An Acoustic Transducer made of Pure Berylliumwth
Direct Radiation, with a Concave- Shaped D aphragm
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relates to the technical field of acoustic encl m,mmmm"mmm”m
in particular their "tweeter" conponent. Mre
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hi gh-fidelity acoustic enclosures. Description of the
Prior Art: The diaphragmof a transducer ensures the
nmechani cal coupling between a noving spool, placed in
an air gap and passed through by a nodul ated current,
Field afithe Inwentminr nol ecul es, so as to ensure a reproduction
of sounds. Three criteria govern the properties of a
tweeter diaphragm its weight, its rigidity, and its
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wide passband in the audio and ultrasonic frequency range.

More specifically, the invention relates to loudspeakers for acoustic enclosures, in particular of the
tweeter type, i.e., loudspeakers for reproduction of high pitch frequencies or even loudspeakers for

medium-frequencies, and especially for very high-fidelity acoustic enclosures.

Description of the Prior Art:

- The diaphragm of a transducer ensures the mechanical coupling between a moving spool,
placed in an air gap and passed through by a modulated current, and the air molecules, so as to
ensure a reproduction of sounds. Three criteria govern the properties of a tweeter diaphragm: its

weight, its rigidity, and its damping.

- The diaphragm is usually made of a material that offers a reasonable compromise between
the three above-specified criteria. The result: for a tweeter, the intrinsic rigidity of the material

limits the high-frequency response.



The i nprovenents contributed by the quality of digital
sources and of anplifications (both in nusica
creation and in reproduction), with ever w der
frequency bands from20 Hz to 40 kHz, i npose new
chal I enges for transducers, nanely: a higher rigidity
for tweeter diaphragns in order to wden the
frequency response; ever snaller nasses so as to
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A number of materials that, in theory, could help a person skilled in the art utilize materials other

than the above types are known in the prior art.

Beryllium (Be) might be included among such materials, but any person skilled in the art is aware

of its inherent disadvantages:

- for an identical mass, beryllium is almost 7 times more rigid than titanium and aluminum,
which would in theory be an advantage for the manufacture of a tweeter diaphragm; however, it
also represents a disadvantage for these very diaphragms, because its rigidity obviously inhibits its

from being formed into a thin sheet;

- it is extremely expensive;



al so represents a di sadvantage for these very
di aphragns, because its rigidity obviously inhibits
its frombeing formed into a thin sheet; it is
extremely expensive; 2 - no known netal | urgi c process,
usabl e on an industrial scale, for this netal; as of
this date, pieces in pure Be can be forned in a
furnace over periods of about 12 hours, which would
not be manageable on an industrial scale, even if the
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candldate However, as of this date it is unusable
unl ess acconpanred by technol ogi es that woul d reduce
Staterenbofckechnieg] Preblemd enable its fornming into thin
sheets despite its well-known high rigidity, and
unl ess the very technology for tweeters itself is
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As noted above, Be was a potential candidate. However, as of this date it is unusable unless

accompanied by technologies that would reduce the cost of Be and enable its forming into thin
sheets despite its well-known high rigidity, and unless the very technology for tweeters itself is

improved.

Summary of the Invention:

The invention calls for a loudspeaker for acoustic enclosures, in particular a tweeter or a medium-
frequency loudspeaker, with an original structure, that comprises a spherical diaphragm with direct
radiation, with a front side that is concave in relation to the spool and onto which, preferably, there
is attached at a certain level, for example at mid-height or approximately at mid-height, the moving
spool in order to achieve an optimal mechanical coupling capable of reproducing frequencies lower

than 1 kHz with a high efficiency.



radiation, with a front side that is concave in
relation to the spool and onto which, preferably,
there is attached at a certain level, for exanple at
m d- hei ght or approxi mately at m d-hei ght, the noving
spool in order to achieve an optimal mechanica
coupl i ng capabl e of reproduci ng frequenci es | ower

than 1 kHz with a high efficiency. 3 By "attached at a
certain level, for exanple at m d-height or
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has a di ameter of Iess than 50 70 mm whereas a
di um frequency | oudspeaker general Iy has a di ameter
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nee opt Fona sing a nmoun suspension
hi gh conpl i ance. For the hi gh-frequency response
limt the di aphragm mass shoul d be reduced and its

The tWthPrcf. IFFOPEIES cHEQUANEY 1% 2divgigble adfneedepuprtiqaally using a mounted

AT T ——

should tegredimeth amdaits vgidoy irtcheaseloncave done t echnol ogy,
preferably with a nounted suspension, with the own
characteristics of the pure berylliumdiaphragm nakes
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di rect tion and low directivity, having
extendpégsmdoliﬂzover 5 octaves from1l kHz to 40 kHz with

a high efficiency of over 92 dB/1WIm Moreover, the

performance of berylliumwi th intrinsic danping offers

Ultimaély,e ¥ cb@binafidth S5¥dtHeC8RRASE dome technology, preferably with a mounted
suspension, with the own characteristics of the pure beryllium diaphragm, makes it possible to
design an emitter point source with direct radiation and low directivity, having a passband of over 5

octaves from 1 kHz to 40 kHz with a high efficiency of over 92 dB/1W/1m.

Moreover, the performance of beryllium with intrinsic damping offers an excellent pulsed response

without any parasitic excess oscillation or coloration (ringing).

The invention also relates to and uses a process for the forming of thin sheets of certain metals or
alloys, in particular beryllium. More specifically, but not limited thereto, the sheets thus formed are

usable in domes of tweeters and of medium-frequency loudspeakers for acoustic enclosures.

Beryllium is particularly preferred; however, according to the invention, Be alloys can also be
considered, in particular Be/Al alloys, in particular those made of 20—80% Be by weight / 80—
20% Al by weight, preferably 40—60% Be / 60—40% Al, with at any rate at least 5% Be by



wi t hout any parasitic excess oscillation or coloration
(ringing). The invention also relates to and uses a
process for the formng of thin sheets of certain
nmetals or alloys, in particular beryllium More
specifically, but not limted thereto, the sheets thus
fornmed are usable in donmes of tweeters and of
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Detailed Description of the Invention;

The invention calls for, according to a non-limitative but preferred embodiment (Figure 1) a tweeter
1 with an original structure, comprising a spherical diaphragm 2 with direct radiation and a shape

that is concave relative to spool 3.

Spherical diaphragms that were convex-shaped relative to the spool, that is to say, shaped as a
"dome" above the spool are found in the prior art. In the present invention, however, the diaphragm

forms a cup above the spool.

The low resonance frequency of the tweeter is adjustable as needed, optionally by use of a mounted
suspension with high compliance, that is to say, a highly flexible material such as foam or soft joints

made of rubber, or gluing that remains "soft" over time.



The invention calls for, according to a non-limtative
but preferred enbodinent (Figure 1) a tweeter 1 with
an original structure, conprising a spherica
diaphragm 2 with direct radiation and a shape that is
concave relative to spool 3. Spherical diaphragns that
wer e convex-shaped relative to the spool, that is to
say, shaped as a "done" above the spool are found in
the prior art. In the present invention, however, the
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resonance frequency of the tweeter 1Is adjustable as
needed, optionally by use of a nounted suspension
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nost preferred di aphragmaccording to the invention is

mm deepdied afspenll & t20 mag natighetgr.t o t he best enbodi nent, the
di aphragm made of pure Be has a thickness of 25 to 500
m crons, preferably of |less than 30 mcrons for a

Fora tmm&he&mﬁeqneﬂ?mc@ﬁem the déhrTBicRics86hidbé Gp & 100icrons.
deep and a spool 15 to 20 mMm in dianmeter. For a 100 mm
medi um f r equency Ioudspeaker t he dome thickness coul d
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cmnwdhuhbous or with canted si des. According to a
speci fic enbodi nent, Figure 1 A the diaphragm2 used
is made of pure beryllium and 25 mcrons thick; its
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order to push back as high as possible its own resonance frequency.

According to yet another specific embodiment, the moving spool is attached between the dome top
and the periphery (Plane AB) of this semi-spherical diaphragm in order to achieve an ideal

mechanical coupling,.

The fine position of this plane is adjusted during the study, based on the mass / spool diameter /
dome rigidity ratios. It should be emphasized that usually, the spool is attached at the periphery of
the dome, resulting in a mechanical coupling that is very much inferior to the solution herein (the

expert may refer to a well-known conventional tweeter design).

It can be seen that on such a tweeter, the action F of the spool is fully transmitted to the dome in

Plane AB.



According to yet another specific enbodi nent, the

novi ng spool is attached between the done top and the

peri phery (Plane AB) of this sem -spherical diaphragm

in order to achieve an ideal mechanical coupling. The

fine position of this plane is adjusted during the

study, based on the nmass / spool dianeter / done

rigidity ratios. It should be enphasi zed that usually,

the spool is attached at the periphery of the done,
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spool is fully transmtted to the donme in Plane AB. 6

According to a specific and preferred enbodi nent, as
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appropriate co Pance can be added so as

inFigemeduB.e the |inking of the diaphragm to the support

wth a sufficiently | ow resonance frequency, typically

1 kHz. According to the invention, it is also possible
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Figure 1 B. The advant age of such a tweeter i1s that

octavesewidlsouit treqooting bi e tt:dmpb}gy ddmw & Tsupqubmesyer! dlmg ecrcﬁftes problems by

1ntrod%w ggl%.(.: élﬁﬁ:g mg’t B}e t | ng;gt 1 % %céprg%s %g)frequencies with a
wavelérpit SChppidXematetyl 1B Shid Mﬂaﬁﬂg the nbfisn SEPJintiRoMrce th‘ikfh is essential in

emtter sources at frequenm es wth a wavel ength of
the recagnting of dRtseund spaggn t hus anni hil ating the notion of
poi nt source which is essential in the recreating of
3D sound space.
Moreover, the need for a filtration in such a configuration results in phase distortions and in signal

definition losses.

As represented on Figure 2, an excellent pulsed response is achieved with beryllium, that is to say, a
very clean response with a very well controlled damping (Figure 2A). By contrast with titanium
(Figure 2B), an oscillatory sound coloration (ringing) is registered which, even if not directly
perceived by the human ear, is harmful to the high fidelity of sound restitution and to listening

comfort.

We have shown on Figure 3 the superimposed pulsed response curves of a titanium dome and a

beryllium dome for a tweeter dome with a 25 mm diameter.

According to its general concept, the invention uses for the manufacturing of the beryllium
diaphragm a sheet metal forming process, described in detail in the British patent application filed
on the same date as this application under the name of Roy Rodriguez, characterized in that said

metal sheet is deformed using gas pressure applied at room or near-room temperature on one of its



Moreover, the need for a filtration in such a
configuration results in phase distortions and in
signal definition | osses. As represented on Figure 2,
an excellent pul sed response is achieved with
beryllium that is to say, a very clean response wth
a very well controlled danping (Figure 2A). By
contrast with titanium (Figure ZB) an oscillatory
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tempesaﬁqne rdunipg $hel tlpml mecssm.fsfpn theeforningeaf said metal sheet umthaumny physico-

erylllum done for a tweeter donme wth a 25 mm
Chemlaziﬂ%ﬁ%?gg "According to its general concept, the

i nvention uses for the manufacturing of the beryllium
di aphragm a sheet netal form ng process, described in
Thus, ¢het iavention alseeuses pitoad Kalp(admnbagm saichBritish apnlisetiond for the forming of
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it SRS 307 Rhory L b 0B s HRRERAEHS T g
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time necessary for the formng of said netal sheet
wi t hout any physico- chem cal degradation. Thus, the

The sﬂéfgt:/rt@%}éhﬁﬁle% d%%ut}?cﬁ'é)o"f eof84> fifd so described in said

applica or t eformng of thin netal
sheets, in order to manufacture pieces with a given 3D

eonetry, aracterized
Accor(%ng to oney spec1Ec embodiment, sa1d moﬂ1 15 a female tool.

According to one embodiment of the invention, the metal is beryllium. This is the metal that both
offers the greatest potential for tweeter or medium-frequency loudspeaker domes and presents the

greatest forming difficulties.

According to another embodiment, said metal consists of aluminum and its alloys, or other materials

known to the expert and adapted, based on the expert's knowledge, to the manufacture of a tweeter

dome.

According to one specific embodiment, the starting thickness of sheets made of beryllium (or Al or
aluminum alloys, or optionally beryllium alloys, in particular Be/Al alloys) is between 10 and 500

microns.

According to yet another specific embodiment, said thickness is between 20 and 100 microns.



said formng tool conprises an upper matriXx conprising

at | east one pressurized gas injection nozzle, and a

| oner nold (conventionally, we shall consider the too

to be horizontal), whose upper side reproduces the 3D

footprint of the piece to be fornmed, and conprising a

nmeans for heating its mass. The sheet rests on the

side supports of the footprint. According to one

speci fic enbodinment, said nold is a fenmale tool.

According to one enbodi nent of the invention, the
Accorﬁﬁ?% yét%ngﬁéygg%lﬁmemEMﬁwhts srfuli‘ Pué@ﬁ:%l is b fHe JP@rld£ 25 to 50 microns.

of fers the greatest potentra or tweeter or

medi um f requency | oudspeaker dones and presents the

at e f.orm ifficulties. According to another

The g% ?}Fi@mhe Igogag(sﬂxétc&*\erégﬁ PUOgERf al uni num and its

all oys, or other materials known to the expert and

adapt ed, based on the expert's know edge, to the
Preferahly niteogemisdo bé usedt weet er done. According to one

specific enbodi nent, the starting thickness of sheets

made of beryllium (or Al or alumnumalloys, or

Accor@RE it® B bpécﬂi%re&ﬁiﬂoﬂﬁmlﬁth@]d&ssuk@opﬁﬁd pashanld BR/bRtween 10 and 30 bars
al 'oys) is between 10 and 500 microns. According to

forady@pdmﬁafl@péwﬁpmmodu ment, said thickness is
bet ween 20 and 100 microns. 8 According to yet another
speci fic enbodi nent, said thickness is on the order of

Accordihg toydb @ndtha@rspadific enhbaligiast shidjpeess@rd shyuld beberozed € s1d 25 bars.
is either air or nitrogen. Preferably nitrogen is to

be used.
According to yet another specific embodiment said pressure shall be approximately 20 bars for a

beryllium sheet with a thickness of 25 microns.

According to one variant, said pressure shall be 15 bars for an aluminum sheet with a thickness of

25 microns.

The mold is brought to a temperature on the order of 100 to 400°C for sheets made of aluminum or
magnesium, or their alloys, and on the order of 700 to 1000°C for a sheet made of beryllium or its
alloys, in its mass, for example by means of a heating element 20 placed underneath or around said

mold.

According to a specific embodiment, said temperature is on the order of 900°C for a pure beryllium

sheet with a thickness of 25 microns.

The expert knows that in the case of alloys, the temperature will have to be lower than for pure
metals; therefore, the expert shall adapt the above temperature ranges based on the alloys he/she

wishes to use, and, if necessary, shall be guided by a few simple routine tests.



According to one specific enbodi nent, the pressure of

sai d gas should be between 10 and 30 bars for a done

di aneter of |less than 50 nm According to yet another

speci fic enbodi nent said pressure should be between 15

and 25 bars. According to yet another specific

enbodi nent said pressure shall be approxi mately 20

bars for a berylliumsheet with a thickness of 25

m crons. According to one variant, said pressure shal

be 15 bars for an alum num sheet wth a thickness of
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the order of 100 to 4000C for sheets made of al um num
withstadingrthgnappliedrpressure, Had rthaf| dogy $ot rgaet, gndertthesgrtgmperature and pressure
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a surfRk a®mAien0 pl aced underneath or around said nold.

According to a specific enbodi nent, said tenperature
is on the order of 900' C for a pure beryllium sheet
with a thickness of 25 mcrons. The expert knows that
in the case of alloys, the tenperature will have to be
| ower than for pure netals; therefore, the expert
shal | adapt the above tenperature ranges based on the
all oys he/she w shes to use, and, if necessary, shal
be guided by a few sinple routine tests. The form ng
tool is nmade of any material suitable for transmtting
the process tenperature and wthstanding the applied
pressure, and that does not react, under these
tenperature and pressure conditions, with beryllium
Anong such materials, we shall cite in particular
steels, optionally wth
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a surface treatnent. 10 Exanples: 1. By using the

above process and tool, a tweeter done 25 mmin

di aneter was forned in just two mnutes with a

beryl I ium sheet 25 microns thick, using N2 as the

pressure-applying gas and applying to the sheet,

through the nold, a tenperature of 900C. 2. By using

t he above process and tool, a tweeter dome 35 nmin

di aneter was forned in just three mnutes with a
Exam?'f’éiet made of 60% beryl|ium and 40% Al, 30 microns

thick, using N2 as the pressure-applying gas and

applying to the sheet, through the nold, a tenperature
1.  oBymsingthezaboRypiesessgnd tool, altweesepdonaasdismaniy diapasiter veas formed in just

two mjflis il o i hes 39 Ryt BBk 2 s WSy Sbpiying gas and
applyifi€forthél sheet, iitodgae Wold, Ueipeatrdbrbooin.t hi ck, using N2

as the pressure-applying gas and applying to the
sheet, through the nold, a tenperature of 900C. 4. By

using. the above proce nd tool .. a eter ..do 35 o
2 RY g5 AP i SR ar ey e 3SR B A0y e formed i st

three rifhaRs withdestebt made b 68%, Bedyliund SaPadBl Al, $04nidtdns ek, using N2 as the
mcrons thick, using N2 as the pressure-applying %as 0
pressugcrappbyng gas apd rapphying dhessheel threughdhgmoldy a temnegpturg of 750°C.
tenperature of 400C. The invention also relates to the
donmes for tweeters and nedi umfrequency | oudspeakers
3.  tByssingdrewbace pioeeks and tootlal doas:s fohe madbms-fiequenoy lomdspeaker, 120 mm
. .. conprising at, |.east one | oudspeaker such as _descri bed )
in diargiep, @ag dQmse 1B ust Axe Mipes seqendsauitiya bemiliy sheet 0.1 mm thick,

osing B8ROSO A AONE P I SRR R g o

900°C.

4. By using the above process and tool, a tweeter dome, 35 mm in diameter, was formed in just
15 seconds with a sheet made of an Al/Mg alloy (95% Al / 5% Mg), 38 microns thick, using N2 as
the pressure-applying gas and by applying to the sheet, through the mold, a temperature of 400°C.

The invention also relates to the domes for tweeters and medium-frequency loudspeakers thus
manufactured, as well as the acoustic enclosures comprising at least one loudspeaker such as

described above and/or at least one dome such as described above.
The invention also covers all the embodiments and all the applications that will be directly

accessible to the expert upon reading this application, based on his own knowledge, and, optionally,

upon carrying out simple routine tests.
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accessible to the expert upon reading this
application, based on his own know edge, and,
optionally, upon carrying out sinple routine tests.
11 CLAIMS 1. A |l oudspeaker for acoustic enclosure, in
particular a tweeter or a nmedi umfrequency
| oudspeaker, characterized in that it conprises, as
its "done," a spherical nenbrane or diaphragm2 wth
direct radiation, with a front side that is concave in
relation to spool 3 and to which is preferably
attached, at a certain |level of Plane A-B, for exanple
at m d-height or approximately at md-height, the
novi ng spool so as to achi@vaIMS opti mal nechani cal
coupling capable of reproducing frequencies |ower
than I kHz with a high efficiency. 2. The | oudspeaker
1. 2@c Wtﬂbﬂ&kérofog RotRtit, eﬂé‘ﬂﬁﬁ?e‘ Min L St 4 %9&&” 6Ff a medium-frequency
frequency 1s adjustab by using a nounted
loudsmallsm,e:ﬂmracwrlmd 1h that gmoumms, amxte"donhaa‘ta spheriaal mmbramd)e diaphragm 2

hly flexible such as, f.0oa rub e
with e i vith i P SGBRRE. = GPnGHYET R EHAT D ST 484 to which is
preferab}y? hitache, & alckri®in 16l IBahPAAS PRAKRIMAS 6OMM-Rdght Gr approx1mately at
Caiml or 2, wherein the naterial of the done is pure
mid-h¢ighty [the graving sEomd $00a% $p eashisve aac optinlgmeehagical puplglg capable of

lected f
orocfigh il Bl PRl o, oot 7o o
particul ar 20- 8096Be by wei ght / 80-20% Al by wei ght,
preferably 40-60% Be / 60-40% A, in all cases with at
2. | Eh%loué%e@lyerwéccgﬁmgdv Giam 5 wharein|the lpgprespuance egiearnds adjustable
by us1§%8%&¥n%dls %s n S Se ec%ﬁ gﬁpﬁ%‘éé'tﬂh 19ft<f Ee{rf PR la%highly flexible

nat e om anong a num- ofr
materiall suth B4 foaml rhbbﬁﬁ or s0ft jpiitd madd eirubberBe ghlihgthat aainsdsofy over time.

3. The loudspeaker according to Claim 1 or 2, wherein the material of the dome is pure
beryllium.
4. The loudspeaker according to Claim 1 or 2, wherein the material of the dome is selected

from among Be alloys, in particular Be/Al alloys, in particular 20-80% Be by weight / 80-20% Al
by weight, preferably 40-60% Be / 60-40% Al, in all cases with at least 5% by weight of Be.

5. The loudspeaker according to Claim 1 or 2, wherein the material of the dome is made of
materials selected from among aluminum or aluminum alloys, in particular Al/Be alloys according

to Claim 3.

6. The loudspeaker according to Claim 1 or 2, wherein the material of the dome is selected
from among magnesium and its alloys with aluminum, in particular the alloy Al 5056 , which is an

aluminum alloy containing approximately 5% magnesium.
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to Caim3. 6. The | oudspeaker according to Claim1l or

2, wherein the material of the done is selected from
anong magnesiumand its alloys with alum num in
particular the alloy Al 5056 , which is an alum num

al l oy containing approximately 5% magnesium 12 7. The
| oudspeaker according to Caim 3, wherein the
di aphragmis made of pure Be and has a thickness from

7. 2%hé RudlRaler GEQRGing td'CRA Bl GHERM 1R Gia i Madeof pure Be and has a
i
m crons, and prefefably a thickness of Tess than 30
thicknedsdramm 85 tet 0Cmioyqisc al partiserddr ene dquad 35 microms, didiprefasably a thickness
and ta 6 deep. and a ool,_15 t.0 ,20 [
of lessfiahlp afierons PriaapisHSiseik AITa S iR g ARSI Aaf A tg 6 mm deep and a
spool Y@ R fimfif Qiatet@di um frequency | oudspeaker of 100 nm
in dianeter, the diaphragm nade of pure Be can reach

up to 500 mcrons of thickness for the

done. 9. The

I ker cor.di ny, of. i 1 thr h
5. AP RRRRSRer RO ol SO in gL RPN Hpasppater of 100
mm invdidhetdr, ¢1wmh;ﬂxa%m afade of pavéBe chwltdachigp t§00midioraTttiEekness for the
sides. 10. The | oudspeaker according to any of C ains

dome.1 and 3 through 9, wherein it conprises a "nonobl oc"
donme. 11. The | oudspeaker according to any of Clains 1
through 3 and 7 through 10, wherein with a di aphragm

9.  nBkEeloalspeuke aBeordibfeo hh@bf Claisi e nhiouple 8p@héeini she shape of the dome
extended to over 40 kHz. 12. The | oudspeaker acc¢ording

can behsmyspheral oy Witha camplex grajiie, 9valnbulbousperovighcanied sigesr ei n
it conprises an emtter point source with direct
radiation and low directivity, with a passband of over

10.  The loudspeaker according to any of Claims 1 and 3 through 9, wherein it comprises a

"monobloc" dome.
11. The loudspeaker according to any of Claims 1 through 3 and 7 through 10, wherein with a
diaphragm made of pure Be, the high-frequency response is extended to over 40 kHz.

12.  The loudspeaker according to any of Claims 1 through 3 and 7 through 11, wherein it
comprises an emitter point source with direct radiation and low directivity, with a passband of over
5 octaves from 1 kHz to 40 kHz with a high efficiency of over 92 dB/1W/1m.

13. A diaphragm manufacturing process involving the forming of thin metal sheets made of
metals or alloys described according to any of Claims 1 through 12, for manufacturing tweeter or
medium-frequency loudspeaker domes, wherein the sheet rests on the side supports of a footprint,
said sheet is deformed by a gas pressure applied at room or near-room temperature to one of its
sides, said pressure effect is then used to apply the second side of said deformed sheet onto a mold

that reproduces the 3D geometry ("footprint") of the piece to be produced, and finally said mold is
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5 octaves from1 kHz to 40 kHz wth a high efficiency
of over 92 dB/1 WIm 13. A di aphragm manufacturi ng
process involving the formng of thin netal sheets
made of netals or alloys described according to any
of Aaims 1 through 12, for manufacturing tweeter or
medi um frequency | oudspeaker dones, wherein the sheet
rests on the side supports of a footprint, said sheet
brougttso @ &fghrieaperitireadugiag tiy a6 Hesaapplor fshmidg datbghedt without any physico-
.near-roomtenperature to one of its sides, said
chemigpl degradatiops f ect is then used to apply the second side
of said deformed sheet onto a nold that reproduces
the 3D geonetry ("footprint”) of the piece to be
14. pAoshecteietahfodming®bl Yorsaamlifaonithg pieded witlpdgdivent 3D ggeometry, for the
] hi %h_teggerature during the tinme necessary for formng .
impleragrtgjiog, fheV\Prtoﬁ??ﬁtacﬁ?Wmﬁth Cam thewhesp W SOMpEses 8m . upper matrix
. . r . I .
conms%rlfge%fgaé ?éwﬁgtecﬁt e %s?l{l/réi;?@ §%§ glgeghe&t‘i’ #1())/22%1[ an'('ior ait lﬁgv@f:ﬁled (89 convention, the tool
shall berrphsidered at harizonfal)twiesp uppa sideaeproduies ghe 3D Ghetpmntld, the piece to be
erejn it conprises an er matri x consisting of at
fme%&ﬁ\ﬂﬂ&hbﬁ%@% rf?ri@aﬂ gfﬁz‘?ﬁsecti on nozzle and a | ower
nol d (by convention, the tool shall be considered as

hori zontal ) whose upper side reproduces the 3D
15. fBlxt process agfording tpi(daien 13, whereihaherstartingdthiokness dfdke sheets made of

beryIifT6s 4 ff AR ALRISYS HEPRoR; hgy ERFLARSE In BREEHEr BaL aoys i
betweehNERAR S000QicRIns, epartidul ¢ Betviden0 A IDOURICFIAR) Adl %8 better is on the
and optionally beryl l[iumalloys, in particular Be/Al

order of 2P ¢g 89 miiggonhet ween 10 and 500 microns, in particul ar
bet ween 20 and 100 m crons, and even better is on the
order of 25 to 50 mcrons. 16. The process according

16.  tDhdGhratdss dctofdingd b, CIEN 80P 15,hehegéln thegaRGhjecledy tHienozzle(s) is either
) nozzl e(s) is either
alr or mtrogen.

17.  The process according to any of Claims 13, 15 or 16, wherein the pressure of said gas shall
be between 10 and 30 bars, preferably between 15 and 25 bars, for a dome diameter of less than 50
mm, in particular: shall be approximately 20 bars for a beryllium sheet 25 microns thick and

approximately 15 bars for an aluminum sheet 25 microns thick.

18. The process according to any of Claims 13, 15, 16, 17, wherein the mold 1s brought to a
temperature on the order of 100 to 400°C for sheets made of aluminum or magnesium or their
alloys, on the order of 700 to 1000°C for a sheet made of beryllium or its alloys, in its mass, for
example by means of a heating element placed underneath or around said mold, said temperature

being on the order of 900°C for a pure beryllium sheet 25 microns thick.
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air or nitrogen. 17. The process according to any of
Clains 13, 15 or 16, wherein the pressure of said gas
shall be between 10 and 30 bars, preferably between
15 and 25 bars, for a dome dianeter of |ess than 50
mm in particular: shall be approximately 20 bars for
a berylliumsheet 25 mcrons thick and approximtely
15 bars for an al um num sheet 25 microns thick. 18.

19. Th@d@h@(ﬁﬁS& laudeyeakiernfor tan agoystiofenClosuresinliiticilar b a tivéeter or for a
) rein the nold is brought t nperature_on the
medluarg'equeaw mésneak%owhe%kg dhé anadi@S%ﬁe&ae?ﬂrﬁlm&ﬂ% @ny of Claims 1
2 C18hs 19%hrbBeh 18.
oIS ATt e b e Ry 1R s bt
its mass, for exanple by neans of a heating el enent
pl.aced under eath or ar.ound sai | d, sai ;
20. L ARGPu e OB PRI I EVBPEES biesuigte Thifapgakgp agcording to any of
01a1m?¢wbﬁghum SRR EdiMi 19Kk, 14 19. A dome for a
| oudspeaker for an acoustlc encl osure, in particular
for a tweeter or for a nediumfrequency | oudspeaker,
wherein it is such as is described according to any of
Clainms I through 12 or manufactured using the process
according to any of Clainms 13 through 18. 20. An
acoustic enclosure, wherein it conprises at |east one

| oudspeaker according to any of Cains 1 through 12
or a done according to Caim19. 15
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