An Acoustic Transducer made of Pure Beryllium wth
Direct Radiation, with a Concave- Shaped D aphragm
for Audio Applications, in particular for Acoustic
Encl osures. Field of the Invention: This invention
relates to the technical field of acoustic enclosures,
in particular their "tweeter" conponent. Mre
specifically, the invention relates to a sound
reproducer with direct radiation that uses a very
hi gh performance em tter di aphragm constituting an
emtter point source with a very w de passband in the
audi o and ultrasonic frequency range. Mre
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medi um f requenci es, and especially for very
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
Field offhe #venfigp and passed through by a nodul ated curent,
and the air nolecules, so as to ensure a reproduction
of sounds. Three criteria govern the properties of a
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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 nusical
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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 peri ods of about 12 hours, mhich woul d
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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 I kHz with a high efficiency. 3 By "attached at a

certain |level, for l.e at d- hei ght or, .
By "attifiod ot el exel, ipieRst ot inid b ehog groyimately at mid-height," the
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needed, optionally using a nounted suspension wth
hi gh conpliance For the high-frequency response
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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
formed are wusable in dones of tweeters and of

medi um f requency | oudspeakers for acoustic encl osur es.
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Det ai | ed Description of the Invention:

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 priar art. In the esent .i nvention, h ver, the
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resonance frequency of the tweeter is adjustable as

needed, optionally by use of a nobunted suspension
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mdeé@ﬁﬁdﬂ?@ﬁﬂﬂﬁdodﬁlﬂﬁﬂﬂﬁﬁmﬁﬁcor ding to the invention is
nmade of pure Be. According to the best enbodi nent, the

di aphragm made of pure Be has a thickness of 25 to 500
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deep and a spool 15 to 20 mMmmin dianmeter. For a 100
nun di um frequency | oudspeaker, the done thickness .
The doamaan%s‘ée # hemisphesty ?yhﬂE?»&ﬁs".c XARRELCAPH &F de Hval, Bulbous, or with
 spheri c shape, or a conplex-profile shape, or be
canted%?/g%.’ bul bous, or with canted sides. According to a
speci fic enbodi nent, Figure 1 A the diaphragm2 used

Is made of pure beryllium an 5> mcrons thick;. its .
According 0 agpeeific &g}bos%ﬁ RigiTs 1Brios ipoPiagi 7 beed 1§ Peidg N pyre beryllium
and 25 3rdng 1Q0L 118 LRE shitricA 16fileliO chitale RAGKeaS sPdAN, 8Rd is optimized in

possi ble I'ts own resonance frequency.
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 enphasized t hat usually,
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to the shpposiowith & befficiontls lophresortaneefrequeneyn typiretly d ikHz. of t he
spool is fully transmtted to the donme in Plane AB. 6
According to a specific and preferred enbodi nent, as
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with appropriate conpl i ance can be added so as to

inFigugnkBre 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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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 titani um (Figure 2B), an oscillatory
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i nvention uses for the manufacturing of the beryllium

di aphragm a sheet netal formng process, described in
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time necessary for the formng of said netal sheet
wi t hout any physico- chem cal degradation. Thus, the
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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
Accordﬂ%tta hyed ﬁloﬁl%f ¥lekifidBmbbBinent, %mﬁhﬁlcﬁt?ésﬁis dnfiRd oﬂa@xt &¥ 25 to 50 microns.

offefs the greatest potential for tweeter or

medi um f r equency Ioudspeaker donmes and presents the

reat est form difficultie Accordi ng to anot her
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all oys, or other materials known to the expert and

adapt ed, based on the expert's know edge, to the
Preferablymiffegenis e bsfused.t veet er  dome. According to one

specific enbodi nent, the starting thickness of sheets

made of beryllium (or Al or alumnumalloys, or
Accordfp! to@nalspatifieénibdditmenta theqyrsssuterfpaidtgas vhauld Bebéween 10 and 30 bars

all gys) 1s between 10 and 500 mcrons. According to
for a d%‘“&lﬁﬁtﬁh@? csstad ¥¢ ®enbodi 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
Accordifg tb gethother spenific enbodinyas said presfueelsHopld echeatvozen! 18(amyl 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 al um num sheet with a thickness of

h t t
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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. 9 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 nun in

i ameter was formed in JUSt three mnutes with a

Exampl¢siot nade of 60% berylliumand 40% Al, 30 mcrons

thick, using N2 as the pressure-applying gas and

applyln to the sheet, through the nold, a tenperature
1. &yussgahe sbovs;prwssr@dttm, QbEEtET gome a5 s iidipweler was formed in just

o miREE 8 BB ST HERE LRACTRREAT v Bl ring s nd

applymge@ ﬂfé@ﬁew thibugh BRIMIbId] aenplareire 8 9003GN thick, using
as the pressure- applylng gas and applying to the

shget through the nold, a tenperature of 900C. 4. By
2. %34 #L%l%titﬂg af p%ocpesg &rfdst%oﬁg%éé%glj trr?e e@odﬁ%g&% Y%ssignned in just
three nBieed wftliid%h@eft n@dﬂle@f 6% lﬁrjrlhum(ﬁﬁ%o% AL, BPmidpns tBidk, using N2 as the
n1crons thick, using N2 as ressur.e-appl yi ng S.o
pressurgiaEpIRS £as Agd ﬁeplw@ggw%h%t Bﬁ Hggpold a‘f’ete’f'BP@““%O? 7so°C.
tenperature of 400C. The invention also relates to the
dones for tweeters and nedi umfrequency | oudspeakers
3. tByusingtha abaetproess aristovk b idoms fbmmdiunsfrécmeﬁcbcloudspeder 120 mm

., conpris | east one | oudspeaker des r|b
in diamggRgy o AGH oo ‘éf"s’ln ot A St 300k B bt sheet 61 rmm thick,

:j)l{]rzgc l\glg%vtﬁe -E?ﬁléé-g%ﬂﬁh% gt : Pﬁ%gelﬁsth@ﬁﬂgglt Sllﬁ?lgggf?ﬁgiﬂﬁﬁmastemperauue of

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 achCeadM#h opti mal nechanica
coupling capable of reproducing frequencies |ower
than 1 kHz with a high efficiency. 2. The | oudspeaker
1. aC QN ddp&tet ForCadiutidl en¥B&IE! I hREchIBWar BRRRANGCa medium-frequency
frequency is adjustable by using a nounted S
loudspeabienp elrsacterizadl iththhi itboropmsss.iaaiis édoma e Splyntc@i sepbrapgeiediaphragm 2

with dlg%f ?ac? 8‘?%"(’ )S/m | gx %}l*esﬂ%nﬁlgf is ?ncé}lrjqi F]Ih ge ?thoglt ap ééé)gfl)% afll to which is

preferaia}%fttbcheﬂVﬁra delrtaBh level of Pank QUBS e« Fﬁ:Ceﬁ @ﬁldlh@@ht Or approximately at
aim1l or 2, wherein the materi al the done is pure

mid-height,ihe| maving sppak sp s tsp eetieve a0 contignah gnechatical feupligg capable of

reprod&%@&%@ﬁ&?ﬁ IQ\%elntﬁgxﬂ \ AL Wit lggh g@}%&% sel ected from

I'n partlc l oys, in

partlcular 20 8096Be by wei ght / 80-20% Al by wei ght,

preferably 40-60% Be / 60-40% Al, in all cases_with at

Téwﬁs}wcbwisy gﬂwg ist Claim 15 whetein the ey sesppanceaieyepiyniy adjustable

t fo da}endQEBr b Sighly flexibl

by usm%ad o\g\g{a e ‘% rom&gl}rl?ogrt]ésog 1?21 num or ighly flexible
materiah ki a8 lfmnai’dhbymr soft jpiatstrharielofirubbkr, Be glairigdist rerogios thiofiY) 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

o 100 mcrons, i articular on ual .to 25
7. ?ﬁiefl%é?eagﬁroacga?r@r@rta&@mai SEh e arBEm st ot pas Be and has o
hickneS itoR G Sfie AP0 HIXdrR, Hid55TBfeRibly a thickn
e e?ng&%r%%ﬁgb?nﬁngﬁgg%qghgﬁlgﬁ spoeol 15t0to 20 mm i nelﬁ[g ya fhekness
of less ¢liaaridt microrB. fofl h éypical ds prterkdomea T wmel imgiameteChred @ 6 mm deep and a
llsheéﬁi n for. a medi umfrequency | oudspeaker of 100 mm
spool Ip 10 &7 B NPamelRl i aphr agm nmade of pure Be can reach

up to 500 mcrons of thickness for the done. 9. The

| oudspeaker according to any of Claims 1 through 8,
8.  \Whedeidspeaker achardingap Glaim Hovhsreie n apnedienifeqanendydeydspeaker of 100

. wth.a conplex profil e, ov bul beus . ;
mm in Yafrlid, 8 WepitheRl e & pl e et it 5 g ool 38 itkness for the
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

. ' [ equ [
o, THSaRlnRSe el B ARl PRI B g o e dome
can be hémidpherieh] delvaiinBcolnplén pragite, Svalytthibous uravighcahfed sideer 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/Im.

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 footpnint,
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 shect 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/1IWIm 13. A di aphragm manufacturing
process involving the formng of thin netal sheets
made of netals or alloys described according to any
of ainms 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

brougthg é’lr &l o msd@ﬁ%g aglgr?ﬁs tém@{tl%%%}%égs(g%@% gtgl%tg gél [r;{%e? gwthout any physico-

chennc@lr@gﬁ,;dﬁ@rpffect is then used to apply the second side
of said deformed sheet onto a nold that reproduces
the 3D geonetry ("footprlnt") of the piece to be

14. r?lﬁe%f gl%ael?}g&qm 1 %r ‘?ﬂtn fa@'ﬁl}xﬂ p?]eec%éeg g\ggn% %Plent% eometry for the

lrnplerr&ﬁladms € athe Wrddeed facc&iﬂd&n@ hySClagn 1Ghevheesh it egmpﬂmsl an upper matrix
14. A sheet netal form.ng tool for npanufacturin
consistigg ©f églew,t PRe Rregiwiged g9 igisetipm nogzleppd adeyger mold (by convention, the tool

shall b%l\ﬁmse Ik | Hoﬁgorﬁgl tw@ﬁs@ﬁ;ﬁfe?%ﬁe ?Tglﬁgﬁlﬁbyﬂletﬁ) oAt b the piece to be

conpri es an ‘upper trix consisting o
formed|agd sthichiess pmesas far heatingdats masg.ect i on nozzl e and a Iovver
nol d (by convention, the tool shall be considered as
hori zontal ) whose upper side reproduces the 3D

15. fﬁ@:ﬁ?ﬁée% a&for&ﬁg WP Cehm 1D vprerelﬁ Qﬁﬁﬁ%‘tﬁ@%ﬁéﬁh&@ of A Sheets made of

for heatihg its nass. . The process according
beryllivno (cﬁ:l Ali anahBninwineatloiys) andh eptsctraﬂy i hegylhtmmlklmassn pirticier Be/Al alloys) is

vewesh ) PR P Bt Ry 9 1A G e s o

order ofb QY0 miconsPet ween 10 and 500 microns, in particular
bet ween 20 and 100 m crons, and even better is on the
order of 25 to 50 mcrons. 16. The process according

?@fﬂr%c(eg% accor énrg( tﬁ e(l“lamrﬁe Iif or 1§, r\]veheg&? tﬂenéag ?ﬁj gchcPB’y {hlgqlozzle(s) is either

air or nitrogen.

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 is 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.
The process agcording to any, of ainms 13, 15, .16, 17,
19, dhdpwierior Adopsperkes M e Micoenelositsm L PRIIGHB! §F § fceter or for a
jurfy iRh of Claims 1
i e PRl et B11GER s I Aot Sy
throughl IDACGnimfactureth esing thegeoasss dweonding taanpof Clagnnil 3 dyanghils.
its mass, for exanple by neans of a heating el enent
pl aced underneath or around said nold, said
20. LESRABEUER losRE, RheRin {tN@nRIrdey atOkas? QEE 1dukpdakBUdcRording to any of
beryl i um sheet 25 mcrons thick. 14 19. A done for a
Claims|1gbrpsigl AR or a flome agcoatingitn Cloine @l osure, in particul ar
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 | through 12
or a done according to Caim19. 15
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