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Description

[0001] The present invention relates to a bass-reflex
loudspeaker construction according to the preamble of
claim 1.

[0002] The invention also relates to a method accord-
ing to the preamble of claim 7 for manufacturing a bass-
reflex loudspeaker structure.

[0003] The invention is in particular suited for use in
bass-range loudspeakers.

[0004] Among the requirements set for loudspeaker
enclosures in the reproduction of low-frequency sounds,
the most important factors are related to the capability of
the enclosure to take internal pressure variations with
deformations as small as possible (requiring stiffness)
and the freedom of the enclosure from structural reso-
nances. Generally, the enclosure is made from planar
panels that are supported and stiffened from within the
enclosure. As curved surfaces are structurally much stiff-
er than planar surfaces, also spherical, cylindrical and
other equivalent shapes have been employed in the
structures of loudspeaker enclosures.

[0005] One basic loudspeaker enclosure construction
for reproduction of low-frequency sounds is the bass-
reflex enclosure. Herein, the enclosure opening made
for the loudspeaker unit is complemented with another
opening that frequently has a duct connected thereto.
Then, the air contained in the duct forms an acoustic
impedance (a mass), while the air contained in the en-
closure forms an acoustic capacitance (a spring), and
the resonant frequency of this combination is dimen-
sioned to cooperate with the loudspeaker unit. At the low-
est frequencies, the combination exhibits a resonance,
whereby the resonant circuit acts as a load to the loud-
speaker unit. Then the excursion of the loudspeaker unit
is small and the major portion of the radiation takes place
via the reflex opening. When the goal is to reproduce
sound in the very low-frequency range, the resonant fre-
quency of the overall system must be lowered by way of
either increasing the volume of the enclosure or the
acoustic mass of air contained in the reflex duct. In many
cases, a large size of the enclosure becomes a disad-
vantage that must be avoided, whereby the length of the
reflex duct must be made long. Since the radiation oc-
curring at the resonant frequency takes place via the re-
flex duct, the desired acoustical power output affects the
flow velocity of air in the duct. If the flow velocity in the
duct increases above a given limit value, the flow be-
comes turbulent thus evoking sound distortion and com-
pression. Hence, the minimum cross section of the duct
is determined by the desired acoustical power output.
When a higher acoustical power is desired, the duct cross
section area must be increased but the duct becomes
longer consequently. A long duct cannot be fitted straight
into an enclosure and a conventional approach has been
tofold the ductin different angles, but abruptbends cause
turbulence even at small air flow velocities. The dimen-
sioning of a bass-reflexloudspeaker and electrotechnical
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solutions to the problems thereof have been described
widely in the literature of the art and, e.g., in European
patent EP 0 322 686.

[0006] US 3730291, US 3923124 and JP 200007868
describe horn loudspeakers.

[0007] GB 2333927 describes loudspeakers with both
closed and reflex enclosures.

[0008] US 5821471 describes aloudspeaker including
a quarter wave pipe. This type of pipe is dimensioned in
a totally different manner as a reflex duct of a bass reflex
loudspeaker.

[0009] Itis an object of the present invention to over-
come the problems of the prior art and to provide an en-
tirely novel type of bass-reflex loudspeaker construction
and a method for manufacturing the same.

[0010] The goal of the invention is achieved by way of
forming at least the reflex duct portion of the loudspeaker
enclosure from a curved element having a spiraling
shape in its sectional plane and wall panels placed about
its both sides. According to the invention, the reflex duct
is composed so that outer shell of the curved spiral struc-
ture forms at least a portion of the reflex duct wall, while
the spiralingly "wrapped" extension of the duct outer shell
forms the other wall of the reflex duct. In other words, the
envelope of the loudspeaker enclosure and the reflex
duct s in practice formed from a single banded structure
that is bent into a spiral shape so that the reflex duct is
created by the gap remaining between the coiled turns
of the spiral. In an embodiment which is very typical to
the invention, the reflex duct is formed by a channel
whose width is equal to the width of the curved spiral
structure and whose sides are delimited by the wall pan-
els.

[0011] More specifically, the bass-reflex loudspeaker
construction according to the invention is characterized
by what is stated in the characterizing part of claim 1.
[0012] Furthermore, the method according to the in-
vention is characterized by what is stated in the charac-
terizing part of claim 7.

[0013] The invention offers significant benefits.
[0014] The structure becomes very stiff thus being free
from disturbingresonances over the operational frequen-
cy range. The length of the reflex duct is maximized by
locating it to the outer periphery of the enclosure, yet
avoiding discontinuities even in a long reflex duct. Hence,
the loudspeaker construction can be made very compact
inasmuch the reflex duct portion can be located optimally.
The construction is further optimized thereby that the re-
flex duct serves as a portion of the load-bearing members
ofthe loudspeaker construction. Turbulence is minimized
due to the spiral, smoothly formed reflex duct, whereby
also sound distortion and compression are reduced. Fur-
thermore, a plurality of variations according to the inven-
tion can avail of very advantageous solutions in the sense
of manufacturing technology, since the loudspeaker con-
struction typically consists of only three major compo-
nents in addition to the loudspeaker unit, or even less
when using certain manufacturing technologies.
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[0015] In the following, the invention will be examined
in greater detail with the help of exemplary embodiments
by making reference to the appended drawings, in which

FIG. 1 shows a front view of a first embodiment of a
bass-reflex loudspeaker construction according to
the invention;

FIG. 2 shows the loudspeaker construction of FIG.
1 viewed from the right side;

FIG. 3 shows a front view of a second embodiment
of a bass-reflex loudspeaker construction according
to the invention; and

FIG. 4 shows the loudspeaker construction of FIG.
3 in a viewed from the right side.

[0016] In the embodiment shown in FIG. 1, a loud-
speaker unit 3 is mounted on a front wall panel 2. Behind
the front wall panel 2 is shown by a dashed line the curved
portion 1 of the loudspeaker enclosure thatis implement-
ed as a spiral structure. To the interior of the curved spiral
structure 1 is formed a loudspeaker chamber 7 where-
from to the exterior of the loudspeaker is routed a reflex
duct 4 that has a reflex duct inlet end 5 placed in the
joudspeaker chamber 7 and a reflex duct outlet end 6
opening to the exterior. Due to flow technical reasons,
the cross sections of both the inlet end 5 and the outlet
end 6 are made larger than the cross section of the center
portion of the reflex duct 4. The loudspeaker construction
is designed for maximum stiffness with the exception of
the active loudspeaker unit 3 that acts as the acoustical
generator of the system. The loudspeaker unit 3 itself
serves as a delimiting portion of the loudspeaker cham-
ber 7.

f0017] As shown in FIG 2, the loudspeaker chamber
7 is delimited by its curved spiral structure 1, its front wall
panel 2, its rear wall panel 8, which enclose the spiraling
duct from its both sides, and by the loudspeaker unit 3.
In FIGS. 1 and 2 the reflex duct outlet opening 6 is drawn
soastoexittothe rightside, butaccording to the invention
the reflex duct outlet opening can be made to exit in any
direction. Further, while in the diagrams the reflex duct
4 is drawn spiraling in a counterclockwise direction when
viewed from the side of the front wall panel! 2, cbviously
the opposite direction (that s, clockwise) is also possible.
[0018] In the benefit of certain manufacturing technol-
ogies, the front wall panel 2 and the rear wall panel 8 are
located parallel to each other and perpendicular to the
longitudinal axis of the curved spiral structure 1, but this
detail is obviously irrelevant to the function of the present
invention Loudspeaker constructions often aim to pro-
vide a spectacular look, itis thus possible, e.g., toenclose
the curved spiral structure 1 with wall panels, that may
be inclined in any angle in regard to each other. Neither
need the wall panel 2 and 8 be planar with the provision
that the loudspeaker chamber 7 and the reflex duct 4 are
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manufactured into a nonleaking entity. Also the operating
position of the loudspeaker unit may be chosen freely,
e.g., so that the loudspeaker construction can be placed
in a horizontal position resting on the gable element 8 or
on suitable legs mounted to the gable element 2.
{0019] The embodiment shown in FIGS. 3and 4is oth-
erwise entirely equivalent with that of FIGS. 1 and 2 with
the exception thatherein the loudspeaker unit 3 is located
on the curved spiral structure 1. Since the joint between
the loudspeaker unit 3 and the curved spiral structure 1
must naturally be air-tight, this mounting technique needs
a seal member not shown in the diagrams between the
loudspeaker unit 3 and the curved spiral structure 1.
[0020] Using a known formula, the length of the reflex
duct can be dimensioned on the basis of the volume of
chamber 7 and the dimensions of the reflex duct:

f,=c(SIV)* 12z

wherein

f. = resonant frequency

¢ = speed of sound

S = cross-sectional area of reflex duct
I= length of refiex duct

V = volume of loudspeaker chamber.

[0021] Asanexample of loudspeaker dimensioning on
the basis of the above formula, the following dimensions
are obtained for a loudspeaker enclosure such as those
shown in FIGS. 1-4:

Resonant frequency f, 29 Hz
Diameter of curved portion 1 340 mm
Width of curved portion 250 mm
Height of front (and rear) wall panel 470 mm
Height of reflex duct 4 15 mm
Length of reflex duct 580 mm
Volume of chamber 7 221

[0022] Due to the spiral construction, the present in-
vention is typically characterized in that the reflex duct 4
is curved only in one direction and its width is equal to
the width of the curved portion 1. The width of the duct
4 may be reduced if so required, e.g., in the vicinity of
the wall panels 2 and 8. While in the exemplary embod-
iments illustrated in the figures, the reflex duct 4 has a
length substantially equal to halfthe perimeter ofa circle,
it is possible to allow the reflex duct length to vary within
wide limits as dictated by the other design parameters
(formula, diameter of loudspeaker unit, cutoff frequency
of the loudspeaker unit and the like). Accordingly the re-
flex duct 4 may run even longer than a full circle about
the outer perimeter of the curved portion 1 and its exten-
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sion. In this special case, the reflex duct is not entirely
placed along the outer perimeter of the curved portion 1.
[0023] Instead of having a cylindrically coiled wall, the
curved portion 1 may also be conical.

[0024] When using casting, deep drawing or a similar
technique, the curved portion may be formed from two
mutually jointed parts, whereby the above-described di-
vision of the manufactured parts into a curved spiral part
and its wall panels is not applicable. It may be further
contemplated that the loudspeaker enclosure is de-
signed to have a spherical shape, whereby it lacks any
actual wall panels. Herein, while the joint between the
manufactured parts may obviously be located in any
place of the loudspeaker construction, the jointis typically
made along the center plane of the piece.

[0025] The curved spiral structure 1 can be made of a
metal, plastic, cardboard or the like. Due to its curved
shape even a very thin structure is stiff, and its resonant
frequency is in the order of several hundred Hz, which is
fully satisfactory in the reproduction of bass range
sounds. By laminating the curved spiral structure 1 from
several layers of which at least one layer is lossy, it is
possible to obtain a construction with the added benefit
of attenuation of resonance frequencies.

[0026] The loudspeaker construction shown in FIGS.
1-4'may be designed to be independent, to function as
a so-called subwoofer optimized for the bass range only
or, alternativelytoserveasa componeni inaloudspeaker
construction covering the sound frequency band.
[0027] Typically, the loudspeaker construction accord-
ing to the invention can also incorporates an amplifier.

Claims
1. A bass-reflex loudspeaker construction comprising

- a loudspeaker enclosure structure (1,2,8),

a loudspeaker chamber (7) delimited by the

loudspeaker enclosure structure (1, 2, 8),

a reflex duct (4) connected to the loudspeaker

chamber (7) which connects the loudspeaker

chamber to the space outside the loudspeaker

enclosure, the reflex duct (4) being so long that

it cannot be fitted straight into the enclosure

structure (1, 2, 8), and

atleast one loudspeaker unit (3) mounted to the

loudspeaker enclosure structure (1, 2, 8) which

forms a portion of the loudspeaker enclosure
. structure delimiting the loudspeaker chamber

@)

characterized in that

the loudspeaker enclosure structure (1, 2, 8) com-
prises a curved spiral structure (1) having outer pe-
riphery and two ends, and a width the curved spiral
structure (1) being closed at both ends by a front wall
panel (2) and a rear wall panel (8) so as to form the
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loudspeaker chamber (7), ®
the reflex duct (4), having an inlet end (5) and an
outlet end (6) and a center portion, is formed at least
partially on the outer periphery of the curved spiral
structure (1) such that the cross sections of both the
inlet end (5) and the outlet end (6) are made larger
than the cross section of the center portion of the
reflex duct (4), and in that

the reflex duct (4) has a width that is equal to the
width of the curved spiral structure (1).

The loudspeaker construction of claim 1, character-
ized in that the curved spiral structure (1) is formed
into a portion of a cast structure.

The loudspeaker construction of claim 1, character-
ized in that the enclosure structure comprises a re-
flex duct (4) which is entirely on the outer periphery
of the curved spiral structure (1).

The loudspeaker construction of claim 1 or 2 or 3,
characterized in that the wa!l panels (2, 8) are par-
allel.

The loudspeaker construction of claim 1 or 2 or 3 or
4, characterized in that the wall panels (2, 8) are
perpendicular to the longitudinal axis of the curved
spiral structure (1).

The loudspeaker construction of claim 1 or 2 or 3 or
4 or 5, characterized in that the curved spiral struc-
ture (1)is fabricated of a laminated structure wherein
at least one is a lossy layer.

A method of constructing a bass-reflex loudspeaker
construction comprising

- a loudspeaker enclosure structure (1, 2, 8);
forming a loudspeaker chamber (7) using the
loudspeaker enclosure structure (1, 2, 8),
connecting to the loudspeaker chamber (7) a
reflex duct (4) that connects the loudspeaker
chamber (7) to the space outside the loudspeak-
er enclosure, the reflex-duct (4) being so long
that it cannot be fitted straight into the enclosure
structure (1, 2, 8), and

mounting on the loudspeaker enclosure struc-
ture (1, 2, 8) at least one loudspeaker unit (3)
that forms a portion of the loudspeaker enclo-
sure structure delimiting the loudspeaker cham-
ber (7);

characterized in that

the loudspeaker enclosure structure (1, 2, 8) is
formed of a curved spiral structure (1) having outer
periphery and two ends, and a widththe curved spiral
structure (1) being closed at its ends by a front wall
panel (2) and a rear wall panel {8)so as to form the
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loudspeaker chamber (7),

the reflex duct (4), having an inlet end (5) and an
outlet end (6) and a center portion, is formed at least
partially onto the outer periphery of the curved spiral
structure (1) such that the cross sections of both the
inlet end (5) and the outlet end (6) are made larger
than the cross section of the center portion of the
reflex duct (4), and in that

the reflex duct (4) is arranged to have a width that is
equal to the width of the curved spiral structure (1).

The method of claim 7, characterized in that the
curved spiral structure (1) is formed into a portion of
a cast structure.

The method of claim 7 or 8, characterized in that
the reflex duct (4) is formed entirely onto the outer
periphery of the curved spiral structure (1).

The method of claim 7 or 8 or 9, characterized in
that the wall panels (2, 8) are placed in parallel.

The method of claim 7 or 8 or 9 or 10, characterized
in that the wall panels (2, 8) are placed perpendic-
ularly to the longitudinal axis of the curved spiral
structure (1).

The method of any foregoing method claim, char-
acterized in that the curved spiral structure (1) is
fabricated of a laminated structure wherein at least
one layer is lossy.

Patentanspriiche

1.

Eine Bassreflexlautsprecher-Konstruktion, aufwei-
send:

eine Lautsprechergehéuse-Struktur (1, 2, 8),
eine Lautsprecherkammer (7) begrenzt durch
die Lautsprechergehause-Struktur (1, 2, 8),
einen Reflexkanal (4) verbunden mit der Laut-
sprecherkammer (7), der die Lautsprecherkam-
mer mit dem Raum auBlerhalb des Lautspre-
chergehiuses verbindet, der Reflexkanal (4) ist
so lang, dass er nicht gerade in die Gehause-
struktur (1,2,8) eingepasst werden kann, und
zumindest eine Lautsprechereinheit (3) befe-
stigt an der Lautsprechergehéduse-Struktur (1,
2, 8), die einen Teil der Lautsprechergehause-
Struktur bildet, die die Lautsprecherkammer (7)
begrenzt,

dadurch gekennzeichnet, dass

die Lautsprechergehiuse-Struktur (1, 2, 8) weist ei-
ne gebogene Spiralstruktur (1) auf, die eine dulere
Peripherie und zwei Enden und eine Weite hat, die
gebogene Spiralstruktur (1) ist geschlossen an bei-
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den Enden durch eine Vorderwandplatte (2) und eine
Riickwandplatte (8) um die Lautsprecherkammer (7)
zu bilden,

der Reflexkanal (4), der ein Einlassende (5) und ein
Auslassende (6) und einen Mittelteil hat, ist zumin-
dest teilweise auf der duBeren Peripherie der gebo-
genen Spiralstruktur (1) gebildet, so dass die Quer-
schnitte von beiden, dem Einlassende (5) und dem
Auslassende (6) grolRer gemacht sind als der Quer-
schnitt des Mittelteils von dem Reflexkanal (4) und
dadurch, dass der Reflexkanal (4) eine Weite hat,
die gleich der Weite von der gebogenen Spiralstruk-
tur (1) ist.

Die Lautsprecher-Konstruktion nach Anspruch 1,
dadurch gekennzeichnet, dass die gebogene Spi-
ralstruktur (1) in einem Teil von einer Gussstruktur
gebildet ist.

Die Lautsprecher-Konstrukticn nach Anspruch 1,
dadurch gekennzeichnet, dass die Gehduse-
struktur einen Reflexkanal (4) aufweist, der vollstan-
dig an der duReren Peripherie der gebogenen Spi-
ralstruktur (1) ist.

Die Lautsprecher-Konstruktion nach Anspruch 1
oder 2 oder 3, dadurch gekennzeichnet, dass die
Wandplatten (2, 8) parallel sind.

Die Lautsprecher-Konstruktion nach Anspruch 1
oder 2 oder 3 oder 4, dadurch gekennzeichnet,
dass die Wandplatten (2, 8) senkrecht zu der Langs-
achse von der gebogenen Spiralstruktur (1) sind.

Die Lautsprecher-Konstruktion nach Anspruch 1
oder 2 oder 3 oder 4 oder 5, dadurch gekennzeich-
net, dass die Spiralstruktur (1) aus einer geschich-
teten Struktur hergestellt ist, wobei zumindest eine
Schicht verlustbehatftet ist.

Ein Verfahren zum Konstruieren einer Bassreflex-
lautsprecher-Konstruktion, aufweisend:

eine Lautsprechergehiuse-Struktur (1, 2, 8),
Bilden einer Lautsprecherkammer (7) unter Ver-
wendung der Lautsprechergehause-Struktur (1,
2, 8),

Verbinden an der Lautsprecherkammer (7) ei-
nen Reflexkanal (4), der die Lautsprecherkam-
mer (7) mit dem Raum auRerhalb des Lautspre-
chergehauses verbindet, der Reflexkanal (4) ist
so lang, dass er nicht gerade in die Geh&use-
struktur (1,2,8) eingepasst werden kann, und
Befestigen an der Lautsprechergehduse-Struk-
tur (1, 2, 8) zumindest eine Lautsprechereinheit
(3), die einen Teil der Lautsprechergehéuse-
Struktur bildet, die die Lautsprecherkammer (7)
begrenzt,
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dadurch gekennzeichnet, dass

die Lautsprechergeh3use-Struktur (1, 2, 8) gebildet
ist aus einer gebogenen Spiralstruktur (1), die eine
auRere Peripherie und zwei Enden und eine Weite
hat, die gebogene Spiralstruktur (1) ist geschlossen
an beiden Enden durch eine Vorderwandplatte (2)
und eine Riickwandplatte (8) um die Lautsprecher-
kammer (7) zu bilden,

der Reflexkanal (4), der ein Einlassende (5) und ein
Auslassende (6) und einen Mittelteil hat, ist zumin-
dest teilweise auf der duleren Peripherie der gebo-
genen Spiralstruktur (1) gebildet, so dass die Quer-
schnitte von beiden, dem Einlassende (5) und dem
Auslassende (6) groRer gemacht sind als der Quer-
schnitt des Mittelteils von dem Reflexkanal (4) und
dadurch, dass der Reflexkanal (4) eingerichtet ist,
so dass er eine Weite hat, die gleich der Weite von
der gebogenen Spiralstruktur (1) ist.

Das Verfahren nach Anspruch 7, dadurch gekenn-
zeichnet, dass die gebogene Spiralstruktur (1) in
einem Teil von einer Gussstruktur gebildet ist.

Das Verfahren nach Anspruch 7 oder 8, dadurch
gekennzeichnet, dass der Reflexkanal (4) vollstan-
dig an der duReren Peripherie der gebogenen Spi-
ralstruktur (1) gebildet ist.

Das Verfahren nach Anspruch 7 oder 8 oder 9, da-
durch gekennzeichnet, dass die Wandplatten (2,
8) parallel angeordnet sind.

Das Verfahren nach Anspruch 7 oder 8 oder 9 oder
10, dadurch gekennzeichnet, dass die Wandplat-
ten (2, 8) senkrecht zu der Langsachse von der ge-
bogenen Spiralstruktur (1) angeordnet sind.

Das Verfahren nach einem dervorhergehendenVer-
fahrensanspriiche, dadurch gekennzeichnet,
dass die gebogenen Spiralstruktur (1) aus einer ge-
schichteten Struktur hergestellt ist, wobei zumindest
eine Schicht verlustbehaftet ist.

Revendications

1.

Construction de haut-parleur de type bass-reflex,
comprenant :

une structure d'enceinte de haut-parleur (1, 2,
8),

une chambre de haut-parleur (7) délimitée par
fa structure d'enceinte de haut-parleur (1, 2, 8},
un conducteur de type reflex (4) raccordé a la
chambre de haut-parleur (7) qui raccorde la
chambre de haut-parleur (7) & I'espace situé &
I'extérieur de 'enceinte de haut-parleur, le con-
duit de type reflex (4) étant si long qu'il ne peut
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pas étre installé droit dans la structure d’encein-
te (1, 2, 8), et .

au moins une unité de haut-parleur (3) montée
sur la structure d’enceinte de haut-parleur (1, 2,
8) quiforme une partie de la structure d'enceinte
de haut-parleur délimitant la chambre de haut-
parleur (7),

caractérisée en ce que :

la structure d'enceinte de haut-parleur (1,
2, 8) comprend une structure en spirale in-
curvée (1) ayant une périphérie externe et
deux extrémités, et une largeur, la structure
en spirale incurvée (1) étant fermée au ni-
veau des deux extrémités par un panneau
de paroi avant (2) et un panneau de paroi
arriere (8) afin de former la chambre de
haut-parleur (7),

le conduit de type reflex (4), ayant une ex-
trémité d’entrée (5) et une extrémité de sor-
tie (6) et une partie centrale, est formé au
moins partiellement sur {a périphérie exter-
ne de la structure en spirale incurvée (1) de
sorte que les sections transversales a la fois
de I'extrémité d’entrée (5) et de I'extrémité
de sortie (6) sont plus grandes que la sec-
tion transversale de la partie centrale du
conduit de type reflex (4), et en ce que le
conduit de type reflex (4) a une largeur qui
est égale a la largeur de la structure en spi-
rale incurvée (1).

Construction de haut-parleur selon la revendication
1, caractérisée en ce que la structure en spirale
incurvée (1) est formée dans une partie d'une struc-
ture moulée.

Construction de haut-parleur selon la revendication
1, caractérisée en ce la structure d’enceinte com-
prend un conduit de type reflex (4) qui est entiére-
ment sur la périphérie externe de la structure en spi-
rale incurvée (1).

Construction de haut-parleur selon la revendication
1 ou 2 ou 3, caractérisée en ce que les panneaux
de paroi (2, 8) sont paralléles.

Construction de haut-parleur selon la revendication
1 ou 2 ou 3 ou 4, caractérisée en ce que les pan-
neaux de paroi (2, 8) sont perpendiculaires a l'axe
longitudinal de la structure en spirale incurvée (1).

Construction de haut-parleur selon la revendication
1 ou 2 ou 3 ou 4 ou 5, caractérisée en ce que la
structure en spirale incurvée (1) est fabriquée avec
une structure stratifiée, dans laquelle on trouve au
moins une couche perdue.
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Procédé pour construire une construction de haut-
parleur de type bass-reflex comprenant une structu-
re d'enceinte de haut-parleur (1, 2, 8), comprenant
les étapes consistant a :

former une chambre de haut-parleur (7) en uti-
lisant la structure d’enceinte de haut-parleur (1,
2,8),

raccorder la chambre de haut-parleur (7) a un
conduit de type reflex (4) qui raccorde la cham-
bre de haut-parleur (7) & l'espace situé a l'exté-
rieur de I'enceinte de haut-parleur, le conduit de
type reflex (4) étant silong qu'il ne peut pas étre
installé droit dans la structure d’enceinte (1, 2,
8), et

monter sur la structure d’enceinte de haut-
parleur (1, 2, 8) au moins une unité de haut-
parleur (3) qui forme une partie de la structure
d'enceinte de haut-parleur délimitant la cham-
bre de haut-parleur (7),

caractérisé en ce que :

la structure d’enceinte de haut-parleur (1, 2, 8)
est formée avec une structure en spirale incur-
vée (1) ayant une périphérie externe et deux ex-
trémités et une largeur, la structure en spirale
incurvée (1) étant fermée au niveau de ses ex-
trémités par un panneau de paroi avant (2) et
un panneau de paroi arriére (8) afin de former
la chambre de haut-parleur (7),

le conduit de type reflex (4), ayant une extrémité
d'entrée (5) et une extrémité de sortie (6) et une
partie centrale, estformé au moins partiellement
sur la périphérie externe de la structure en spi-
rale incurvée (1) de sorte que les sections trans-
versales 2 la fois de I'extrémité d’entrée (5) et
de l'extrémité de sortie (6) sont plus grandes
que la section transversale de la partie centrale
du conduit de type reflex (4) et en ce que le
conduit de type reflex (4) est agencé pour avoir
une largeur qui est égale a la largeur de la struc-
ture en spirale incurvée (1).

Procédé selon la revendication 7, caractérisé en
ce que lastructure en spirale incurvée (1) estformée

dans une partie d'une structure moulée.

Procédé selon la revendication 7 ou 8, caractérisé

.en ce que le conduit de type reflex (4) est forme

entierement sur la périphérie externe de la structure
en spirale incurvée (1).

Procédé selon la revendication 7 ou 8 ou 9, carac-
térisé en ce que les panneaux de paroi (2, 8) sont

placés en paralléle.

Procédé selon la revendication 7 ou 8 ou 9 ou 10,
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12,

caractérisé en ce que les panneaux de paroi (2, 8)
sont placés perpendiculairement a I'axe longitudinal
de la structure en spirale incurvée (1).

Procédé selon I'une quelconque des revendications
précédentes, caractérisé en ce que la structure en
spirale incurvée (1) est fabriquée avec une structure
stratifiée dans laquelle au moins une couche est per-
due.
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