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Description

FIELD OF THE INVENTION

[0001] This invention relates to reflex-type loudspeak-
ers, and to liners or inserts for the vented port(s) of such
loudspeakers.

BACKGROUND ART

[0002] A significant proportion of loudspeakers which
are currently commercially available are of the type com-
monly known as bass reflex loudspeakers. A bass reflex
system (also known as a ported, vented box or reflex
port) is a type of loudspeaker enclosure that uses the
sound from the rear side of the diaphragm to increase
the efficiency of the system at low frequencies as com-
pared to a typical closed box loudspeaker or an infinite
baffle mounting. A bass reflex loudspeaker typically has
one or more openings in the loudspeaker enclosure
(called reflex ports or vents), each of which usually con-
sists of a rigid pipe, duct or tube (typically circular or rec-
tangular in cross-section) mounted in the front or rear
face of the loudspeaker enclosure, leading from the air
volume behind the driver to the external air. The air in
this opening behaves as an acoustic mass whereas the
air contained within the enclosure behaves as an acous-
tic compliance; together these form an acoustic resonator
known as a Helmholtz resonator. The frequency at which
this acoustic resonance occurs is determined by the
length and cross sectional area of air in the opening, the
volume of air within the enclosure, and the speed of
sound. Acoustic radiation from the rear of the loudspeak-
er passes through this acoustic resonator, the acoustic
resonator providing in a band-pass response. At the fre-
quency of this acoustic resonance the high pressure in
the enclosure reduces the cone motion and acoustic ra-
diation from the front of the loudspeaker diaphragm. The
combined output from the opening and front of the dia-
phragm is in the form of a 4th order high-pass filter. With
suitable choice of driver parameters, enclosure volume
and port dimensions a desired response can be
achieved. For example a maximally flat 4th order butter-
worth high-pass response is the most obvious choice but,
depending on the design constraints, there are numerous
other choices.
[0003] Reflex systems are widely used since they pro-
vide a better combination of efficiency and low frequency
extension compared to closed box systems. They also
have the benefit of reducing the diaphragm excursion at
frequencies around the enclosure tuning frequency
where the duct provides the main acoustic output.
[0004] In use, the low frequency response of a loud-
speaker is strongly dependant on room dimensions, con-
struction materials and the relative positions of listener
and loudspeaker. Furthermore, what is an acoustically
desirable performance is often a subjective choice, with
different listeners preferring enhancement or attenuation

of different sound frequencies; however, any single size
and configuration of reflex port will have a predetermined
and largely fixed effect on the overall acoustic perform-
ance of a loudspeaker. One practical method of adjusting
the low frequency response of a loudspeaker system is
to vary the Helmholtz resonance by altering the proper-
ties of the port.
[0005] For example, to vary the acoustic performance
of a reflex-type loudspeaker, cylindrical plugs (bungs) of
foamed polyurethane or felt have been inserted into the
opening of the reflex port, and these adjust the resonance
in the port by partially blocking it; such an approach is
rather crude, such "bungs" introduce turbulence and re-
sistive losses with only a minor change in tuning frequen-
cy. The resistive losses introduced by air flowing through
the porous bung reduce the bass output of the port with
no improvement to low frequency extension. The small
decrease in tuning frequency does produce a small im-
provement in low frequency extension. The turbulence
occurs where high air velocity gradients occur in the air
flow due to small port area, abrupt changes in port area
or discontinuities such as those introduced by the bung.
The effect of turbulence is to introduce spurious noise
and distortion, and also results in a loss of low frequency
energy; consequently turbulence may limit undistorted
bass output.
[0006] A better approach to adjusting the Helmholtz
frequency is to provide the user with some means to ad-
just the port length and/or area. To avoid turbulence the
ports should preferably be flared at both ends avoiding
discontinuities of the wall surface along the length of the
port.
[0007] For example interchangeable ports of different
dimensions have been suggested in GB2352924. In such
arrangements, a range of ducts, each of different length
and/or cross-sectional area, is provided, so that a listener
can change the acoustic performance simply by remov-
ing and replacing one duct with another of different di-
mensions. Such arrangements necessitate the storage
of a number of alternative ducts which, because reflex
ports are usually substantially rigid, takes up an undesir-
able amount of space. In addition, such replaceable ports
need to be firmly fixed in position relative to the loud-
speaker enclosure, so a user needs to have tools avail-
able to be able to undo a duct for removal and to secure
a duct in place. Accordingly such systems are not attrac-
tive to users.
[0008] Another performance limitation of ports is the
response peak due to longitudinal acoustic resonance
occurring within the duct. This resonance is highly unde-
sirable since it can cause audible colouration. A method
of reducing such resonances is described in GB2488758.
Providing the user with interchangeable ports construct-
ed in this way would be highly beneficial, but extremely
costly.
[0009] US4997057 discloses an acoustic reproduction
range expanding apparatus which includes a closed or
bass-reflex speaker system which has a low-frequency
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drive speaker and can reproduce a sound to a predeter-
mined lowest frequency. A port portion adapter consists
of a mounting portion attached to an opening formed in
a closed cabinet or a bass-reflex port of a bass-reflex
cabinet, and a port portion. The port portion constitutes
a Helmholtz’s resonator together with the cabinet when
the port portion is attached to the cabinet, and has a port
shape so that a resonance frequency becomes lower
than the lowest frequency. A drive portion adapter con-
sists of an amplifier for driving the low-frequency drive
speaker, and eliminates or invalidates an internal imped-
ance inherent to the low-frequency drive speaker. The
amplifier generates a negative impedance component in
an output impedance.

SUMMARY OF THE INVENTION

[0010] The present invention provides an acoustic in-
sert for lining an outer tube fitted to a loudspeaker enclo-
sure to form a loudspeaker reflex port, the insert being
an elongate hollow tube formed of flexible, low density
foamed polymer material, having an outer wall, sized and
configured to seat removably within the outer tube, and
an inner wall extending in the elongate direction, the inner
wall having a circumference (in the plane transverse to
the elongate direction) which varies along the length of
the insert, wherein the foam polymer material is formed
with closed cells.
[0011] Such inserts are inexpensive to manufacture,
easy to use and can be configured to allow a large range
of tuning frequency adjustment since both area and
length may readily be varied. For example, one form of
tuning will give a flat response with more upper bass
(such as is suitable for rooms with excessive low frequen-
cy absorption) whereas a different (lower) tuning will give
a sloping bass response with more very low bass and
less upper bass. Because the tubes are easily insertable
and removable (partly as a result of their being made of
flexible material), it is a simple matter to remove an insert
of one size/configuration/material from the outer tube and
replace it with a different one, thus changing the acoustic
effect provided by the reflex port, enabling a user easily
to change the frequency response of the loudspeaker as
desired. Accordingly, the present invention has the po-
tential for loudspeakers to be made with acoustic per-
formance which can be varied so as to be equally as
acceptable in the home as in applications requiring high
accuracy and neutrality. In addition, the inserts can be
used in different lengths on different models in a range
of products. Forming the insert of low density foam ma-
terial is important to provide the ability to absorb unwant-
ed sound frequencies, and enables the insert to be flex-
ible. In particular sound is absorbed at the frequency of
longitudinal acoustic resonances in the port, reducing
output above the band-pass region. The foam is closed
cell rather than open or reticulated, so as to form an air-
tight seal with the outer supporting tube and so avoid the
air leaks and resistive losses which are known to be high-

ly detrimental to reflex enclosures and result in de-
creased bass and distortion.
[0012] In addition the inserts can be used with the reflex
ports of existing reflex loudspeakers, provided the exist-
ing reflex port (equating to the "outer tube") and the in-
serts are of matching size and configuration. The circum-
ference (in the plane transverse to the elongate direction)
of the inner wall of the insert may be substantially sym-
metric at any point along the length of the insert. This
makes for ease of use (in that a user does not have to
worry about the orientation of the insert when it is inserted
into the reflex port), ease of calculation of acoustic effect,
and ease of manufacture. For essentially the same rea-
sons, the inner wall of the tube may be substantially sym-
metric in the elongate direction. The insert (as tubes gen-
erally do) has two open ends, and the inner wall of the
insert may be narrower at at least one point between the
ends than it is towards the ends of the tube; such an
arrangement means that the insert acts as a kind of "throt-
tle", the calculations to determine the acoustic effect of
which are reasonably easy to calculate. Similarly, one or
both ends of the insert may be flared outwardly, so as to
blend in smoothly with the inner wall of the outer tube
and avoid turbulence.
[0013] Reflex ports are commonly substantially circu-
lar, square, elliptical, racetrack or rectangular shaped
along their inner wall; the outer wall of the insert may be
similarly shaped, and the inner wall of the insert may be
any one of these shapes (though for ease of manufacture
the shapes of the inner and outer walls of the tube will
typically match, but this need not necessarily be the
case). The outer wall of the insert may be the same size
(radially from the elongate axis) as the inner surface of
the outer tube, so as to fit snugly therein, or it may be
slightly oversized so as to have a slight interference fit.
This is advantageous, as it helps ensure that the insert
in use remains in the correct longitudinal position within
the outer tube, and does not become dislodged except
when a user wishes to remove it. Also, the foam insert
does not rattle or vibrate within the outer tube which could
detract from the audible performance of the loudspeaker.
Other ways of retaining the insert in the correct longitu-
dinal position within the outer tube (apart from when a
user wishes to remove it) will be apparent to the skilled
person, such as by providing a releasable adhesive, or
forming the outer wall of the insert with lugs, ribs or re-
cesses which mate with matching formation on the inner
wall of the outer tube. Where cost allows it is also possible
to use the resilience of a flange on the foam insert to
provide the retaining force for a bayonet style fixing. It is
also possible to mount the port in the terminal panel or
other convenient part of the loudspeaker.
[0014] The insert may be the same length as the outer
tube, or it may be longer or shorter. The insert may be
provided with a lip of greater size than the inner circum-
ference of the outer tube at one end of the tube, so that
it is easy for a user to place the insert inside the outer
tube at the correct longitudinal position, and not insert it
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"too far"; also, such a lip makes it easier for a user to
extract the insert when desired.
[0015] We have made inserts out of closed cell foamed
polymer material, as this is flexible yet robust and rela-
tively inexpensive and easy to manufacture. The inner
surface of the insert may be slightly rough, so as to in-
troduce a small amount of turbulence in the adjacent
boundary layer of air.
[0016] The invention extends to a kit comprising a
number of such inserts, each of different dimensions,
configuration and/or material, so that a user can easily
tailor the frequency response as required. Such a range
of insert lengths may be used with a set of interchange-
able outer tubes of different lengths so as to provide fur-
ther scope for tuning the loudspeaker performance. A
loudspeaker comprising one or more such inserts is also
within the ambit of this invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017] The invention will now be described by way of
example, and with reference to the accompanying draw-
ings, in which;
Figure 1 is a schematic cut away view of an acoustic
insert in accordance with the invention in position inside
an outer tube forming a reflex port.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0018] Figure 1 is an isometric, cross-sectional sche-
matic of an arrangement 2 comprising an acoustic insert
6 seated within an outer tube 4 which is fitted to the en-
closure of a loudspeaker (not shown). The acoustic insert
6 and the outer tube 4 together form an open ended,
cylindrical tube, with a first end 8 opening at the wall of
the loudspeaker enclosure and a second end 10 inside
the enclosure. The insert flares outwardly at the first and
second ends, with a central portion 14 of smaller radius
(around the X axis shown) than at the two ends. The first
end of the outer tube 4 has a lip 16 which engages with
the wall of the loudspeaker enclosure as is known in the
art. The insert, which is made of low density foam mate-
rial, is also formed with a matching lip 18, which seats
on the lip 16 when the insert is fully inserted within the
outer tube 4; this prevents the insert from being pushed
too far inside the outer tube, and instead ensures that
the insert 6 is in the correct longitudinal position (along
the X axis) relative to the outer tube 4. Also, the lip 18,
being outside the loudspeaker enclosure, is easy to grasp
if the insert 6 is to be removed. In use, the insert tunes
the resonance of the arrangement to attenuate certain
frequency ranges (but not others), according to the con-
figuration and dimensions of the inner wall of the insert
6), so as to alter the acoustic performance of the loud-
speaker. The resilience of the material from which the
insert is formed may be such that in use it deforms slightly
and/or the inner wall of the insert deflects and so absorbs
sound.

[0019] Variations may be made to the above-described
embodiment. For example, there may be additional
means to hold the insert 6 in place within the outer tube
4, as described above; a suitable place for the application
of a releasable adhesive is at the interface between the
lips 16, 18; if a peelable adhesive is applied to one or
other lip, this holds the insert securely in place until, when
the insert is to be removed, the insert lip 18 is peeled
away from the port lip 16 and the insert can then be pulled
out of the outer tube. Other means could be used to re-
leasably connect the lips 16, 18, such as a bayonet fixing,
and/or the lip 16 could be separate from the outer tube
4: this would be advantageous, as such a separate lip
could then be configured for mounting the arrangement
to a loudspeaker enclosure, with different configurations
being available for use with different enclosures. Where
the foam insert is self-supporting, part of it may protrude
beyond the end of the outer tube. The insert 6 is shown
with only a single constriction (generally at 14), however
there could be two or more constrictions spaced along
the X axis, and the longitudinal shape could be like a
wave (e.g. sinusoidal). The inner surface of the tube 6 is
shown as being longitudinally symmetric (i.e. along the
X axis) and concentric, but there may be benefits in some
applications for it to be asymmetric (e.g. the "peaks" and
"troughs" in a wave-shaped inner surface may not be
equally spaced). As stated above, the inner circumfer-
ence of the insert is symmetrical at any point along the
X axis, however it may be any shape, including asym-
metric; in general however, the acoustic calculations are
simplest for where the insert is cylindrical and/or sym-
metric/concentric. Those skilled in the art will understand
that, for a generally cylindrical insert (as illustrated), the
internal diameter may be varied, as well as its length, to
give a wider range of tuning frequencies for less variation
in depth, and that similar considerations apply to non-
symmetric and/or non-concentric inserts. The inner sur-
face of the insert 6, being made of foam, has a certain
roughness, however this surface could in some configu-
rations be coated so as to have a smooth surface; alter-
natively the insert 6 could be formed with a smooth inner
surface. For example by moulding the insert in a foamed
material the surface of the moulding forms a solid skin
which is sufficiently smooth. The insert 6 could be col-
oured or bear suitable markings to indicate its effect on
tuning the frequency response of the loudspeaker (for
example, the inserts could vary in shade, with darker
hues indicating a "lower" tune and lighter hues a "higher"
tune, or they could be numbered according to a list of
different degrees of tuning). The insert may advanta-
geously also comprise means for damping longitudinal
resonance such as the impermeable, frequency-depend-
ent acoustic leakage path arrangements described in
GB2488758 (which provides a frequency-dependent
acoustic leakage path in the reflex port tube, such as by
having a port conduit acoustically coupling the interior of
the enclosure to a region external thereto, the port conduit
comprising an acoustic leakage path through a motile
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part thereof in a direction transverse to a longitudinal axis
of the port conduit, the acoustic leakage path having a
relatively high acoustic impedance at a first frequency
value, and a relatively low acoustic impedance at a sec-
ond, lower, frequency value; this can be achieved with a
plurality of holes in the port tube and an impermeable
membrane lining the conduit). The arrangement could
be provided with a front flare, or annular facing element
which has the dual purpose of clamping the front flange
or lip 18 of the insert 6 to the lip 16 and of improving the
appearance of the arrangement 2 when assembled.

Claims

1. An acoustic insert (6) for lining an outer tube (4) to
form a loudspeaker reflex port, the insert (6) being
an elongate hollow tube formed of a flexible, low den-
sity foamed polymer material, and having an outer
wall sized and configured to seat removably within
the outer tube (4) and an inner wall extending in the
elongate direction, the inner wall having a circumfer-
ence which varies along the length of the insert (6),
characterized in that the foam polymer material is
formed with closed cells.

2. An acoustic insert according to Claim 1 wherein at
any point along the length of the insert (6), the cir-
cumference of the inner wall of the insert (6) is sym-
metric.

3. An acoustic insert (6) according to Claim 1 or 2
wherein the inner wall of the insert (6) is symmetric
in the elongate direction.

4. An acoustic insert (6) according to any preceding
claim wherein the insert (6) has two open ends (8,
10) and the inner wall of the insert (6) is narrower at
at least one point between the ends (8, 10) than it is
towards the ends of the insert (6).

5. An acoustic insert (6) according to any preceding
claim wherein the insert (6) has two open ends (8,
10) and the inner wall of the insert is flared outwardly
at at least one of the ends.

6. An acoustic insert (6) according to any preceding
claim wherein the inner and/or outer wall of the insert,
when viewed along the elongate direction, is circular,
elliptical, square or rectangular shaped.

7. An acoustic insert (6) according to any preceding
claim wherein the foam polymer material is an acous-
tic absorptive material.

8. An acoustic insert (6) according to any preceding
claim wherein the inner wall of the insert (6) deflects
so as to absorb sound.

9. A loudspeaker reflex port comprising an acoustic in-
sert (6) according to any preceding claim and an out-
er tube (4), wherein the outer wall of the insert (6) is
the same size as an inner surface of the outer tube
(4).

10. A loudspeaker reflex port according to Claim 9,
wherein the outer wall of the insert (6) is sized so as
to be an interference fit inside the outer tube (4).

11. A loudspeaker reflex port according to Claim 9 or 10,
wherein the insert (6) is provided with a lip (16) of
greater size than the inner circumference of the outer
tube (4) at one end of the insert (6).

12. A loudspeaker reflex port according to any of Claims
9 to 11, wherein the length of the insert (6) is the
same as the length of the outer tube (4).

13. A loudspeaker reflex port according to any of Claims
9 to 11, wherein the length of the insert (6) is not the
same as the length of the outer tube (4).

14. A kit comprising a plurality of acoustic inserts (6) ac-
cording to any of Claims 1 to 8, of differing dimen-
sions, configuration and/or material.

15. A loudspeaker of the reflex port type comprising one
or more acoustic inserts (6) according to any of
Claims 1 to 8, or one or more loudspeaker reflex
ports according to any of Claims 9 to 13

Patentansprüche

1. Akustischer Einsatz (6) zum Auskleiden eines äuße-
ren Rohres (4) zum Bilden einer Lautsprecherreflex-
öffnung, wobei der Einsatz (6) ein längliches hohles
Rohr ist, das aus einem Polymerschaummaterial mit
niedriger Dichte gefertigt ist, und eine äußere Wand,
die so dimensioniert und ausgelegt ist, dass sie ent-
fernbar im äußeren Rohr (4) sitzt, und eine innere
Wand, die sich in der Längsrichtung erstreckt, auf-
weist, wobei die innere Wand einen Umfang hat, der
entlang der Länge des Einsatzes (6) variiert,
dadurch gekennzeichnet, dass das Polymer-
schaummaterial mit geschlossenen Zellen gebildet
ist.

2. Akustischer Einsatz nach Anspruch 1, wobei an ei-
nem beliebigen Punkt entlang der Länge des Ein-
satzes (6), der Umfang der inneren Wand des Ein-
satzes (6) symmetrisch ist.

3. Akustischer Einsatz (6) nach Anspruch 1 oder 2, wo-
bei die innere Wand des Einsatzes (6) in der Längs-
richtung symmetrisch ist.
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4. Akustischer Einsatz (6) nach einem der vorherge-
henden Ansprüche, wobei der Einsatz (6) zwei offe-
ne Enden (8, 10) aufweist und wobei die innere Wand
des Einsatzes (6) an zumindest einem Punkt zwi-
schen den Enden (8, 10) enger ist, als sie näher an
den Enden des Einsatzes (6) ist.

5. Akustischer Einsatz (6) nach einem der vorherge-
henden Ansprüche, wobei der Einsatz (6) zwei offe-
ne Enden (8, 10) aufweist und wobei die innere Wand
des Einsatzes an zumindest einem der Enden nach
außen hin aufgeweitet ist.

6. Akustischer Einsatz (6) nach einem der vorherge-
henden Ansprüche, wobei die innere und/oder äu-
ßere Wand des Einsatzes, wenn entlang der Längs-
richtung gesehen, kreisförmig, elliptisch, quadra-
tisch oder rechteckig geformt ist.

7. Akustischer Einsatz (6) nach einem der vorherge-
henden Ansprüche, wobei das Polymerschaumma-
terial ein akustisch absorbierendes Material ist.

8. Akustischer Einsatz (6) nach einem der vorherge-
henden Ansprüche, wobei die innere Wand des Ein-
satzes (6) nachgibt, um Schall zu absorbieren.

9. Lautsprecherreflexöffnung, umfassend einen akus-
tischen Einsatz (6) nach einem der vorhergehenden
Ansprüche und ein äußeres Rohr (4), wobei die äu-
ßere Wand des Einsatzes (6) die gleiche Größe wie
eine innere Oberfläche des äußeren Rohres (4) hat.

10. Lautsprecherreflexöffnung nach Anspruch 9, wobei
die äußere Wand des Einsatzes (6) so dimensioniert
ist, um mittels Festsitz innerhalb des äußeren Roh-
res (4) zu sitzen.

11. Lautsprecherreflexöffnung nach Anspruch 9 oder
10, wobei der Einsatz (6) mit einer Lippe (16) verse-
hen ist, die eine größere Größe hat als der innere
Umfang des äußeren Rohres (4) an einem Ende des
Einsatzes (6).

12. Lautsprecherreflexöffnung nach einem der Ansprü-
che 9 bis 11, wobei die Länge des Einsatzes (6) die
gleiche ist wie die Länge des äußeren Rohres (4).

13. Lautsprecherreflexöffnung nach einem der Ansprü-
che 9 bis 11, wobei die Länge des Einsatzes (6) nicht
die gleiche ist wie die Länge des äußeren Rohres (4).

14. Ein Satz, umfassend mehrere akustische Einsätze
(6) nach einem der Ansprüche 1 bis 8, von unter-
schiedlichen Abmessungen, Auslegungen und/oder
Materialien.

15. Lautsprecher vom Reflexöffnungstyp, umfassend

einen oder mehrere akustische Einsätze (6) nach
einem der Ansprüche 1 bis 8, oder eine oder mehrere
Lautsprecherreflexöffnungen nach einem der An-
sprüche 9 bis 13.

Revendications

1. Insert acoustique (6) destiné à revêtir un tube exté-
rieur (4) pour former un évent reflex de haut-parleur,
l’insert (6) étant un tube creux allongé formé d’un
matériau polymère expansé souple à basse densité,
et doté d’une paroi extérieure dimensionnée et con-
figurée pour prendre appui de façon amovible à l’in-
térieur du tube extérieur (4) et d’une paroi intérieure
s’étendant dans la direction d’allongement, la paroi
intérieure présentant une circonférence qui varie sui-
vant la longueur de l’insert (6), caractérisé en ce
que le matériau polymère expansé est formé avec
des cellules fermées.

2. Insert acoustique selon la revendication 1, la circon-
férence de la paroi intérieure de l’insert (6) étant sy-
métrique en tout point sur la longueur de l’insert (6).

3. Insert acoustique (6) selon la revendication 1 ou 2,
la paroi intérieure de l’insert (6) étant symétrique
dans la direction d’allongement.

4. Insert acoustique (6) selon l’une quelconque des re-
vendications précédentes, l’insert (6) présentant
deux extrémités ouvertes (8, 10) et la paroi intérieure
de l’insert (6) étant plus étroite en au moins un point
entre les extrémités (8, 10) qu’elle l’est vers les ex-
trémités de l’insert (6).

5. Insert acoustique (6) selon l’une quelconque des re-
vendications précédentes, l’insert (6) présentant
deux extrémités ouvertes (8, 10) et la paroi intérieure
de l’insert étant évasée vers l’extérieur à au moins
une des extrémités.

6. Insert acoustique (6) selon l’une quelconque des re-
vendications précédentes, la paroi intérieure et/ou
extérieure de l’insert, lorsqu’elle est vue suivant la
direction d’allongement, étant de forme circulaire, el-
liptique, carrée ou rectangulaire.

7. Insert acoustique (6) selon l’une quelconque des re-
vendications précédentes, le matériau polymère ex-
pansé étant un matériau acoustiquement absorbant.

8. Insert acoustique (6) selon l’une quelconque des re-
vendications précédentes, la paroi intérieure de l’in-
sert (6) déviant de façon à absorber le son.

9. Évent reflex de haut-parleur comportant un insert
acoustique (6) selon l’une quelconque des revendi-
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cations précédentes et un tube extérieur (4), la paroi
extérieure de l’insert (6) étant de même dimension
qu’une surface intérieure du tube extérieur (4) .

10. Évent reflex de haut-parleur selon la revendication
9, la paroi extérieure de l’insert (6) étant dimension-
née de façon à être en ajustement serré à l’intérieur
du tube extérieur (4).

11. Évent reflex de haut-parleur selon la revendication
9 ou 10, l’insert (6) étant muni d’un rebord (16) de
dimension plus grande que la circonférence intérieu-
re du tube extérieur (4) à une extrémité de l’insert (6).

12. Évent reflex de haut-parleur selon l’une quelconque
des revendications 9 à 11, la longueur de l’insert (6)
étant la même que la longueur du tube extérieur (4).

13. Évent reflex de haut-parleur selon l’une quelconque
des revendications 9 à 11, la longueur de l’insert (6)
n’étant pas la même que la longueur du tube exté-
rieur (4).

14. Kit comportant une pluralité d’inserts acoustiques (6)
selon l’une quelconque des revendications 1 à 8, de
cotes, de configuration et/ou de matériaux différents.

15. Haut-parleur à évent reflex comportant un ou plu-
sieurs inserts acoustiques (6) selon l’une quelcon-
que des revendications 1 à 8, ou un ou plusieurs
évents reflex de haut-parleur selon l’une quelconque
des revendications 9 à 13.
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