WO 2008/128966PCT/EP2008/054674 SOUND TRANSDUCER Technical field The present invention
relates to a sound transducer. Background Art = A system for sound recording and playback is known
which is termed "stereophonic system" and consists in acquiring a sound by means of two or more
microphone¥ QPPAF % suitable positions with respect to the sound sAEEP#RFE K ¥Ghvert the sound
into a plurality of electrical signals, which are then sent to a suitable amplifying and/or recording
device, which is 10 adapted to amplify and record and/or process appropriately the signals, thus
producing two additional distinct signals which can bé sent respectively to two distinct speakers; by

positioning theﬁﬁﬁlﬁgrﬁhmﬁ@ it is possible to obtain the sensation of a sound which partially
reproduces the three-dimensionality ot the real sound. 15However, this known type of recording

system has drabdhelisainffakd, the played back sound is not received in a fully three-dimensional
mariner, and at best %g, possible to obtain a ?ﬁnsation of right or I%‘t displacement of the sound,

whose correspondend@3dlisSFESSERPBEREHES SRR HEUIANSO%HEh of the speakers and of the

listener. 20Thig§@ﬁ\gp(;ﬁgg of sound recording and playbacic system is therefore inadequate to play
back realistically the effect of a sound source which moves, for example, around and/or above the

listener. Sound recoréirﬂ;’%tr@@pﬁ@&ﬁ%ﬂ%%ﬁ@ﬁﬁ%@ﬁ%@%@%ﬂ(%iléﬁoé’i’é‘ FEffdhE P Y SHe DOLBY
SURROUND t“%?&%@;%&% %Slg‘{é%’?'faﬁ@‘@o%éi%itfﬁ%&fﬁxmﬁ@a@&iﬁwIitﬁie@ﬁsiae%@f)prerecorded

audio signals which are then divided, with the aid of an appropriately provided electronic device,
more microphones, arranged in suitable positions with respect to the sound

source, which convert the sound into a plurality of electrical signals, which
are then sent to a suitable amplifying and/or recording device, which is

10 adapted to amplify and record and/or process appropriately the signals, thus
producing two additional distinct signals which can be sent respectively to
two distinct speakers; by positioning the speakers appropriately, it is
possible to obtain the sensation of a sound which partially reproduces the
three-dimensionality of the real sound.

15 However, this known type of recording system has drawbacks: in fact,
the played back sound is not received in a fully three-dimensional manner,
and at best it is possible to obtain a sensation of right or left displacement of
the sound, whose correspondence to the real sound depends on the mutual
position of the speakers and of the listener.

20 This known type of sound recording and playback system is therefore
inadequate to play back realistically the effect of a sound source which
moves, for example, around and/or above the listener.

Sound recording and playback systems are also known which are
referenced by the DOLBY SURROUND trademark and provide for the

25 editing, on the part of a sound engineer, of prerecorded audio signals which
are then divided, with the aid of an appropriately provided electronic device,
such as for example a mixer and/or a computer, into a plurality of multiple
channels (typically five or seven, plus an additional channel for the lower
frequencies), which are intended to be sent to separate speakers arranged

30 appropriately, typically proximate to the corners of the room where they are



such as for example a mixer and/or a computer, into a plurality of multiple channels (typically five or
seven, plus an additional channel for the lower frequencies), which are intended to be sent to separate
speakers arranged 30 appropriately, typically proximate to the corners of the room where they are 2
used and in‘ WAL B RN stener. This known type of sound recordingpg%EBfé{%(‘)fé‘fgéystem also
allows to reproduce the effect of a sound source which moves around the user, with the limitation that
this movement always occurs on a horizontal plane. 5 Therefore, even this known type of sound
recording and playback system has drawbacks: in addition to not allowing to transmit to the listener the
sensation of a geedsounRce dhabmbxessadeye him, in order to obtain the sensation of the movement
of the sound source around the listener it is necessary to have at least five speakers, and therefore

this sensation cannot B EMBRHERShIRBAikecoEdIBEBRAEbALR Y E R ARS8 e adphones

or earpieces. g Npregues fReadifiR e A H90GHE SehriRgisauneRIavratkdiE a9, i which the
speakers are arranged must have a square or rectangular plan shape, and this Iié%i]ts the possible

applications of thfs! KSR SR B TBAY B oRY S ABESIOBAREABNADHES recording and
playback system is thah i epials &igh GANSKWBIFH t9pLedve RN haisieniRl piyng e audio

track and to the sound playback step; editing the audio track in fact requires, the work of specialized
personnel and Wétggb}tﬁssﬁiﬁéfb@@fééﬂﬁ@ﬁ@gé' Hamteopale Waete Wansmihie shelivkRcExpensive,

whereas soundplayback; ipauires g ¢ Se R RMHIBRAIRRIAIENOREOMIdE A R IBydactosystem tRguipped

with suitable outputs and with a plurality of speakers, whose cost can be high.  In order to try to
optimize the re8&raiPsr afsithanprstieemirpitdhiepndt Wi Sansidad, %ﬁy]f?éelﬁ‘%kl%sfaithfully as

possible the 25,perceptions pivelistangtlonataginthesronm weesetReraLachsaHise dadpeated, a
recording technique known as hinaural is used which employs a support which has the shape and

dimension’lof 8%ty RS e ddSERNINE mdtid &%a Rfatdifl RHERPIS addpRe IBIFDrB&RIce as

much as possiblg,isherieadhabsRIRiieR. of an actual human head. 30This support reproduces faithfully

in particular the shape of the _ _
Moreover, to achieve a good result during sound playback, the room

in which the speakers are arranged must have a square or rectangular plan

shape, and this limits the possible applications of this known type of system.

15 Another drawback of this known type of recording and playback
system is that it entails high costs, which can be due both to the step for
editing the audio track and to the sound playback step; editing the audio
track in fact requires the work of specialized personnel and the use of
suitable electronic and/or software devices, which are often very expensive,

20 whereas sound playback requires the use of an appropriately provided
playback system, equipped with suitable outputs and with a plurality of
speakers, whose cost can be high.

In order to try to optimize the recording of a sound, particularly to
listen to it with earpieces, playing back as faithfully as possible the

25 perceptions of a listener located in the room where the sound source is
located, a recording technique known as binaural is used which employs a
support which has the shape and dimensions of a stylized human head and is
made of a material which is adapted to reproduce as much as possible the

sound absorption of an actual human head.

30 This support reproduces faithfully in particular the shape of the



WO 20081128966PCIYIEP2008/054674 3 auricles and of the auditory canals; two high-fidelity
mickrophone ((:jartridges are fixed respectively to the internal end of the auditory canals and therefore
pick up sound in a manner which is similar to the manner in which the eardrum of a listener whose
head were gyl%ﬁ%fé’(ﬁﬁ%éthe support would 5 perceive it.  This knownli%/eE% Orogé)(s)%?ﬁ‘r*lg technique
also has drawbacks, however; first of all, to achieve good results during playback it is necessary to use
very high-quality headphones, which are very expensive. Further, this known type of technique is
inadequate in the 10 reproduction of sounds generatéd by sources arranged in front of the listener,
and the percepligrRisthgdhyeendimadisiogadiin ak sewadhigfufidet iimitedrophivioremverdiges sound
perceived by the listener during pl ybacﬁ| cannot ie tr c%d back to the souqd that reaches the
microphone caAdGES dGRRRFLE Focldiy ISRAASE 58 mﬁﬁgé%&ér%a{haess%n 5t Wa

( astwould reach
the eardrums,lgqlgﬂed es5audigoaragfatdhedistanes isigahstituteti byrtherear piecdsiovhibh are

arranged at the ayricle of the listener, in contact with the outlet of.the augitory canals. Disclosure of the
Invention 20T & &R Of ﬂfe%#égsﬁﬁnv@h%%%ﬁgsw& tﬁg%%%%% %%é%t%ﬁegu&%%%er‘ﬁg%ﬁminaﬂng

the drawbapkspgﬁ-@a@vgiﬁe,d background art, by providing a device which allows to acquire a sound and

convert it into an electrical signal, so as to be able tg then play.it back, transmitting ta the listener the
sensation of the true Hiise-KABASIGNRRty YerSPE8 AT RN AHA, %Sbjgé?oldfﬁigv?% fon is to

provide a devige,whirh;aflew faacayirRiaed c e tisid@rialentript sigal thes sauwedsenyitted even
by a moving sound source, so as to.be abIgBo then B\Eﬁ%ﬁ back, transmitting to the listener the

sensation of thi® ASE XER V& ty headphpues. are very expensive.

Further, this known type of technique is inadequate in the
10 reproduction of sounds generated by sources arranged in front of the
listener, and the perception of the three-dimensionality of sound is further
limited.
Moreover, the sound perceived by the listener during playback cannot
be traced back to the sound that reaches the microphone cartridges during
15 recording, since such cartridges record the sound as it would reach the
eardrums, while the sound source for the listener is constituted by the
earpieces, which are arranged at the auricle of the listener, in contact with
the outlet of the auditory canals.

Disclosure of the Invention

20 The aim of the present invention is to solve the above mentioned
problems, eliminating the drawbacks of the cited background art, by
providing a device which allows to acquire a sound and convert it into an
electrical signal, so as to be able to then play it back, transmitting to the
listener the sensation of the true three-dimensionality thereof.

25 Within this aim, an object of the invention is to provide a device
which allows to acquire and convert into an electrical signal the sound
emitted even by a moving sound source, so as to be able to then play it back,
transmitting to the listener the sensation of the actual movement of such

source.

30 Another object is to provide a device which allows to acquire and



30Another object is to provide a device which allows to acquire and WO
2008/128966PCT/EP2008/054674 4 convert into an electrical signal a sound, so as to be able to then
play it back, transmitting to the listener the three-dimensionality of the actual sound even when using
simple_ stere‘gﬁ%?ﬁlézéa ?)ieces, even of relatively low quality. 5Another 3&5@? @%/Oﬁ?‘gzﬁde a device
which is structurally simple and has low manufacturing costs. This aim and these objects, as well as
others which will become better apparent hereinafter, are achieved by a sound transducer,
characterized in that it comprises at least one acoustfcally neutral body with which two sound

conveyance elgments aie,assogjatable whichare sbanad approxinaiehblikaa sivlizedefinnel so as to
form an auricle, which protrudes outside said at least one body and is blended with a duct with which a
three-pole m|cha|§1<iorté8@§¥mﬁg@istas%%iété@%i&%r?ﬁé@é‘%&?&%ﬂ%&@d %g\/ﬁ}?ﬁt /§%H8ht end,

adapted to acquire the30URchds RIPHPAMle stereophonic earpieces, even of relatively
low quality.
5 Another object is to provide a device which is structurally simple and
has low manufacturing costs.

This aim and these objects, as well as others which will become better
apparent hereinafter, are achieved by 2 sound transducer, characterized in
that it comprises at least one acoustically neutral body with which two

10 sound conveyance elements are associatable which are shaped
approximately like a stylized funnel so as to form an auricle, which
protrudes outside said at least one body and is blended with a duct with
which a three-pole microphone cartridge is associated, said cartridge being
arranged so that its front end, adapted to acquire the sound, is proximate to

15 the inlet of said duct, the two cold poles of said microphone cartridges being
mutually inverted, so that the cold pole of one of said microphone cartridges
and the hot pole and the ground of the other of said microphone cartridges
are or can be connected to a same connector or socket which is or can be
associated with a suitable amplifying and/or recording and/or processing

20 device.

Brief description of the drawings

Further characteristics and advantages of the invention will become
better apparent from the following detailed description of a particular but
not exclusive embodiment thereof, illustrated by way of non-limiting

25  example in the accompanying drawings, wherein:

Figure | is an exploded perspective view of a device according to the
invention;

Figure 2 is a front view of the device of Figure ;

Figure 3 is a side view of the device of Figure 1;

30 Figure 4 is a sectional view, taken along the line IV-IV of Figure 3;



15 the inlet of said duct, the two cold poles of said microphone cartridges being mutually inverted, so
that the cold pole of one of said microphone cartridges and the hot pole and the ground of the other of
said microphone cartridges are or can be connected to a same connector or socket which is or can be
associated WW%?%H?%& amplifying and/or recording and/or processinﬁ%%é?ﬂ%’géﬁ??ef description of
the drawings Further characteristics and advantages of the invention will become better apparent
from the following detailed description of a particular but not exclusive embodiment thereof, illustrated
by way of non-limiting 25 example in the accompanyirig drawings, wherein: Figure 1 is an exploded

perspective view of ajdgyvie Pearsiad dadheivesttioe; fugpettnis € diashviewal tertdewiee of Figure
1; Figure 3 is a]Side\}/'@,w ?%the deéljce of Figure 1; 30Figure 4 is a sectional view, taken along the line
IV-IV of Figure '8¢ V-V 01 FIgUTe 2

Figure 6 is a schematic view of the connection between the two
microphone cartridges;

5 Figure 7 is a side view of a sound conveyance element of the device
according to the preceding figures;

Figure 8 is a sectional view, taken along the line VIII-VIII of Figure
7

Figure 9 is a sectional view, taken along the line IX-IX of Figure 7;

10 Figure 10 is a sectional view, taken along the line X-X of Figure 7.
Ways of carrying out the Invention

In the exemplary embodiments that follow, individual characteristics,
given in relation to specific examples, may actually be interchanged with
other different characteristics that exist in other exemplary embodiments.

15 Moreover, it is noted that anything found to be already known during
the patenting process is understood not to be claimed and to be the subject
of a disclaimer.

With reference to the figures, the reference numeral 1 designates a
sound transducer which comprises at least one acoustically neutral body 2,

20 which is made of acoustically neutral material such as for example an open-
cell polyurethane sponge rubber.

Advantageously but not necessarily, the acoustically neutral body 2
has a polyhedral shape, which 1s approximately parallelepipedal with
suitably beveled edges, and conveniently its width is approximately equal to

25 the average width of a2 human head proximate to the ear region.

The acoustically neutral body 2 might be constituted by two mirror-
symmetrical halves.

Two preferably but not necessarily approximately cylindrical seats 4a
and 4b are provided at the two sides of the acoustically neutral body 2,

30 preferably along a same longitudinal axis, and therefore, in the example



Figure 5 is a sectional view of the supporting element, taken along the line V-V of Figure 3;
is a schematic view of the connection between the two microphone cartridges; SFigure 7 is a side view
of a sound conveﬁance element of the device according to the preceding(}jsilgureS' Figure 8isa

sectional viev\yv(,)ga({ se/ﬁz%ﬁ%ﬁng the line VIII-VIII of Figure 7; Fiuure 9 is
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the line IX-IX of Figure 7; 10Figure 10 is a sectional view, taken along the line X-X of Figure 7. Ways of
carrying out the Invention  in the exemplary embodiments that follow, individual characte
given in relation to specific examples, may actually b& interchanged with other different characteristics

that exist in otRgb e MRIdEYeodR0sMERLS fiduMer eaier i Boreteddifatanyining fopndizbe already
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which comprisgsmisieesii pre @eaListigglly. neutral body 2, 20 which is made of acoustically neutral
material such as for example an open-cell polyurethane sponge rubber. Advanéa eously but not

necessarily, the acouSHVARAEAYaIhEMY DR AL SESATHE AR Bhll5eCarRion 1S 5Bt
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Advantageously, the acoustically neutral body 2 is crossed by one or
more additional through channels 6a, 6b, which are formed preferably but
not necessarily along an axis which is perpendicular to the first channel 5
and enter the first channel 5, preferably proximate to the central region
thereof.

The acoustically neutral body 2 has means which are adapted to guide
toward its lateral regions a sound which is frontally incident to it;
advantageously, such means are constituted by two third channels 7a and
7b, which are formed in the acoustically neutral body 2 starting from a
second front surface 8 thereof and lie transversely to the acoustically neutral
body 2, leading out respectively on the first surfaces 3a and 3b,
advantageously proximate to the seats 4a and 4b.

Advantageously, it is possible to associate with the two seats 4a and
4b provided at the two sides of the acoustically neutral body 2 respectively
two sound conveyance elements, designated by the reference numerals 9a
and 9b, which are conveniently arranged in a mutually mirror-symmetrical
fashion.

Conveniently, the two sound conveyance elements 9a and 9b are
approximately shaped like a stylized funnel, so as to form an auricle 10a,
10b which during use protrudes outside the acoustically neutral body 2.

Advantageously but not necessarily, the two sound conveyance

elements 9a and 9b are made of two-part silicone, for example the one
known under the trademark RHODORSIL, of the type RTV4028 A+B, at



and _4b are proyided at the two sides of the acoustically neutral body 2, 30 preferably along a same
longitudinal axis, and therefore, in the example WO 2008/128966PCT/EP2008/054674 6 shown in the

accompanying figures, starting from two first mutually parallel lateral surf i ed by the
reference nﬁ]rﬁépg?él gégnd 3b, of the acoustically neutral body 2. K?\iaﬁ?‘r%ga%%?g%lg% but r>1/ot

necessarily, as in the case of the embodiment 5 shown in the accompanying figures, the two scats 4a
and 4b are mutually connected, being formed by a single first channel 5 which passes axially through
the acoustlcg!ly neutral body 2.  Advantageously, the acoustically neutral body 2 is crossed by one
or more ad.dltls)g%through channels 6a, 6b, which are formed preferably but 10 not necessarily along
an axis which is perpendicular to the first channel 5 and enter the first channel S,HEreferab y proximate

to the central regionméﬁm)felﬂbqlii@laﬂbmw%%I%SHV‘?%% Which'&ré%4spted to guide
toward its atera (6dians A e WhichIsdroiallinsisens ol advanipssasivosishisigans are

constituted by two t channels 7a and 7b, which are formed in the acousticallg]ép ut{al body 2
Il

starting from dikecoratyfigatsopscea tharasiend Barafssehass, B haEAGTRY Welltfal body 2,

leading out respectively.on the first sHitaces 38208 3heacapagRatsiypioxitatdioththeeats 4a and
4b. 20Advantageous?tly, %o’is poggble to associate with the two seats .4ayypf1l 4h L%:ovided att thestwgl "
H@Qﬂéi 8

tsrildes ]?f the acthagtcallf reutrariiay frespBEIREN AWLoGA% 8 EAERE Saésignated by

e reference numerals 9a.and b whichraresanysRigAtkasianaee ikagiubdyeniober-symmetrical

fashion. 25Conv§r§{;en§ ' %?{Wog%oung’conyeyange element ga nP b are. ﬂy ymmetrica
and extending upward the region of the he X173 and of tge Sffihelix 13.

In the embodiment shown in the accompanying figures, the lobe 11 of
10 the auricles 10a and 10b is preferably approximately as long as one third of
the longitudinal extension of the respective auricle 10a and 10b, and the
helix 12 and the antihelix 13 have an appropriately teardrop-shaped
configuration.
Advantageously, as can be seen in particular from Figures 8, 9 and
15 10, an internal wall 14 of the auricles 10a, 10b which during use is directed
away from the acoustically neutral body 2 is constituted by a plurality of
contiguous concave and convex surfaces, which are adapted to convey the
sound from the peripheral region of the auricles 10a and 10b to their bottom.
The shape of the internal wall 14 of the auricles 102 and 10b further
50 contributes to enrich the sound with harmonics and resonance
microreflections, thanks to a series of reflections and diffractions of such
sound caused by striking said concave and convex surfaces; said harmonics
and resonance microreflections allow to acquire a sound which is complete
with spatial references, so that the brain of the listener, when listening, can
25 unconsciously reconstruct the sensation of the true three-dimensionality of
the sound.
The elongated shape of the auricles 10a and 10b further allows to also
convey high frequencies and ultrasound which cannot be detected by the
human ear.

30 A footing 16 protrudes from the outer wall 15 of the auricles 10a and



approximately shaped like a stylized funnel, so as to form an auricle 10a, 10b which during use
protrudes outside the acoustically neutral body 2. Advantageously but not necessarily, the two
sound conveyance elements 9a and 9b are made of two-part silicone, for example the one 30 known
under the tr3deMEKRODORSIL, of the type RTV4028 AB, at WO ~ PCT/EF2008/054674

20081128966PCUEP2008/054674 7 50%.  In the embodiment shown in the accompanying figures,
the sound conveyance elements 9a and 9b advantageously are shaped approximately like a stylized
outer ear; auricles 4 therefore have, advantageously%ut not 5 necessarily, a shape which can be

obtained aptprg?dm%ﬁ_lyd%tﬁﬁmft@m Ilznﬁ?éﬁétpﬁ)ﬁ)‘f:ftﬂ awicleoafsa bulipancautelr eadyopfisaially
increasing its dimensions approprigtely, for example increasing the length of the lobe 11 and extending
upward the redRff B haIRLTS éﬂﬁr@"gﬂi eWe;"fg. ﬁ&i&%&ﬁ%’éﬁf%&wﬁ teﬁe
accompanyingaigukeialite eheral wddP theralificias dhicand dBuismshiareblyl @oproviuately as long

as one third of the longitudjnal extension of the respgective auricle 10 d 106,.and th lix 12 and
the antihelix 13PRRAURAL rBBFi’é’jéﬁﬂé%lF&raﬁiﬁa?%@%gWéﬁ%}%gtﬁ&vgﬂ%ggﬁ%w%qj (‘I)e(m bef1 Zeen

in particulas fram Figunesdrs® andstbelion) inteinebpalt 1d didheasrikdesibao IBbivihizcinduring use
anl conver R A8 e ] 5 PP oy A LBE 1536 1 NI SETRRST he auriios
10a and 10b tastheinbettom.accompanying figures, the tubular element 18 is conveniently
cylindrical.
Advantageously, starting from the bottom of the auricles 10a and 10b
10 there are respectively two through ducts 19a and 19b, which are preferably
cylindrical and pass through the footing 16 and axially through the tubular
element 18 of the respective sound conveyance element 9a, 9b.

In the analogy between the shape of the sound conveyance elements

9a and 9b and the human outer ear, the ducts 19a and 19b approximately
15 correspond to the acoustic meatus.

Advantageously but not necessarily, the two sound conveyance
elements 92 and 9b are interconnected by suitable connecting means which,
in the embodiment shown in the accompanying figures, are constituted by a
ring 20, which is preferably made of a material which is not sound-

20 absorbing, such as for example an aluminum alloy known by the trademark
AVIONAL or ANTICORODAL.

Advantageously, the ring 20 is shaped so that it can be arranged so as
to surround part of the first lateral surfaces 3a and 3b, of the second front
surface 8 and of a fourth rear surface 21 of the acoustically neutral body 2.

25 Advantageously, in the ring 20 there are two first holes 22a, 22b,
which are provided in such a position that they face, during use, the seats 4a
and 4b provided in the acoustically neutral body 2, and have such
dimensions and shapes as to allow access in the contiguous seats 4a and 4b
of the tubular elements 18 of the sound conveyance elements 9a, 9b.

30 Advantageously, two second holes 23a, 23b are provided in the ring



The shape of the internal wall 14 of the auricles 10a and 10b further 20 contributes to enrich the sound
W|thhharm(2jnics ang [)esonance microreflections, thanks to a series of reflections and din; actions of
such sound cause striking said concave and convex surfaces; said harmonics and resonanc
mierpreflec%ﬂ%ﬂﬁﬁé (] acquire a sound which is complete with spatiaIPr%Téngﬁogg/g,s‘?g“that the b?ain of
the Ilste_ner, when listening, can 25 unconsciously reconstruct the sensation of the true
three-dimensionality of the sound.  The elongated shape of the auricles 10a and 10b further allows
to also convey high frequencies and ultrasound which cannot be detected by the human ear. 30A

footing 16 protydes fram, the guigs yalkdsofthe adiclag 1oe amke Wdlets of the second
2008/128966PCVEP2008/O5£.9674 8 10b and duriﬁg usegis directed toward the ar%gust}c%% neutral
the'a

body 2; said fobagelas Fetarriatosuprasader whichRfurfH sy &R ctéd Bifa stically
neutral body 2,and drayhich adubsiarelemant 18Presuiies aprroxinvdalygésigliyahgles and is

e dimensions Which are eqal fo, of gredier than. Those of the Gudere ot 10 e seats 4
5 Advantageously, two third holes 24a, 24b are provided in the ring 20,
in such a position as to face during use the inlets of the second channels 7a
and 7b provided on the second surface 8 of the acoustically neutral body 2;
the third holes advantageously have dimensions which are equal to, or
greater than, those of said inlets.
10 Advantageously, the ring 20 is interposed, during use, between the
third surface 17 of the footings 16 of the sound conveyance elements 9a and
9b and the first lateral surfaces 3a, 3b of the acoustically neutral body 2.
Advantageously, two microphone cartridges 25a, 25b are arranged
respectively within the ducts 19a and 19b of the sound conveyance elements
15 9a and 9b and are arranged with their front end, designated by the reference
numerals 26a and 26b and adapted to acquire sound, approximately at the
inlet of the respective ducts 19a and 19b provided on the bottom of the

auricles 10a and 10b.

The front end 26a and 26b is therefore positioned either adjacent to
20 the inlet of the ducts 19a, 19b or also partially shifted toward the inside of
the auricle 10a, 10b.
Advantageously, the microphone cartridges 25a and 25b have a polar
pattern of the cardioid type.
The microphone cartridges 25a and 25b are of the three-pole type,
25 and are supplied with a power supply of the type known as "phantom";
accordingly, a three-pole cable 27a, 27b exits from each one of the
microphone cartridges 25a and 25b and each of said cables in turn
comprises a first wire 28a, 28b, also known as "hot pole", a second wire
29a, 29D, also known as "cold pole", and a third earthing wire 30a, 30b, also

30 known as "ground".



be inserted and fixed, preferably by pushing, in one of them; in the example shown in the
accompanying figures, the tubular element 18 is conveniently Advantageously, starting from the
bottom of the auricles 10a and 10b 10 there are respectively two through ducts 19a and 19b, which
are preferab%ocﬁﬂ?ﬁﬁﬁ;@g? and pass through the footing 16 and axially thrSﬁEﬁ‘Eﬁ%’?{?Bﬁé“r element 18 of
the respective sound conveyance element 9a, 9b. In the analogy between the shape of the sound
conveyance elements 9a and 9b and the human outer ear, the ducts 19a and 19b approximately 15
correspond to the acoustic meatus.  Advantageoushy but not necessarily, the two sound conveyance

elements 9a and 9b axgiiniRIEEBHRAIE ¥ SYitable ARNRSEINI Meanavhiol, Kthergmbadiment
shown in the accompanying figures, ‘are constituted by a ring 20, which is preferabl}yJ made of a

material which 6 PieSEeRINI 20 ERSBASING, Suen R thE sramplchAMIEIRPRS ISy RrrhiRasy the
raciomark AVIQNALLE ANTIGAROR ke AS BYARAEHofNE HTAIZ0i5ElaReR s gt can be

arranged so as to surround part of the first lateral surfaces 3a and 3b, of the second front surface 8
and of a fourth fEXFSuMECK 22 6PTABUEHUBREARPNEULHRI BSaPeLIBIRRY A SEstER,, TGS ring 20

there are two fifghROlgR1ERR %%wm%@?e RroyidegbinauchRRrysition thatitheydacsdupag use, the

seats 4a and 4b§rovided in the acoustically neutral body 2, and have such dimensions and shapes as
to allow access?tbthe contiguous seats 4a and 4b of the tubular elements 18 of the sound conveyance

clements 92, 9b. S0AMRNIAGEOSIa.SaAAH el 23R AR AramERYIded I e riag O

2008/128966PCTIEP2008/0546 /4 9720, in such a position as to face, during use, the outlets of the
second channed§arding 719 pasidabesii tie firet Bliefarels 3pcps 3B eime sticalg fEftral body 2,

and the seconqﬁg%ggﬁg%gﬁgggyi@/%@ggs‘{gpglﬁl\{ypdgh}agg\%}y&{'to, or greater than, those of

the outlets. 5 Advantageously, two third holes 24a, 24b are provided in the ring 20, in such a position
as to face #iring use theoitletsvodntis shemaddhatmeitaralzie Thipropidu: srartiedgscdhd surface 8 of

the acoustically pyle) oKy 2. DiisHRelss arvaBRgeRusNIRYE SimsRsiRngY Hichigig eaual to. or

greater than, those of sal .
6 by the reference numeral 31b, which is or can be connected to a suitable

acquisition and/or recording and/or amplifying and/or processing device,
not shown in the accompanying figures, to which the hot pole 28b and the

15 ground 30b of the microphone cartridge 25b are connected; vice versa, the
cold pole 29b of the microphone cartridge 25b is connected to the same
connector or socket 31a to which the hot pole 28a and the ground 30a of the
microphone cartridge 25a are connected.

Use of the invention is therefore as follows. With reference to the

20 accompanying figures, the three-pole cables 27a and 27b are connected in
the manner described above to two connectors or sockets 31a, 31b, which
are connected for example to an acquisition and/or recording and/or
amplifying and/or processing device, not shown in the accompanying
figures, such as for example a recorder, a computer, a mixer.

25 By arranging the device 1 in a chosen position with respect to a sound
source, which can also be moving, the sound produced by it strikes the two
auricles 10a and 10b and is thus conveyed by them to the microphone
cartridges 25a and 25b.

A sound that strikes the second front surface 8 of the acoustically

30 neutral body 2 enters the third channels 7a and 7b and then exits from them



10Advantageously, the ring 20 is interposed, during use, between the third surface 17 of the footings
16 of the sound conveyance elements 9a and 9b and the first lateral surfaces 3a, 3b of the acoustically
neutral body 2.  Advantageously, two microphone cartridges 25a, 25b are arranged respectively
within the dOEBXM A EE0 190 of the sound conveyance elements 15 9a Ahd/BB?4Hd ¥ E4arranged with
their front end, designated by the reference numerals 26a and 26b and adapted to acquire sound,
approximately at the inlet of the respective ducts 19a and 19b provided on the bottom of the auricles
10a and 10b. The front end 26a and 26b is therefbre positioned either adjacent to 20 the inlet of

the ducts 19a, 498 of;gleg,padially shified ok e NAeRLiNG AVEA bOay 2080 that it

Advantageous‘rily, e microphone cartridges 25a and 25b have agpolar pattern’of the cardioid type. The

microphone cartridfes2ba andlegsdreyotliseanridasolkdy padd U rark comptsetvith Bpower
supply of the t){%rlggq%vg%g%éggg{%%?;@gﬁgrggﬂgly, a three-pole cable 27a, 27b exits from each one

of the microphone cartri ges 5b apd each of said cables in turn comprises a first wire 28a,
28h, also known as "fibtpolgtrepbecendaviredea, 26b, afsb Ribwithas "corVgsiethansPdird earthing

wire 30a, 30b, also 30 known as nd”. . t - d 27b
exit from thie a885¥ﬁg§§ytﬁetu Fal b (%ti %dﬁ%lféﬁlé’ﬁm%aﬁgg %ﬁgtn(jr;whg}s %[g%ggégogt%igglg%;: be
connected for éxamgle tlcathraglifier cattten Aixemer 27b, reensimit hevidacsH e ast8Rbiter, not

shown in the a @ Elnc%%rilé(fﬂgl{igﬁcrﬁgr Y“gwﬂiing and/or amplifying and/or processing device,
which records and/or plays back and/or allows to process appropriately such
signal, so that it can then be played back even with two simple stereophonic

10 earpieces.

The particular structure of the device 1 allows the sound acquired and
transmitted to the acquisition and/or recording and/or amplifying and/or
processing device to contain all the information capable of producing in the
listener, particularly if he/she uses stereophonic earpieces, the exact

15 sensation that would be produced by the actual sound source.

It has thus been observed that the invention has achieved the intended
aim and objects, a sound transducer having been devised which allows to
acquire and convert into an electrical signal a sound, so as to be able to then
play it back, transmitting to the listener the sensation of its actual three-

20 dimensionality.

Further, the device according to the invention also allows to acquire a
sound produced by a moving source and to convert it into an electrical
signal which can then be played back, transmitting to the listener the
sensation of the actual motion of the source by means of two simple

25 speakers.

Moreover, the device according to the invention allows to acquire a
sound and convert it into an electrical signal, so as to be able to then play it
back, transmitting to the listener its actual three-dimensionality, even by
using simple stereophonic earpieces, even of low quality.

30 Further, the production costs of the device according to the invention



5 have suitable power supply means for the microphone cartridges 25a and 25b.  Advantageously,
as shown schematically in Figure 6, in the device according to the invention the two cold poles 29a
and 29b of tREPH88HEYbhone cartridges 25a and 251) are mutually invBEEEPAOKIBIEr words, the
cold pole 29a of the microphone cartridge 25a is connected to a same connector or socket, designated
schematically in Figure 6 by the reference numeral 3 Ib, which is or can be connected to a suitable
acquisition and/or recording and/or amplifying and/or processing device, not shown in the
accompanying figures,.to which the hot pole 28 t u i opge, cartridge
25b are connegfm(gla;;i l%clé)vérggc%ﬁ ol p%Yé%é%ggq&hgﬁm}%%%%o%%%%%tﬁé%%ﬁgﬁ@%%n%%cted to the
same connect@asy sockenGfa tarwhich thesssiipolle 28a and the ground 30a of the microphone
cartridge 25a are coni;lﬁcted. Use of the.invention is th@g{ore ;;Su%%'é?"%- I\41Vithi ¢ Cfg ence %E) the 20
accompanying figures, YR&THFBEPbIE L i5iRuts5 SuSey e f (TRRSIGUS TRQALIGILIONS ald ihed
above to two coariatiors, il sotketscBlae3nbthititie aceponficktespioselahubtents.an acquisition
and/or recording and/or amplifying and/or processing device, nat shown in t ccompanying figures,
such as forexample & RScoRHEF4 oﬁﬁ?ﬁer,aé m‘fg{g? %B@’%rgﬁa}ﬁﬂ%ﬁﬁe &k lcﬁpgt%{s%%en position
with respect to;ja $QuAg3UEBHoMBIR GaNthlsarbemngnie sovodrpeotiviaadizy pestileas the two
auricles 10a and 10b,and is thus conveyed by them to the microphone cartridges 25a and 25b. A
sound that stri%%é@gc@nﬁ?%ﬁf LHIBRe acoustically 30 neutral body 2 enters the third
channels 7a and 7b ang:theR SudisEam e WIRRANBA 2396 REIHHR 2008/bdaT4 i abthe first
lateral surfaces 3a, 3b of the acoustically neutral body 2, sg‘?g%at it can then bg collected by the

auricles 10a arf®10H1En8QBHTePEIdRHE LSRR EZ g’se%ag‘étnﬁa% ¢ FRESHREBBhone
cartridges gpa anth2aRdPustReaitHe $aeRfling ones that are not illustrated.

The characteristics indicated as advantageous, convenient or the like
may also be omitted or be replaced with equivalents.

The disclosures in Italian Patent Application No. TV2007A000070
from which this application claims priority are incorporated herein by

15 reference.

Where technical features mentioned in any claim are followed by
reference signs, those reference signs have been included for the sole
purpose of increasing the intelligibility of the claims and accordingly, such
reference signs do not have any limiting effect on the interpretation of each

20 element identified by way of example by such reference signs.



5 conveyed to them by the auricles 10a and | Ob into an electrical signal and, through the three-pole
cables 27a and 27b, transmit the electrical signal to the acquisition and/or recording and/or amplifying
and/or processing device, which records and/or plays back and/or allows to process appropriately
such signal, so that it can then be played back even with two simple stereophonic 1®A£§rblié)ces.

The particular structure of the device 1 allows the souhdl acquired and transmitted to the acquisition
and/or recording and/or amplifying and/or processing device to contain all the information capable of
producing in the listener, particularly if he/she useg-stefggphonic earpieces, the exact 1 5 sensation
that would be produced by the actual sound source.” Tt has thus been observed that the invention
has achieved the intehdad@im armhahieats;lasotenddidnsbaicz chayirigebaelede vise deatnitbadlifows to
acquire and convert into an electrical signal a sound, so as to be able to then play it back, transmitting
to the listener thagahaedivi bk ivdidtigiospead sonamians sHansts arqapspriptahle dubie décording to
the invention alsg allows (o acquire g soundpraduced by 2 moving source andte.copvertyinto an
electrical signa? iCh BN then be p ayeé ty)ac?g ransmitting %o the fistener the sensation of the actual
motion of the sgiceMim@aRs:0bhvasinyale. 2P sheaketsly an¥RBRYedREHeVIGeacEREHEhtO the
invention allows to acquire a sound and convert it into an electrical signal, so as to be able to then play

it back, transmittihgecrtthe tistermsoins aetrad b ie esdtmendionddisarovdge byiogiagasigegleositsriedphonic
earpieces, even of low ql@%y. 30Further, the production costs of the d vic? accqrding to the invention
WO 200811 26058HEHESROCBIBIENICTIT A IR/ SHERS R Proedioty BYdneans o

components wRich, 16628y oL (RN ARNQT ASSRIMRIE o photR& IRYRIMON.S AlGRkRE

susceptible of numerous modifications and variations, all of which are within the scope of the

appended claims:erted, so that the cold pole of one of said microphone cartridges and the hot pole and
the ground of the other of said microphone cartridges are connected to a same connector
or socket which can be associated with a suitable amplifying and/or recording and/or
processing device.

2. The device according to claim 1, characterized in that said stylized funnel is
shaped approximately like an outer ear, said duct corresponding to the acoustic meatus
region, said cartridge being arranged so that its front end, adapted to acquire the sound,
is proximate to the inlet of said acoustic meatus.

3. The device according to one of the preceding claims, characterized in that said
acoustically neutral body has a polyhedral shape and has a width which is
approximately equal to the average width of a human head proximate to the ear region.

4. The device according to one of the preceding claims, characterized in that said
acoustically neutral body is constituted by two mutually mirror-symmetrical halves.

5. The device according to one of the preceding claims, characterized in that two
seats are formed on two opposite sides of said acoustically neutral body, along a same
longitudinal axis of said acoustically neutral body.

6. The device according to claim 5, characterized in that said acoustically neutral

body has an approximately parallelepipedal shape, with suitably bevelled edges, said



5 The materials used, as well as the dimensions that constitute individual components of the invention,
may of course be more pertinent according to specific requirements. The various means for
performing certain different functions need not certainly coexist only in the illustrated emrd®diment but
can be present per 10 se in many embodiments, including ones that are not illustrated. The
characteristics indicated as advantageous, convenient ér the like may also be omitted or be replaced
with equivalents. The disclosures in Italian Patent Application No. TV2007A000070 from which

this app”cationt&)@%&rﬂ%g fhd Cﬁéﬂ%&%‘ﬁ&?%"ﬁ@ﬁﬁt(ﬁﬁ?j%’régﬁiel 1¥0PIe eeEal;patures

mentioned in any clal ollowed by reférence signs, those r nce signs have been included for
the sole purposesikingieasingriedatelligibility of the claims and accordingly, such reference signs do
not have any limiting effect on the interpretation of each 20 element identified by way of example by
such reference signs MUOs|depieaaceading to claim A, sbarsgtaanstuctetcaataveseats arethat it

i t least icall tral bady with which. t d I t
ceaotiatabie, whIVAR SHAAD SRS e A0 P Reh b 0 2o TR BA Srice, which

protrudes outsige said.at/Iaask-ens,agoustically neutral body and is blended with a duct with which a
three-pole microphone cartridge is associated, said cartridge being arranged so that its front end,
adapted to acquire th8.stndiispraxionditesto tHeiinlét dfasaitcdued, iothnastetizechini¢hBy theitwb cold
poles of said microphone cartridges are mutually inverted, so that the cold pole of one of said

microphone caPigESLserethBYHRG Ve ks ytadmtigrahdehgh shudielmhiphisad Biesiides are
connected to agame.coape @J&ﬁ’ﬁeﬁ@%?@s‘@&?ﬁl@@i@ﬁ associated with a suitable amplifying and/or
2 P 3 e 3

recording and/or processing device. . The device according to claim 1, characterized in that said
stylized funnel is shagedappeoiinatelydike ancautes arnsaidddel soikeshanadiagAal thelagguitic
meatus region, said cartridge being arranged so that its 'front end, adapted to acquire the sound, is

proximate to thecheiostlsaiguacd lpesly psdaayided with meangevidehaee seiipigddcose &t ipwapddteding

claims, charactlelgi%z in.that said agco s&g:%l}zrneu al bo é/nb?s? polyhedral shape and has a width

which is approxr?1 éate’ifl 1%%551??6) it \év\tg] rage v%% Of & Himan head proximate to the ear region. 4,

The device according g qmg g&iiie BERERAINGSAMA Charsierzrd i thal saithaceusicatvansutral

body is constituted by two mutually mirror-symmetrical halves.
guide toward the lateral regions of said acoustically neutral body a sound which is

frontally incident thereto are constituted by two third channels which are formed in said
acoustically neutral body starting from a second front surface thereof and lie
transversely to said acoustically neutral body, leading respectively onto said first
surfaces of the latter, proximate to said two seats.

11. The device according to one of the preceding claims, characterized in that
said acoustically neutral body is made of open-cell polyurethane sponge rubber.

12. The device according to one of the preceding claims, characterized in that
said sound conveyance elements can be associated with said body respectively at said
two seats.

13. The device according to one of the preceding claims, characterized in that
said sound conveyance elements are made of two-part silicone.

14, The device according to one of the preceding claims, characterized in that

said sound conveyance elements have approximately the shape of a human outer ear.



5. The device according to one of the preceding claims, characterized in that two seats are formed on
two opposite sides of said acoustically neutral body, along a same longitudinal axis of said acoustically
neutral body. 6. The device according to claim 5, characterized in that said acB@stiddfly neutral
body has an approximately parallelepipedal shape, with suitably bevelled edges, said MCSLLP 14 two
seats being formed starting from two first mutually paréfiel lateral surface of said acoustically neutral
body. 7. The device according to claim 6, characterized in that said two scats are connected so as

to form a single first c | which passes axially through said acoustically neutral .body. 8. The
device according to clg’?r'rr:ij%c eg}g%%ﬁgredr}ﬁi acli/aslgll(? %c%&gﬁcctgﬁlf %th rﬁa1 %%(;f/ i %(r:g%sss){é%]%? one or

more second aggisional; threaghechiamnels suhisty laasddnin sald fikshaharbsloprormaletadtsgentral

region. 9. The device according to one of the preceding claims, characterized in that said
acoustically nebrahbotieiscprovisiathivithnereases wiatch are adapted to guide toward its lateral regions

a sound which is frontglly incident to it. .. 10. The deyice according to claim 9, characterized in that
said means adapted tﬁégaligté%%%er&ctﬂgqﬂgrt& ?gé%r@/ Eﬁﬁt%ﬁfgﬂ& ﬁ;ﬁ%at?ﬁflﬁ dy*a'§dund

which is frontally incidantigrae e cRASHHEG Ry NOsird channels whithAe farmed n.agid

acoustically neutral body starting from a second front surface thereof and lie transversely to said
acoustically needralybiodycdeiaditie tespeotiivtly lohtoasdiekficst! Biy igoes-oftbedaitero prioximkte to said
two seats. 11. The device according to one of the preceding claims, characterized in that said
acoustically neﬁffﬁaﬁ%@d&?‘l@?%de of open-cell polyurethane sponge rubber. 12. The device

according to one of th ceging:claimsdch racteriz girhthat said sound con eyance elements can
be associated with sai b%qgﬁl r%gpggﬁsgfylggsgi(g %Zéﬁtse.{raaerﬁall F?l 3%\8/?(% gggé)rd?ﬁlgg to one of

the preceding claiviss ¢harariestredhnrinabppio aniandcanvaxanse elaments-ammade.ef two-part
silicone. 14, The device according to one of the preceding claims, characterized in that said sound

conveyance elementonaléhappspsitetelyitle sihpadidihanmbanobtdixdmye a suitably teardrop-

shaped configuration.

18. The device according to one of the preceding claims, characterized in that
the internal wall of said auricles which during use is directed away from said
acoustically neutral body is constituted by a plurality of contiguous concave and convex
surfaces, which are adapted to convey the sound from the peripheral region of said
auricles to their bottom.

19, The device according to one of the preceding claims when depending on
claim 5, characterized in that a footing protrudes from the outer wall of said auricles
which during use is directed toward said acoustically neutral body and has a third flat
surface which during use is directed toward said acoustically neutral body and from
which a tubular element protrudes approximately at right angles, said tubular element
being shaped approximately complementarily, in a transverse cross-section, with respect
to said two seats, so that it can be inserted and fixed in one of them.

20. The device according to claim 19, characterized in that said two seats and

said tubular element have an approximately circular cross-section.



MCSLLP 15 15. The device according to claim 14, characterized in that said auricles have a
shape which can be obtained starting approximately from the contour of an auricle of a human outer
ear of suitably increased size. 16. The device according to claim 14, characterizeginghat said
auricles have a shape which can be obtained approximately starting from the contour of a human outer
ear by increasing the length of the lobe and extendingl$pward the region or the helix and the antihelix.
17. The device according to claim 16, characterized in that said lobe of said aurieles has a length

which is approximatelg e(;il}lla|&0 one third of the I?nglit inal te}psion af the re ecti = aLgricIe and
. . .2k, 1Ne device %?ccirdln&rto C eH s 19 or 20, characterize i% % sa(ljg ucts are .
said helix and antlhellx]have a suitably teardrop-shaped configuration. . The device according to

one of the precgslingedlaimengiriactesizeddm haddeinterral walhef grish avsclesoichadyring use is
directed away from said acoustically neutral body is constituted by a plurality of contiguous concave
and convex sudsiedly, tuoeghaadddptedassenivey the sound from the peripheral region of said
auricles to their botto 19. The device accordi%éb% one of.the r,eced'n%aclaims hen depending

on claim 5, characterizad THEHSY S56ER DotLs s i SRS WHIRh during
use i irected eyt S ACOLSICUMAENYAERRY o i LIS RSRADIE. g Use i

directed toward said acoustically neutral body and from which a tubdlar €lement protrudes
approximately at rightZzndles dsaicktatdati rpetm ehi neldgebhapediapp ioxuitbtehhecnglereastarily, in a
transverse cross-section, with respect to said two seats, so that it can be inserted and fixed in one of
them. 20, THE eRIVIEBIBEDY ARG et Bad e tentseglinhich dard anbabears smidaid tubular

element have an appro il?Pﬁte circularcoss-se?tion MCSLLP 16 . . . The device according to
claims 19 or 20, characzfériz% %ﬁl%ﬁgtcggfé%%(t:?scaarléno?[;ta(fn%%‘Igtt%}ﬁ%%1r('glrizna the bo rlﬁ%}aggé)isguricles

and pass througtasaichfosdinga.apedeodaky dhromg brsaid WbUATRISMERh! surfds bhe deyvigermagording

to one of the preceding claims, characterized in that said sound conveyance elements interact with
each other by watfastcodridctifigritessas surfac 3 Tind devisecabyorditigltbasiaim 22, characterized in
said connecting mean hich of a materia{ﬁwhi does not absorb

are constituted by.a ring is mad
cound, 24 The dasioR S aMEr S T S8 G ACErD Sa T HHRE SIGANE 19 shaped 5o that it
can he armangeg$0, a0 IARIAIQWRCRA o Uik SIS RRRR ] 3:5850NY JieRtcstifacaand of a

fourth rear surface of said acoustically neutral body.
face, during use, said two seats of said acoustically neutral body, said holes having a

shape and dimensions which allow the insertion of said tubular elements in said two
seats.

26. The device according to claim 25 when depending on claim 10,
characterized in that two second holes are formed in said ring, in such a position that
they face, during use, the outlets of said thired channels, provided on said first surfaces
of said acoustically neutral body, said second holes having dimensions which are equal
to, or greater than, those of said outlets of said thired channels.

27. The device according to claim 26, characterized in that in said ring there are
two third holes in such a position that they face, during use, the inlets of said third
channels provided in said second surface of said acoustically neutral body, said third
holes having dimensions which are equal to, or greater than, those of said inlets of said
third channels.

28. The device according to claims 24-27 when depending on claim 19,

characterized in that said ring is interposed, during use, between said third surface of



25. The device according to claim 24 when depending on claim 19, characterized in that two first holes
are formed in said ring, in such a position that they face, during use, said two seats of said acoustically
neutral body, said holes having a shape and dimensions which allow the insertion of s&l§ Sktbiar
elements in said two seats. 26. The device according to claim 25 when depending on claim 10,
characterized in that two second holes are formed in s&id ring, in such a position that they face, during
use, the outlets of said thired channels, provided on said first surfaces of said acoustically neutral
body, said sec ol ing di fo] IC equal to, or ter.than, those of said outlets of
said thired cha%%%lg(?oggg}g;#f sl%]cg %]eﬁ\lﬂcgemg@(%&%g%tfgné gﬁlt:sngé@ Scallﬁcgrgg}?%e??i%% |Sr11l i agﬁnoég?l ring there
are two third halesiicushnaesgitemthat they face, during use, the inlets of said third channels
provided in said second surface of said acoustically neutral body, said third holes having dimensions
which are equal to, or§redtedeviss tevisliordaidualetshefrsargdhgicttiammeharacterzgd Ththelevice
according to claims.24-27 n depending on claim 19, characterized in that said ring js interposed,
Gring Use, betHRoF L i B OF I EE TR S OB B SRl SR e Bhee
elements and saiek{irtiigterah By HRERS Qb wald acausticalysarbtiathedy. 29. The device according
to one of the preceding claims, characterized in that said front end of said microphone cartridges is
arranged adjacent to Séidlindetevicaidciudisgooisipartiallyshifibd tovraringelamsisedrsaid auricle.

30. The device according to one or more of the preceding claims when depending on claim 8, wherein

said microphorféeeiiyes Hala & PElaF iR ORIRB CARAERT IgBES brsestippife gl £ ber supply
of the type known adR tg@;@ﬁqi@@%tage%ﬁ%&agfa?gggge ﬁgé%wmﬁm hAIoML SRid cable

containing a first wire, which constitutes said "hot pole nd wire, which constitutes$ said "cold
pole”, and a thigdWisge WiNehigebsidliealgaid gtk fehaiacisidzed in dhak baid Whraer pate, cables

exit from said acoustically neutral body through said second channels.
which constitutes said "hot pole", a second wire, which constitutes said "cold pole”, and

a third wire, which constitutes said "ground", characterized in that said three-pole cables

exit from said acoustically neutral body through said second channels.



