lcBREN.5 fith fhiclewith RhtotitdP 8kin®F 10 microns
controll ed pul se behavior and danping. It is a choice

preduced fnoietwoypligsiof S8umiceon gless. t he medi um range. 8 The
best enbodi nent up to the present, and the npbst commpn
version for a medi um range | oudspeaker, consists of a

In ttoer @asd oba BBactrthwodfenihtihicaxe ischimen thidki anddfas 26 imer skinof three

roduced frgmt plies of .R0-m cron glass. In the
502‘3%%5““& @g-agrﬂ\ﬁ?\j%c?{“@r&ttﬁ?ééb%ﬂmé% pgle% nm t hi ck and has
an inner skin of three 50-micron plies and an outer
skin of t 50-m cron plies.. The invention also .
Thieg roniion 5o PRESHEARMIsBeAER (9 BRRUBIR P NaandAgiogrogm as
speliABdfRIm Aventieci fied for the invention. The
i nvention also applies to acoustic baffles provided
with at | east one | oudspeaker conprising a di aphragm
hfa | ' : |oRY s Rk
TSP ol fts (oMol e BRMABro Rttt af B o Rl er
compuidmgeadieplwragmrad spenifiedsfor thebaddntios. f or sound
reproduction, specifically high or very high fidelity
reproduction, for all private uses, in auditoriuns,
conference roons, concert halls, notor vehicles, and
ot her | and . trangportation, vehicles, maritine or air
LSy B PERNPBPDIFRHT ] BEPHCAREN At a0 WEPPHEES RydRefigr and
ac@hﬁiébtﬁ@ﬁl&ffér sdundeshroaudi®n] specifidal®y highRpveatigofigelihi ch
may be
repro)cliuction, for all private uses, in auditoriums, conference rooms, concert halls,

motor vehicles, and other land transportation vehicles, maritime or air transportation

vehicles, and the like.

The invention also covers all embodiments and all applications which may be
understood immediately by the expert after reading this application, on the basis of

his own knowledge, and optionally after conduct of simple routine tests.



understood i nmedi ately by the expert after reading
this application, on the basis of his own know edge,
and optionally after conduct of sinple routine tests.
9 CLAIMS 1. A diaphragm 1l for a | oudspeaker,
characterized in that - gﬂ&gpg'aphragn1l conprises a
core 2 consisting of str foamcut with high
preci sion and thernonol ded to the geonetric shape
desired for the diaphragm the exterior surface 4 is
I.W&Ebﬂﬂa%ﬁhtlffoﬁﬁ 1duRBSdakex) BharRERFigddinlhara pl ural ity of,
"outer plies" 5 of woven or nonwoven fibers
i npregnated with resin to forma |amnate or "outer

. Sk r@ucl?di\%ﬂgﬁglnnf g&hﬁ’r’ise§ Hrcgfaecfc&sisﬁn% oY ?[{:d%ﬂlrgl,r,f.ogﬁtcut with
covered one or* nore woven or onwoven "I nner
pl i d8gh preclsivnnand thamonafidedao the gooaretisk shap® dési@dThethe
di a%%%gm as specified in claim1, wherein the woven
or W fibers forming the inner and outer plies
whi ch are selected are anong the foll ow ng: gl ass
fibers carbon fibers, polyethylene fibers, '

des,
- and RPHCHSR HEECY iRkt SIE PRerRerRiah Pifalty of,

Vectdoaif Mies3- sTéraw sl AR ndaWb vsh fBRSCinipreghatdd Wit kdtinltoForm a
2, wherein the foamconstituting the core selected is

anorlgmirnige eofdutpriskig’’ 6P| exi gl assTM foam with cl osed
cells of a density ranging from30 to 100 kg/nB,
typically 50 kg/nB8 - PVC (polyvinyl chloride) foam

- Wi t e iateeior siefdcs 746 caverehai itoy coeemerd wigh one pr Bi0re woven or

nonwoven “inner plies” to form a laminate or “inner skin 9.”

2.The diaphragm as specified in claim 1, wherein the woven or nonwoven fibers

forming the inner and outer plies which are selected are among the following:
- glass fibers

- carbon fibers, polyethylene fibers, aramides, and para-amides (Dyneema™,

Spectra™, Kevlar™, Vectran™)

3.The diaphragm as specified in claim 1 or 2, wherein the foam constituting the core

selected is among the following:

- Plexiglass™ foam with closed cells of a density ranging from 30 to 100
kg/m?, typically 50 kg/m?

- PVC (polyvinyl chloride) foam with closed cells of a density ranging from 50
to 200 kg/m*
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to 200 kg/ n3 10 polystyrene foamw th cl osed cells of
a density ranging from 15 to 40 kg/ nB 4. The di aphragm
as specified in any one of clains 1 to 3, wherein the
i npregnation resin chosen is one of the follow ng:
resins of the thernohardenabl e type: epoxy, polyester,
vinylester, and phenolic ester thernopastic resins:

_ pol Ws@ﬁ‘en@@amﬁmﬂo@&%é}zm\?md@hﬁﬁhraﬁﬁﬁg #ons PSEd iO;jEQm3

in any one of clains 1 to 4, erei'n use may be ma

of different fibers and different inpregnation resins,

or conversely identical ones, for producing the .
4 Fheestiaphsagra s spesifieddniany ae Powlaiars ¥ fork mepgin thedgipregmatjon

be | oyed f the.inner plies and anot her
re%gﬁﬁﬁ%gtl%lg?we?fgbem@wé?ﬁ'er plies, or the sane

conbi nation nay be enployed. 6. The di aphragm as

specified.in claim5 wherein the same conbination is
- enpI BYBHOF the-thsmafianahli R 98K R YRS eF VI BYIES RS and

cl ai gendlid &i&: wherein the thicknesses of the inner

and outer plies are nodified by cutting the materi al

in different thicknesses ranging from1.5 mfmto 4 nm
- 8. The @A ARNES pSIRERide BSlybiopdfaYe ONE of clains 1 to

7, uﬁ%réﬁﬁ éﬁ%q digpﬁragﬁfﬁe%hig?tsea sandwi ch

structure selected fromanong the following: 11 CAW L

or CWM 2P/ M1.5 1 inner ply of glass,
5.The diaphragm as specified in any one of claims 1 to 4, wherein use may be made

of different fibers and different impregnation resins, or conversely identical ones, for
producing the plies, or also one combination of fibers and resin may be employed for
the inner plies and another combination for the outer plies, or the same combination

may be employed.

6.The diaphragm as specified in claim 5, wherein the same combination is

employed,

7] .The diaphragm as specified in one of claims 1 to 6, wherein the thicknesses of the
inner and outer plies are modified by cutting the material in different thicknesses

ranging from 1.5 mm to 4 mm.

8.The diaphragm as specified in any one of claims 1 to 7, wherein such diaphragm

exhibits a sandwich structure selected from among the following:
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foam core of a thickness of 1.5 mm 1 outer ply of
glass CWMor CWM3P/M1.5 1 outer ply of glass, foam
core of a thickness of 1.5 nm 2 inner plies of glass
CWs-1P/M2 1 outer ply of glass foamcore of a

thic of -1P/ M3 1 outer ply of glass foam
cor ﬁ@ﬁﬁipﬁﬁs&’wg@p@ﬁ mm CWs- 2P/ ML. 5 2 outer plies
of glass foamcore of a thickness of 1.5 nmm 12 9. The
di aphragm as specified in any one of clains 1 to 8 for
bass- r angeinaewply ®églassn r ange transducers the di ameters
of which vary from48 cmto 10 cm 10 The di aphragm as
specified in any one of clains 1 to 9 for a

medi um r afogm cordoftsthéckiess, of itfemm n such di aphragm
consists of a core of a thickness of 1.5 nm wth an
outer skin of 100 m crons produced fromtwo plies of

gl ass 50 nmb@eopls.of flasdhe di aphragm as specified in any
one of clains 1 to 9 for a woofer 33 cmin dianmeter,
wherein the thickness of the coreis 3 mmwith an

| nnecwaM! gt CWM-3B/Me$.501 S0
1 outer ply of glass,
foam core of a thickness of 1.5 mm
2 inner plies of glass
CWS-1P/M2
1 outer ply of glass
foam core of a thickness of 2 mm
CWS-1P/M3
1 outer ply of glass

foam core of a thickness of 3 mm

CWS-2P/M1.5
2 outer plies of glass

foam core of a thickness of 1.5 mm

12



m crons and an outer skin of two plies of 50 m crons.
12. A process for manufacture of a diaphragm as
specified in any one of clains 1 to 11, characterized
in that such sandw ch-structure material is
pol yneri zed either by conpression between nold and
O nerdigyhemdrd a9 Epeoifiedds anyron®biilaigns Bio Sfor agseaagdiaml
permtting polymerization of the resin and according
msliyaargotransaucersie iametens of whigh asy frost 48emp 40 cm.
13. D aphragns for | oudspeakers of acoustic baffles,
characterized in that such diaphragns are

: _ I i 2
T b, R b e P The 3P ARAT LU S R i e
loudspediet, vwheedinlsoclddipplakgmsconsistapf b sercafdithisknesgwf &S mm
specified.in one of clai 1 to 11 and 1 .
willBaihpuaE kit O Bt i8S prafleBe Foms e pris, G afesd 3 picrons,
acoustic baffles are provided with at |east one
| oudspeaker as specified in claim114. 16. Applications

1 biTKY @ippHiragmtas shesiiePRANG dhe oRDHIAE 0USY & RbIELS3 a® in

specified rn any one of clains 1 to 15 for the .
digraien aiferqin theghickaessf thecagsrtsi mm, Wb gndanes skinicg A pdies of 50
miRS UGN ohied Skiblof owb Blier solhlcYase uses,  n

audi toriuns, conference roons, concert halls,

aut onobi |l es and other | and transportation vehicl es,

Eariti me or air transportation vehicles, and the
1 i X prockSs for manufacture of a diaphragm as specified in any one of claims 1 to

11, characterized in that such sandwich-structure material is polymerized either by
compression between mold and countermold or by vacuum molding, at a temperature
permitting polymerization of the resin and accordingly production of a mechanically

uniform structure.

13.Diaphragms for loudspeakers of acoustic baffles, characterized in that such

diaphragms are manufactured by the process as specified in claim 12.

14.L0udspeakers for acoustic baffles, characterized in that such loudspeakers

comprise a diaphragm as specified in any one of claims 1 to 11 and 13.

15.Acoustic baffles, characterized in that such acoustic baffles are provided with at

least one loudspeaker as specified in claim 14.

16.Applicati0ns of diaphragms, loudspeakers, and acoustic baffles as specified in
any one of claims 1 to 15 for the reproduction of sounds, especially sounds of high or
very high fidelity, for all private uses, in auditoriums, conference rooms, concert
halls, automobiles and other land transportation vehicles, maritime or air

transportation vehicles, and the like.
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