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Description

The present invention relates to sound translat-
ing devices and more particularly to loudspeaker
enclosure arrangements for use in voice com-
munication terminals.

A loudspeaker consists of a voice coil or motor
unit operating an acoustic conical diaphragm, one
side of which acts on an enclosed space known as
the loudspeaker enclosure. Since the enclosure
provides an acoustical load on the diaphragm, the
operating characteristics of a loudspeaker are
influenced by the acoustical properties of the
enclosure. Through the years, very substantial
efforts have been directed towards the design of
enclosures for the best possible reproduction of
sound, especially for so-called high-fidelity equip-
ment,

In the past few years, it has become increas-
ingly common to provide telecommunication
equipment and in particular, telephone equip-
ment, with the capability for hands-free voice
communication. Similarly, combined voice/data
advanced telecommunication terminals such as
Displayphone (trademark of Northern Telecom)
also use a loudspeaker to provide hands-free
voice communication.

However, a number of problems are associated
with this development. In the first place, the
loudspeakers are usually mounted on an inside
surface of the housing. often in a cramped loca-
tion, and the entire unit including a variety of
. electronic  circuitry therefore becomes a
haphazard enclosure for the loudspeaker.
Secondly, since this type of equipment is meant
toprovide only voice communication as opposed
to high-fidelity music and since manufacturers
find it desirable to minimize the cost and size of
their equipment, the loudspeaker employed
therein tends to be an inexpensive miniature unit
having an acceptable frequency response only in
the voice frequency range.

Contributors to the marginal quality of sound
produced by such loudspeaker arrangements
reside in the lack of proper enclosure and in the
effect of loudspeaker cone resonance which
results in the unit generating excessive acoustic
output near the lower end of the voice frequency
spectrum. Of course, the solution to this probiem
through the use of a custom designed enclosure
is entirely feasible but prohibitively expensive.

There have been attempts in the past directed
at the modification of a loudspeaker’s output
performance without mounting it in a proper
enclosure. For example, United States patent No.
3,833,085 describes a low-frequency loudspeaker
wherein the tendency to provide excessive mid-
range acoustic output was soived by providing
the speaker with a circular disk of neoprene
rubber mounted inside its conical diaphragm. The
disk is attached adhesively at its periphery to the
diaphragm at a circle spaced inwardly from the
outer periphery of the diaphragm and at its center
to the support dome for the loudspeaker.

Another method of modifying loudspeaker out-

10

20

25

30

35

40

45

50

55

60

65

put response is described in United States patent
No. 3,324,966 which discloses the combination of
a loudspeaker and a pseudo-enclosure compris-
ing a pair of sound absorbing chambers inter-
connected by a valving arrangement in the form
of a narrow channel.

Yet another method of providing an enclosure
for a loudspeaker is described in United States
patent No. 3,720,285. The purpose of this device
was to replace the absorbent material, such as
glass fiber, which is often used in enclosures. The
patent provides an enclosure comprised of a rigid
foamed plastic material which is moulded around
a loudspeaker. On curing, the skin of the plastic
seals the enclosure to provide a rigid seff-con-
tained enclosure. In addition to the practical
manufacturing problems associated with such a
device, the resultant enclosure increases the low
resonant frequency of the loudspeaker. That is
precisely the opposite of what the present inven-
tion achieves.

Belgium patent number 673,136 relates to a
high-fidelity loudspeaker having its rear portion
and peripheral edges covered with a sound absor-
bent material whereby the parasitic oscillations of
the vibrating mechanism, especially the ones
caused by the deformable edges of the cone, are
absorbed and are thus prevented from affecting
the purity of the sound generated by the loud-
speaker.

As effective as these prior art devices may be
for their intended purpose, they represent
inadequate, expensive and complex solutions to
the problem at hand. it is therefore an object of
this invention to provide an economical and
simple solution to the problem of shaping the
frequency response of a miniature loudspeaker
for use in voice communication terminal.

In accordance with the invention, there is pro-
vided an electro-acoustic transducer comprising,
a small loudspeaker (10) having a voice coil
structure (11) and a conical diaphragm (13)
supported by a spider {12} having a peripheral
edge (14) defining the shape of the loudspeaker
{10), a piece of resilient open cell foam material
(15) having a shape complementary similar to
that of the loudspeaker (10) and including an
opening at its approximate geometrical center to
permit close-fitting engagement with said voice
coil structure (11) and means for securing the
peripheral edge of one face of said foam material
{15) to said peripheral edge (14) of the spider,
characterised in that the outer surface of the foam
material (15) is covered with a flexible layer (16) of
substantially air-impermeable material, thereby
providing the loudspeaker with an attached flex-
ible enclosure.

It is also an object of the invention to provide
loudspeakers used in voice communication ter-
minals with an improved enclosure arrangement.
The present invention further provides an
enclosure arrangement for a loudspeaker (10) to
be mounted in the housing (30) of a voice com-
munication terminal, the loudspeaker (10}
including a voice coil structure (11} and a spider
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{(12) supporting a diaphragm (13), the arrange-
ment comprising: a primary enclosure compris-
ing a piece of resilient open cell foam material
(15) having an opening at its approximate geo-
metrical center to permit close-fitting engage-
ment with said voice coil structure (11), the
peripheral edge of one face of the foam material
being secured to the peripheral edge (14) of the
spider (12) characterised in that the outer surface
of the foam material has a flexible layer (16) of
substantially air-impermeable material whereby
the loudspeaker is provided with an attached
flexible enclosure (33), a secondary enclosure
comprising the housing (30) in which the loud-
speaker and the attached primary enclosure (33)
are mounted, the flexibility of the primary
enclosure allowing interaction between:itself and
the secondary enclosure.

The invention therefore advantageously pro-
vides an economical enclosure arrangement for a
piece of telecommunication equipment wherein
the response peak due to the resonant frequency
of the loudspeaker is substantially eliminated and
in which the overali frequency response Iis
improved. Since the enclosure is small and flex-
ible, the unit may be fitted in a cramped location
of a piece of equipment. In addition, the loud-
speaker will operate acceptably even if a portion
of the flexible enclosure is deformed slightly
against an adjacent component or if the enclosure
is shaped to match its mounting space.

An example embodiment of the invention will
now be described in conjunction with the draw-
ings in which:

Figure 1 is a partly sectional view of an electro-
acoustic transducer in accordance with the inven-
tion;

Figure 2 is a graphical diagram illustrating a
typical frequency response for the transducer of
figure 1; and

Figure 3 is a side view, partly in cross-section,
of an enclosure arrangement in accordance with
the invention

Figure 1 shows a miniature loudspeaker 10
including a voice coil structure 11, and a spider 12
supporting a conical acoustic diaphragm 13. Such
loudspeakers are available as commercial off-the-
shelf items and may be circular or rectangular in
shape. Common nominal sizes for these loud-
speakers are about 57mm (2} inches) in diameter
or 57mm (2} inches) by 76mm (3 inches). A
peripheral edge 14 of the spider 12 defines the
perimeter and shape of the loudspeaker 10.

Shown in cross-section is a piece of flexible
foam material 15 having an open cell or air-
permeable construction. The foam material has a
shape complementary similar to that of the loud-
speaker; that is, it is either circular or rectangular
and is provided with an opening at its approxi-
mate geometrical center as well as a conical
depression to allow close-fitting engagement
with the voice coil structure 11 and the spider 12.
For a circular loudspeaker, the foam material is
thus somewhat doughnut-shaped. Of course, it
should be realized that the provision of conical
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depression or concavity is not usually necessary
as the foam will compress easily to adapt to the
contour of the spider without unduly affecting the
response of the loudspeaker. Foam material suit-
able to realize the invention is commercially
available from various manufacturers. lts basic
requirements are flexibility, open cell structure
and small pore size to provide maximum sound
energy absorption in minimum weight and thick-
ness.

The outer edge of the foam material is
adhesively secured to the peripheral edge 14 of
the loudspeaker 10. Of course, it is entirely poss-
ible to mechanically secure the foam material to
the peripheral edge 14 such as by using a con-
tinuous clip along the edge 14. In any case, the
joint between the foam material 15 and the spider
12 should preferably be air-impermeable.

The outer surface of the foam material 15 is
covered by a flexible layer 16 of air-impermeable
material which seals the pores of the foam
material 15. Various rubber paints and com-
pounds as well as some varnishes are ideally
suited to the task. Of course. the sealing material
and the foam material must be chemically com-
patible. For example, silicone rubber compounds
have been found to be ideally suited as sealing
materials.

The volume enclosed by the flexible layer 16
thus becomes the primary enclosure for loud-
speaker 10. The efficiency of the enclosure may
be increased by closing the circular opening at the
center of the foam material 15. This may be
achieved by adhesively securing a circular piece
of air-impermeable material 17 over the opening.
Of course, the piece 17 should be of a size
adequate to seal the opening and may con-
veniently be made of ABS {Acrylonitrile-Butadine-
Styrene) plastic. Alternately, the opening may be
sealed simply with paper, cloth or plastic
adhesive tape. It should be realized, that a com-
plete enclosure may also be created by using a
thicker piece of foam material 15 such that a
continuous skin or sealing layer may be obtained.
However, the doughnut-shaped foam material
lends itself to advantageous methods of manufac-
ture as weli as resulting in a more compact unit.

Figure 2 is a graphical representation of the
improved performance of the transducer of the
invention. Waveform 20 represents a nominal
frequency response characteristics for a small
unmodified loudspeaker mounted in a typical
housing of a voice terminal. It is seen that the
loudspeaker generates excessive acoustic output
from about 200 to 650 hertz as well as a variety of
other more minor variations across the voice
frequency spectrum. These variations are due
partly to the resonant frequency of the loud-
speaker and partly to internal housing reflections
due to the lack of a proper enclosure for the
foudspeaker. Waveform 21 illustrates the
smoothing effect provided by the enclosure
arrangement of the invention. The resonant fre-
quency effects are cancelled and the effects of
housing reflections are substantially minimized
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without unduly affecting the low frequency
response of the speaker.

Waveform 22 illustrates the speaker response
that might be expected if the primary enclosure
was made of rigid material. The undesirable 400
hertz peak is eliminated, but at the expense of
mutilating the low frequency response of the
speaker.

The provision of a primary enclosure having a
flexible outer layer ensures that there is energy
coupling between the primary and secondary
enclosures. of course, the amount of coupling
varies in accordance with the degree of flexibility
of the sealing layer. The amount of coupling may
be further increased by providing the sealing
layer with one or more breather holes as indi-
cated at 18. Increasing the size of the hole(s) or
the flexibility of the sealing layer increases the
low frequency response of the transducer. Of
course, the amount of coupling required is depen-
dent on the ioudspeaker characteristics and may
be determined with a minimal amount of
experimentation.

Figure 3 illustrates an enclosure arrangement in
accordance with the invention. There is shown a
typical voice communication terminal comprising
a housing 30 which contains a variety of elec-
tronic components 31, a CRT 32 and an electro-
acoustic transducer 33 having a construction as
shown in figure 1. The attached flexible enclosure
of transducer 33 provides a primary enclosure
which is energy coupled to a secondary enclosure
formed by the interior volume of housing 30.

it is seen therefore that the invention provides a
loudspeaker having an improved frequency
response characteristic. Because of its compact
size and its flexible self-contained enclosure, the
transducer may be fitted in a constrained location
of a communication terminal. The flexible
enclosure may be deformed slightly without caus-
ing the response of the loudspeaker to be greatly
affected. Similarly, if it should be necessary due
to space restrictions, it is entirely possible to
shape the primary enclosure such as by cuiting
off a small portion. For example, the volume
enclosed within the line A-A {fig. 1) and the outer
surface 16 of the enclosure may simply be
removed. Of course, the newly exposed surface of
foam material 15 would then have to be re-sealed
as with silicone rubber.

Claims

1. An electro-acoustic transducer comprising, a
small loudspeaker (10) having a voice coil struc-
ture (11) and a conical diaphragm (13) supported
by a spider {12) having a peripheral edge (14)
defining the shape of the loudspeaker (10), a piece
of resilient open cell foam material (15) having a
shape complementary similar to that of the loud-
speaker (10} and including an opening at its
approximate geometrical center to permit close-
fitting engagement with said voice coil structure
{11) and means for securing the peripheral edge
of one face of said foam material (15) to said
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peripheral edge (14) of the spider, characterised
in that the outer surface of the foam material (15)
is covered with a flexible layer {16) of sub-
stantially air-impermeable material, thereby pro-
viding the loudspeaker with an attached flexible
enclosure.

2. The electro-acoustic transducer defined in
claim 1 and further comprising a piece of air-
impermeable material {(17) of a size at least
marginally larger than said opening, the material
being adhesively secured to said foam material to
effectively seal said opening.

3. The electro-acoustic transducer defined in
claim 2 wherein the material (17) is a thin disk of
ABS (Acrylonitrile-Butadine-Styrene) plastic.

4. The electro-acoustic transducer defined in
claim 2 wherein the outer flexible layer of the
enclosure is provided with at least one energy
coupling hole {18).

5. The electro-acoustic transducer defined in
claim 1 wherein said one face of the foam
material (15) is also provided with a conical
concavity suitable for accommodating said
spider.

6. The electro-acoustic transducer defined in
claim 1 wherein said foam material (15} is
adhesively secured to said peripheral edge.

7. The electro-acoustic tranducer defined in
claim 1 wherein one face of the foam material is
provided with a concavity suitable for receiving
the spider (12) and the voice coil structure {11).

8. The electro-acoustic transducer defined in
claim 7 wherein the outer flexible layer (16) of the
enclosure is provided with at least one energy
coupling hole (18).

9. The electro-acoustic tranducer defined in
claim 7 wherein said foam material (15} is
adhesively secured to said peripheral edge (14).

10. An enclosure arrangement for a loud-
speaker (10) to be mounted in the housing (30) of
a voice communication terminal, the loudspeaker
(10} including a voice coil structure (11) and a
spider (12) supporting a diaphragm (13), the
arrangement comprising; a primary enclosure
comprising a piece of resilient open cell foam
material {15) having an opening at its approxi-
mate geometrical center to permit close-fitting
engagement with said voice coil structure (11},
the peripheral edge of one face of the foam
material being secured to the peripheral edge (14)
of the spider (12) characterised in that the outer
surface of the foam material has a flexible layer
(16) of substantially air-impermeable material
whereby the loudspeaker is provided with an
attached flexible enclosure (33}, a secondary
enclosure comprising the housing (30} in which
the loudspeaker and the attached primary
enclosure (33) are mounted, the flexibility of the
primary enclosure allowing interaction between
itself and the secondary enclosure.

11. The enclosure arrangement defined in claim
10 wherein the opening in the flexible primary
enclosure is sealed with a piece of air-imperme-
able material (17) adhesively secured to the foam
material.
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12. The enclosure arrangement defined in claim
11 wherein the flexible layer {16) of the primary
enclosure is provided with at least one energy
coupling hole (18).

13. The enclosure arrangement defined in claim
10 wherein the foam material (15) of the primary
enclosure is adhesively secured to said peripheral
edge (14).

14. The enclosure arrangement defined in claim
10 wherein said one face of the foam material is
also provided with a conical concavity suitable for
accommodating said spider.

15. The enclosure arrangement defined in claim
10 wherein one face of the foam material is
provided with a concavity suitable for receiving
the spider {12) and the voice coil structure {11).

16. The enclosure arrangement defined in claim
15 wherein the outer flexible layer of the primary
enclosure is provided with at least one energy
coupling hole (18).

17. The enclosure arrangement defined in claim
15 wherein the foam material (15} of the primary
enclosure is adhesively secured to the peripheral
edge (14) of the spider {12).

Patentanspriiche

1. Elektroakustischer Ubertrager mit einem klei-
nen Lautsprecher (10) mit einem Sprachspulen-
aufbau {11} und einer Kegelmembran {13), die
durch eine Spinne (12} mit einer die Form des
Lautsprechers (10) bestimmenden Umfangskante
{14} abgestutzt ist, einem Stlick aus elastischem
Offenzell-Schaummaterial {15) mit einer Form, die
komplementér gleichartig der des Lautsprechers
(10) ist und einer Offnung ungefdhr an ihrer
geometrischen Mitte, um eine dicht passende
Anlage an dem Sprachspulenaufbau {11) zuzulas-
sen, und Mittein zum Befestigen der Umfangs-
kante einer Fidche des Schaummaterials {15) an
der Umfangskante (14) der Spinne, dadurch
gekennzeichnet, daR die AuRenfliche des
Schaummaterials (15) mit einer flexiblen Schicht
{16} aus im wesentlichen luftundurchdringlichem
Material bedeckt ist, wodurch der Lautsprecher
mit einem angefligten flexiblen Gehduse verse-
hen ist. )

2. Elektroakustischer Ubertrager nach Anspruch
1 und weiter mit einem Stlick aus luftundurchiés-
sigem Material {17) von einer Form, die wenig-
stens knapp grOBer als die Offnung ist, wobei das
Material durch Kieben an dem Schaummaterial
zum wirksamen Abdichten der Offnung befestigt
ist.

3. Elektroakustischer Ubertrager nach Anspruch
2, wobei das Material (17) eine diinne Scheibe aus
ABS-(Acrylnitril-Butadien-Styrol)Kunststoff ist.

4.  Elektroakustischer ~ Ubertrager  nach
Anspruch, 2, bei dem die du3ere flexible Schicht
des Gehauses mit wenigstens einer Energiekopp-
lungs-Offnung (18) versehen ist.

5. Elektroakustischer Wandler nach Anspruch 1,
bei dem die eine Fliche des Schaummaterials (15)
auch mit einer konischen Vertiefung zur Auf-
nahme an die Spinne versehen ist.
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6. Elektroakustischer Ubertrager nach Anspruch
1, bei dem das Schaummaterial {15) durch Kleben
an der Umfangskante befestigt ist.

7. Elektroakustischer Ubertrager nach Anspruch
1, bei dem eine Flache des Schaummaterials mit
einer konkaven Veriiefung zur Aufnahme der
Spinne {12) und des Sprachspulenaufbaus {11)
versehen ist. ;

8. Elektroakustischer Ubertrager nach Anspruch
7, bei dem die duBere flexible Schicht (16) des
Gehiuses mit mindestens einer Energiekopp-
lungséffnung (18) versehen ist.

9. Elektroakustischer Ubertrager nach Anspruch
7, bei dem das Schaummaterial {15) durch Kleben
an der Umfangskante (14) befestigt ist.

10. Gehauseanordnung fir einen Lautsprecher
{10} zum Anbringen in dem Gehé&use (30) einer
Sprachverbindungsstation, wobei der Lautspre-
cher {10) einen Sprachspulenaufbau {11) und eine
eine Membran {13) abstlitzende Spinne enthélt
und die Anordnung umfaBt: ein Primargehduse
aus einem Stiick elastischem Offenzell-Schaum-
material (15) mit einer Offnung ungeféhr an sei-
ner geometrischen Mitte, um eine engpassende
Anlage an dem Sprachspulenaufbau (11) zuzulas-
sen, wobei die Umfangskante einer Fldche des
Schaummaterials an der Umfangskante (14) der
Spinne befestigt ist, dadurch gekennzeichnet, dal3
die AuRenflache des Schaummaterials eine flexi-
ble Schicht (16) aus im wesentlichen luftundurch-
lassigem Material besitzt, wodurch der Lautspre-
cher mit einem daran angebrachten flexiblen
Geh3&use (33) versehen ist, wobei ein Sekundarge-
hduse das Geh&use (30) umfaBt, in dem der
Lautsprecher und das daran angebrachte Primaér-
gehéuse (33} untergebracht sind, und die Flexibili-
tat des Primérgehduses eine Wechselwirkung
zwischen sich und dem Sekundargehéause zulafit.

11. Geh&useanordnung nach Anspruch 10, bei
der die Offnung in dem flexiblen Primargehéduse
mit einem Stiick aus luftundurchidssigem Mate-
rial (17} abgedichtet ist, welches durch Kleben an
dem Schaummaterial befestigt ist.

12. Gehduseanordnung nach Anspruch 11, bei
dem die flexibte Schicht {16) des Primargehuses
mit mindestens einer Energiekopplungséffnung
(18} versehen ist.

13. Geh&duseanordnung nach Anspruch 10, bei
der das Schaummaterial {15) des Primérgehéuses
durch Kleben an der Umfangskante {14) befestigt
ist.

14. Gehduseanordnung nach Anspruch 10, bei
der die eine Flache des Schaummaterials auch
mit einer fir die Aufnahme der Spinne geeigne-
ten kegelfdrmigen konkaven Vertiefung versehen
ist.

15. Geh3useanordnung nach Anspruch 10, bei
der eine Fliche des Schaummaterials mit einer
zur Aufnahme der Spinne (12) und des Sprach-
spulenaufbaus (11) geeigneten konkaven Vertie-
fung versehen ist.

16. Gehduseanordnung nach Anspruch 15, bei
der die duRere flexible Schicht des Primérgehéu-
ses mit mindestens einer Energiekopplungsofi-
nung (18) versehen ist.
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17. Gehduseanordnung nach Anspruch 15, bei
der das Schaummaterial {15) des Primargehéduses
durch Kleben an der Umfangskante (14) der
Spinne (12) befestigt ist.

Revendications

1 Transducteur électro-acoustique comprenant
un petit haut-parleur {10) ayant une structure {11)
de bobine vocale et un diaphragme conique (13)
supporté par un croisillon {12} ayant un bord
périphérique (14) définissant la forme du haut-
parleur {10), un morceau de matériau (15) en
mousse élastique a cellules ouvertes ayant une
forme complémentaire semblable a celle du haut-
parleur {10) et comportant une ouverture 3 peu
prés & son centre géométrique afin de permettre
un engagement & ajustement fin dans la structure
{11) de la bobine vocale et un moyen pour fixer le
bord périphérique d'une face du matériau en
mousse (15) au bord périphérique (14) du croisil-
lon, caractérisé en ce que la surface extérieure du
matériau en mousse (15) est recouverte d'une
couche flexible (16) d'un matériau sensiblement
imperméable a I'air, d'ol il résulte la fourniture au
haut-parieur d'une enceinte flexibie fixée.

2. Transducteur électro-acoustique selon la
revendication 1 et comprenant en outre un mor-
ceau de matériau imperméable 3 "aér (17) d'une
taille au moins marginalement supérieure a celle
de I'ouverture, le matériau étant fixé par collage
au matériau en mousse afin de rendre effective-
ment étanche ladite ouverture.

3. Transducteur électro-acoustique selon la
revendication 2, dans lequel le matériau (17) est
un fin disque de matériau plastique ABS (acrylo-
nitrile-butadiénestyréne). .

4. Transducteur électro-acoustique selon la
revendication 2, dans laquelle la couche exté-
rieure flexible de l'enceinte comporie au moins
un trou de couplage d’énergie (18).

5. Transducteur électro-acoustique selon la
revendication 1, dans lequel la face du matériau
en mousse (15) comporte également une cavité
conique pouvant recevoir le croisillon.

6. Transducteur électro-acoustique selon la
revendication 1, dans lequel le matériau en
mousse (15) est fixé par collage au bord périphéri-
que.

7. Transducteur électro-acoustique selon la
revendication 1, dans lequel la face du matériau
en mousse présente une concavité permettant de
recevoir le croisillon {12) et la structure (11) de la
bobine vocale.

8. Transducteur électro-acoustique selon la
revendication 7, dans lequel 1a couche extérieure
flexible (16) de I'enceinte comporte au moins un
trou de couplage d’énergie (18).

9. Transducteur électro-acoustique selon la
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revendication 7, dans lequel le matériau en
mousse (15) est fixé par collage au bord périphéri-
que (14).

10. Agencement d’enceinte pour haut-parieur
{10} devant &tre monté dans le logement (30) d'un
terminal de communication vocale, le haut-par-
leur {10) comportant une structure {11) de bobine
vocale et un croisillon (12) supportant un dia-
phragme (13), I'agencement comprenant: une
enceinte primaire comportant un morceau de
matériau en mousse élastique a cellules ouvertes
(15) ayant une ouverture a son centre a peu prés
géométrique afin de permetire un engagement &
ajustement fin dans la structure (11) de la bobine
vocale, le bord périphérique d'une face du maté-
riau en mousse étant fixé au bord périphérique
(14) du croisillon (12), caractérisé en ce que la
surface extérieure du matériau en mousse com-
porte une couche flexible (16) d'un matériau
sensiblement imperméable a I'air, d'ol il résulte
que le haut-parieur est muni d’une enceinte flexi-
ble fixée (33), d'une enceinte secondaire compor-
tant le logement (30) dans laquelle le haut-parleur
et 'enceinte primaire fixée (33) sont montés, la
souplesse de {‘enceinte primaire permettant une
interaction entre elle-méme et [‘enceinte
secondaire.

11. Agencement d’enceinte selon la revendica-
tion 10, dans lequel 'ouverture ménagée dans
'enceinte primaire flexible est rendue é&tanche
avec un morceau de matériau émperméable a
I'air (17) qui est fixe par collage au matériau en
mousse.

12. Agencement d'enceinte selon la revendica-
tion 11, dans lequel la couche flexible (16) de
I’'enceinte primaire présente au moins un trou de
couplage d'énergie (18).

13. Agencement d’enceinte selon la revendica-
tion 10, dans lequel le matériau en mousse (15) de
I'enceinte primaire est fixé par collage au bord
périphérique (14).

14. Agencement d’enceinte selon la revendica-
tion 10, dans lequel la face du matériau en
mousse comporte également une concavité coni-
que permettant de recevoir ie croisillon.

15. Agencement d’enceinte selon la revendica-
tion 10, dans lequel une face du matériau en
mousse présente une concavité Permettant de
recevoir le croisilion (12) et la structure (11) de la
bobine vocale.

16. Agencement d’enceinte selon la revendica-
tion 15, dans lequel la couche extérieure flexible
de I'enceinte primaire présente au moins un trou
de couplage d'énergie (18).

17. Agencement d’enceinte selon la revendéca-
tion 15, dans lequel le matériau en mousse (15) de
I'enceinte primaire est fixé par collage au bord
périphérique (14) du croisillon (12).
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