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Description

Field of the invention

[0001] The present invention relates to a roller shutter
to reversibly close doors, windows or other building open-
ings, capable of performing the functions of both a roll-
up gate or roll-up shutter and a jalousie.

Background art

[0002] Currently, for example from document
EP189091, roller shutters are known that are capable of
performing the functions of both a roll-up gate or roll-up
shutter and a jalousie.
The author of the present invention has noted that these
and other known roller shutters have a relatively complex,
sometimes unreliable mechanical construction. The doc-
ument DE1237289 describes a roller shutter wherein,
when lowered, its own weight causes the opening of a
plurality of blades so as to allow the passage of air and
light, while when lifted, again by gravity, the blades close,
mostly preventing the light from the outside from passing,
being, on the other hand, less effective in preventing the
passage of air. Each blade is fastened to a cross member
extending horizontally along the entire width of the win-
dow or other opening to close, and may slide inside a
lateral guide to lift or lower the roller shutter. According
to the author of the present invention, these cross mem-
bers uselessly reduce the visibility through the lowered
roller shutter, that is when the blades are open; further-
more, they uselessly increase the cost of the roller shutter
and, on the other hand, do not contribute in a significant
way to preventing draughts and the passage of air when
the roller shutter is lowered and the blades are closed.
The document FR2966862 discloses a roller shutter able
to work like a jalousie and provided with slats opened
and closed through cam sliding over a driving track. A
good operation of this device requires a careful choice
of the coefficients of friction between the cams and said
tracks.
[0003] An object of the present invention is to over-
come the drawbacks of the prior art mentioned herein-
above and, in particular, to provide a roller shutter having
a relatively simple construction which, when working as
a jalousie, provides a lower degree of obstruction to the
view or the ventilation, and, when working as a roll-up
shutter or blind, provides a greater degree of obstruction
to air and/or light.

Summary of the invention

[0004] Such object is achieved, according to the
present invention, by a roller shutter having the features
according to claim 1.
Further features of the device are defined in the depend-
ent claims.
The advantages attainable by the present invention will

appear more clearly to the person skilled in the art from
the following detailed description of a particular exem-
plary, non-limiting embodiment, illustrated with reference
to the following schematic figures.

Figure listing

[0005]

Figure 1 shows a first perspective view of a portion
of a roller shutter according to a particular embodi-
ment of the invention and with part of the slats open;
Figures 2 and 3 respectively show a second and a
third perspective view of the roller shutter of Figure
1, with the slats respectively closed and open;
Figures 4 and 5 respectively show a fourth and a fifth
exploded perspective view of the roller shutter of Fig-
ure 1, with the slats respectively closed and partially
open;

Detailed description

[0006] In the present description, the term "crosswise"
means that two bodies have an inclination, one relative
to the other, equal to or greater than 45°; the term "lon-
gitudinal" means that two bodies have an inclination, one
relative to the other, lower than 45°; the term "chain link"
corresponds to the italian term "maglia" or to the french
term "maillon" for indicating particular elements of a
chain. Figures 1-5 relate to a roller shutter according to
a particular embodiment of the invention, indicated with
overall numeral reference 1 and usable for example to
reversibly close doors, windows or other apertures of
buildings. The roller shutter 1 comprises:

- a plurality of slats 3 arranged adjacent to one another
and arranged for sheltering from wind, sun, light and
bad weather;

- at least one driving chain 5 crosswise to which the
plurality of slats 3 is fastened and each of such chains
extends according to the sliding direction of the roller
shutter (Figures 1-3). Preferably, the slats 3 are sub-
stantially rigid so as to be substantially similar to
small planks, and may consist of, or comprise, for
example a section bar of plastic material, aluminium
or other metallic material or wood.

Preferably, the roller shutter 1 is provided with two driving
chains 5, each arranged along the edges of the sides of
the roller shutter itself; in that case the various slats 3 are
interposed between the two chains 5.
[0007] The driving chain 5 comprises a plurality of driv-
ing chain links 7 and a plurality of connecting chain links
9 articulated together - for example hinged

- one after the other so as to form a succession and
so that a plurality of driving chain links 7 is articulated
with, and interposed between, two connecting chain
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links 9, and a plurality of connecting chain links 9 is
articulated with and interposed between two driving
chain links 7. Each chain link 7, 9 may be for example
a substantially rigid mechanical piece free from in-
ternal articulations. The connecting chain links 9 may
approximately have for example the shape of a rec-
tangular plate (Figure 2). Preferably, the driving
chain links 7 are linked to the adjacent connecting
chain links 9, 9A, 9B substantially like connecting
rods.

[0008] According to one aspect of the invention, at
least some of the driving chain links 7 are fixed, link by
link, to at least one respective slat 3 and are arranged to
drive it in order to reversibly open and close a plurality
of openings 11, each of which is interposed between two
adjacent slats 3.
[0009] Moreover, both the driving chain links 7 and the
connecting chain links 9 extend along less than the half
of the total width W1 of the roller shutter 1. Most prefer-
ably, both the driving chain links 7 and the connecting
chain links 8 extend along less than a quarter of the total
width W1, more preferably along less than an eighth and
even more preferably along less than a tenth of the width
W1 (Figure 2). Preferably, the width W2 of the connecting
chain links 9 and the width W3 of the driving chain links
7 are equal to or lower than 10 cm; more preferably, the
widths W2 and W3 are equal to or lower than 5 cm, and
even more preferably equal to or lower than 3 cm (Figures
4, 5). Clearly, the lower the relative or absolute width W2,
W3 of the chain links 7, 9, the lesser the open roller shutter
will obstruct the view and ventilation.
[0010] Preferably at least some driving chain links are
arranged, link by link, for driving at least one slat 3 by
compressing or decompressing each driving chain 5 lon-
gitudinally to itself (arrow F1). Preferably, this is achieved
by ensuring that at least some driving chain links are
arranged, link by link, for orienting such slat 3 perpendic-
ularly or transversally to the imaginary surface, in which
the sequence of slats 3 lays, opening the openings 11
(Figures 1, 3) when said chain 5 is more compressed
longitudinally to itself, and so as to orient said slat 3 ac-
cording to a direction substantially tangential or longitu-
dinal to the imaginary surface wherein the sequence of
slats 3 lays, closing the openings 11, when the chain 5
is less compressed longitudinally to itself (Figure 2).
[0011] Advantageously, the driving chain links 7 are
arranged to drive, link by link, at least one slat 3 when
the weight of the roller shutter 1 itself compresses the
driving chain - or chains- 5 longitudinally to itself, by sim-
plifying the mechanical construction and use of the roller
shutter. Advantageously, a plurality of driving chain links
7 is singularly fastened to at least one slat 3 through a
first 13A and a second 13B hinging pin that, by rotating
together with the respective driving chain link 7, drive the
respective slat 3. Advantageously, each driving chain link
7 is articulated with a first and adjacent connecting chain
link 9A through its first hinging pin 13A and is articulated

with a second and adjacent connecting chain link 9B
through its second hinging pin 13B (Figure 4). Preferably
the first and second hinging pins 13A, 13B are longitudi-
nal to the slats 3.
The roller shutter 1 may be provided with two groove
guides 15, arranged along the sides thereof, and wherein
or along which the chain links 7, 9 may slide (Figure 1).
The grooves 15 may be for example fastened integral to
the opening of the window or door which is to be closed
by the roller shutter 1.
[0012] In order to drive a respective slat 3 and at the
same time generate an articulated chain 5, each first 13A
and each second hinging pin 13B preferably goes
through a respective driving chain link 7, both are fas-
tened to the same slat 3 for example by being screwed
down into respective holes 34A, 34B (Figure 5); moreo-
ver, the first pin 13A and the second pin 13B respectively
go through a first 9A and a second connecting chain link
9B adjacent to each other and interposed between the
slat 3 and the driving chain link 7.
Preferably, each slat 3 forms a first 30 and a second
longitudinal edge 32, at least some slats 3 are fastened
to the respective first 13A and second 13B pin, each slat
in proximity of its first longitudinal edge 30, and the sec-
ond longitudinal edge 32 of each slat 3 is arranged for
resting onto an adjacent slat 3 when the opening 11 be-
tween the two slats 3 is closed (Figure 2).
[0013] Advantageously, at least when the driving chain
- or chains- 5 are longitudinally compressed, and/or when
the slats 3 close the openings 11, the end edges 90A,
90B of at least some of the connecting chain links 9 rest
on, optionally overlapping, the end edges 90A, 90B of
the two adjacent connecting chain links 9A, 9B, so as to
eliminate, or at least to reduce, air or light passing through
the chain 5 (Figures 2, 4). In order to increase the seal
and reduce the air passing through the various closed
slats, each of them is advantageously provided with a
relative longitudinal sealing gasket 36, arranged to rest
on the lower edge 32 of an adjacent slat 3.
In order to drive the slats 3 thanks to the weight of the
roller shutter 1 itself, the end edges 90A, 90B of at least
some of the connecting chain links 9 preferably have
crosswise acute angle sections, and/or such shapes to
always have faces inclined relative to one another, so as
to prevent the connecting 9 and driving chain links 7 from
tripping and getting blocked into each other in positions
longitudinal to the chain 5 itself and the slats 3 from get-
ting stuck in a closing position.
[0014] In order to further prevent the driving 7 and con-
necting chain links 9 from tripping and the occurrence of
a dead centre between them, the roller shutter 1 is pref-
erably arranged so that all the first 13A and the second
13B hinging pins 13 can never be aligned to each other.
To that purpose, the reciprocal rotations of the chain links
7, 9 may be limited by appropriate mechanical butts,
and/or the chain links 7, 9 may be more or less arched
in shape, at least longitudinally to the driving chain 5.
The operation of the roller shutter 1 will now be described.
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[0015] In the condition of Figure 2 the slats and the
chain links 7, 9 of the depicted portion of the roller shutter
1 are hung to one another and as aligned as possible to
one another by gravity; again by gravity the slats 3 close
the openings 11, the upper edges 30 of each slat 3 rest
on and partially overlap the lower edges 32 of an adjacent
slat 3; similarly, the upper edges 90A of each connecting
chain link 9 rest on and partially overlap the lower edges
90B of an adjacent connecting chain link 9, eliminating
or at least minimising the air or light passing through the
roller shutter; the latter in Figure 2 works substantially as
a conventional roll-up shutter or roll-up gate. On the con-
trary, in order to work as a jalousie, the roller shutter 1 is
-partially or completely- lowered so that, thanks to its own
weight, the various pins 13A, 13B are more misaligned
with each other and the chain links 7, 9 take more cross-
wise orientations with respect to the chains 5 and to the
imaginary laying surface of the roller shutter 1. By rotat-
ing, the driving chain links 7 in turn cause the respective
slats 3 to rotate by orientating them perpendicularly, or
in any case crosswise, to the imaginary laying surface of
the roller shutter 1 and by opening the openings 11 (Fig-
ures 1, 3, 5). The various slats 3 contact each other only
to ensure a good seal against draughts and the passage
of light, but not to drive their own opening and closing.
[0016] The foregoing description clearly describes the
construction simplicity of the roller shutter 1 and its great
seal against the passing of air and light when it is closed.
Since, when it is open, the only members extending
across the window or door which it closes are the slats
3, there further emerges that the roller shutter 1 obstructs
very little of the view and ventilation. Furthermore, the
absence of further cross members -for example fixed
cross members of the roller shutter of the document
DE1237289- contributes to simplifying the mechanical
realization of the roller shutter 1 and to reducing its man-
ufacturing costs.

Claims

1. Roller shutter working both as roll-up shutter and jal-
ousie, comprising

- a plurality of slats (3) arranged adjacent to one
another and arranged for sheltering from wind,
sun, light and bad weather;
- at least a driving chain (5) crosswise to which
the plurality of slats is fastened (3);

and wherein:

- the driving chain (5) comprises a plurality of
driving chain links (7) and a plurality of connect-
ing chain links (9) articulated together so as to
form a succession so that at least some of the
driving chain links (7) are articulated with and
individually interposed between two connecting

chain links (9, 9A, 9B) and a plurality of connect-
ing chain links (9, 9A, 9B) is articulated and in-
terposed between two driving chain links (7);
- at least some of the driving chain links (7) are
fixed, link by link, to at least a respective slat (3)
and are arranged to drive it in order to reversibly
open and close a plurality of openings (11), each
of which is interposed between two adjacent
slats;
- both the driving chain links (7) and the con-
necting chain links (9) extend along less than
the half of the total width (W1) of the roller shutter
(1) ; characterized in that
- a plurality of driving chain links (7) is singularly
fastened to at least one slat (3) through a first
(13A) and a second (13B) hinging pin that, by
rotating together with the respective driving
chain link (7), drive the respective slat (3);
- at least some driving chain links (7) are artic-
ulated, link by link, with a first and adjacent con-
necting chain link (9A) through its first hinging
pin (13A) and is articulated with a second and
adjacent connecting chain link (9B) through its
second hinging pin (13B);
- each slat (3) forms a first (30) and a second
longitudinal edge (32);
- at least some slats (3) are fastened to the re-
spective first (13A) and second (13B) hinging
pin;
- each slat in proximity of its first longitudinal
edge (30), and the second longitudinal edge (32)
of each slat is arranged for resting onto an ad-
jacent slat (3) when the opening (11) between
the two slats is closed.

2. Roller shutter according to claim 1, wherein both the
connecting chain links (9) and the driving chain links
(7) extend along less than a quarter of the total width
(W1).

3. Roller shutter according to claim 1, wherein both the
width (W2) of the connecting chain links (9) and the
width (W3) of the driving chain links (7) is equal to
or lower than ten centimetres.

4. Roller shutter according to claim 1, wherein at least
some driving chain links are arranged, link by link,
for driving at least a slat (3) by compressing or de-
compressing the at least one driving chain (5) longi-
tudinally to itself.

5. Roller shutter according to claim 4, wherein at least
some driving chain links are arranged, link by link,
for orienting the at least one slat (3) perpendicularly
or transversally to the surface in which the sequence
of slats (3) lays when said chain (5) is more com-
pressed longitudinally to itself and for orienting the
at least one slat (3) according to a direction substan-
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tially tangential or longitudinal to the surface wherein
the sequence of slats (3) lays when said chain (5) is
less compressed longitudinally to itself.

6. Roller shutter according to claim 4, wherein each
driving chain link (7) is arranged for driving at least
one slat (3) when the weight of the roller shutter (1)
itself compresses or decompresses the at least one
driving chain (5) longitudinally to itself.

7. Roller shutter according to claim 1, wherein at least
some connecting chain links (9) singularly form a
first (90A) and a second end edge (90B) that, at least
when the at least one driving chain (5) is longitudi-
nally compressed, and/or when at least some slats
(3) close the openings (11), rest on the end edges
(90A, 90B) of the two adjacent connecting chain links
(90A, 90B) so as to eliminate or at least to reduce
air or light passing through the chain (5).

Patentansprüche

1. Als Rollo und Jalousie funktionierender Rollladen,
umfassend

- eine Mehrzahl von benachbart zueinander,
zum Schutz gegen Wind, Sonne, Licht und
Schlechtwetter angeordnete Leisten (3);
- wenigstens eine Antriebskette (5), an der in
Querrichtung eine Mehrzahl von Leisten (3) be-
festigt ist;

und wobei:

- die Antriebskette (5) eine Mehrzahl von An-
triebskettengliedern (7) und eine Mehrzahl von
Verbindungskettengliedern (9) umfasst, die an-
einander angelenkt sind, um eine Folge zu bil-
den, so dass wenigstens einige der Antriebsket-
tenglieder (7) einzeln zwischen zwei Verbin-
dungskettengliedern (9, 9A, 9B) angeordnet und
daran angelenkt sind und wobei eine Mehrzahl
von Verbindungskettengliedern (9, 9A, 9B) zwi-
schen zwei Antriebskettengliedern (7) angeord-
net und angelenkt ist;
- wenigstens einige der Antriebskettenglieder
(7) Glied für Glied mit jeweils wenigstens einer
Leiste (3) verbunden und angeordnet sind, um
sie anzutreiben, um eine Mehrzahl von Öffnun-
gen (11) umkehrbar zu öffnen und zu schließen,
die jeweils zwischen zwei benachbarten Leisten
angeordnet sind;
- sowohl die Antriebskettenglieder (7) als auch
die Verbindungskettenglieder (9) sich über we-
niger als die Hälfte der Gesamtbreite (W1) des
Rollladens (1) erstrecken;

dadurch gekennzeichnet, dass

- eine Mehrzahl von Antriebskettengliedern (7)
einzeln an wenigstens einer Leiste (3) durch ei-
nen ersten (13A) und einen zweiten (13B)
Scharnierstift verbunden ist, der die jeweilige
Leiste (3) durch Drehung zusammen mit dem
jeweiligen Antriebskettenglied (7) antreibt;
- wenigstens einige Antriebskettenglieder (7)
Glied für Glied mit einem ersten benachbarten
Verbindungskettenglied (9A) durch dessen ers-
ten Scharnierstift (13A) jeweils angelenkt sind
und mit einem zweiten benachbarten Verbin-
dungskettenglied (9B) durch seinen zweiten
Scharnierstift (13B) jeweils verbunden sind;
- jede Leiste (3) eine erste (30) und eine zweite
Längskante (32) bildet;
- wenigstens einige Leisten (3) an dem jeweili-
gen ersten (13A) und zweiten (13B) Scharnier-
stift befestigt sind;
- jede Leiste an ihrer ersten Längskante (30) und
die zweite Längskante (32) einer jeden Leiste
angeordnet ist, um auf einer benachbarten Leis-
te (3) zu ruhen, wenn die Öffnung (11) zwischen
zwei Leisten geschlossen ist.

2. Rollladen nach Anspruch 1, wobei sowohl die Ver-
bindungskettenglieder (9) als auch die Antriebsket-
tenglieder (7) sich über weniger als ein Viertel der
Gesamtbreite (W1) erstrecken.

3. Rollladen nach Anspruch 1, wobei sowohl die Breite
(W2) der Verbindungskettenglieder (9) als auch die
Breite (W3) der Antriebskettenglieder (7) gleich oder
kleiner als zehn Zentimeter ist.

4. Rollladen nach Anspruch 1, wobei wenigstens einige
Antriebskettenglieder Glied für Glied angeordnet
sind, um wenigstens eine Leiste (3) durch Kompri-
mieren oder Dekomprimieren der wenigstens einen
Antriebskette (5) in Längsrichtung zu sich anzutrei-
ben.

5. Rollladen nach Anspruch 4, wobei wenigstens einige
Antriebskettenglieder Glied für Glied angeordnet
sind, um die wenigstens eine Leiste (3) senkrecht
oder quer zu der Oberfläche auszurichten, auf der
die Folge von Leisten (3) liegt, wenn die Kette (5)
mehr in Längsrichtung zu sich komprimiert ist, und
um die wenigstens eine Leiste (3) im Wesentlichen
in Tangential- oder Längsrichtung zu der Oberfläche
auszurichten, auf der die Reihe von Leisten (3) liegt,
wenn die Kette (5) weniger in Längsrichtung zu sich
komprimiert ist.

6. Rollladen nach Anspruch 4, wobei jedes Antriebs-
kettenglied (7) angeordnet ist, um wenigstens eine
Leiste (3) anzutreiben, wenn das Gewicht des Roll-
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ladens (1) die wenigstens eine Antriebskette (5) in
Längsrichtung zu sich komprimiert oder dekompri-
miert.

7. Rollladen nach Anspruch 1, wobei wenigstens einige
Verbindungskettenglieder (9) einzeln eine erste
(90A) und eine zweite Endkante (90B) bilden, die
mindestens dann, wenn die wenigstens eine An-
triebskette (5) in Längsrichtung komprimiert ist
und/oder wenn wenigstens einige Leisten (3) die Öff-
nungen (11) schließen, auf den Endkanten (90A,
90B) der beiden benachbarten Verbindungsketten-
glieder (90A, 90B) ruhen, um die durch die Kette (5)
eindringende Luft oder Licht zu beseitigen oder zu-
mindest zu reduzieren.

Revendications

1. Volet roulant fonctionnant à la fois comme volet rou-
lant et volet d’obturation, comprenant

- une pluralité de lattes (3) agencées adjacentes
l’une à l’autre et agencées pour protéger du
vent, du soleil, de la lumière et des intempéries ;
- au moins une chaîne d’entraînement (5) à la-
quelle est fixée transversalement la pluralité de
lattes (3); et dans lequel :
- la chaîne d’entraînement (5) comprend une
pluralité de maillons de chaîne d’entraînement
(7) et une pluralité de maillons de chaîne de con-
nexion (9) articulés ensemble de manière à for-
mer une succession de manière qu’au moins
certains des maillons de chaîne d’entraînement
(7) soient articulés avec et interposés individuel-
lement entre deux maillons de chaîne de con-
nexion (9, 9A, 9B) et une pluralité de maillons
de chaîne de connexion (9, 9A, 9B) soit articulée
et interposée entre deux maillons de chaîne
d’entraînement (7) ;
- au moins certains des maillons de chaîne d’en-
traînement (7) sont fixés, maillon par maillon, à
au moins une latte respective (3) et sont agen-
cés pour l’entraîner de manière à ouvrir et fermer
de manière réversible une pluralité d’ouvertures
(11), chacune desquelles est interposée entre
deux lattes adjacentes ;
- à la fois les maillons de chaîne d’entraînement
(7) et les maillons de chaîne de connexion (9)
s’étendent le long de moins de la moitié de la
largeur totale (W1) du volet roulant (1) ;

caractérisé en ce que

- une pluralité de maillons de chaîne d’entraîne-
ment (7) est fixée individuellement à au moins
une latte (3) par l’intermédiaire d’un premier
(13A) et d’un deuxième (13B) axe d’articulation

qui, en tournant conjointement au maillon de
chaîne d’entraînement respectif (7), entraînent
la latte respective (3) ;
- au moins certains maillons de chaîne d’entraî-
nement (7) sont articulés chacun, maillon par
maillon, avec un premier maillon de chaîne de
connexion adjacent (9A) par l’intermédiaire de
son premier axe d’articulation (13A) et sont ar-
ticulés chacun avec un deuxième maillon de
chaîne de connexion adjacent (9B) par l’inter-
médiaire de son deuxième axe d’articulation
(13B) ;
- chaque latte (3) forme un premier (30) et un
deuxième bord longitudinal (32) ;
- au moins certaines lattes (3) sont fixées à des
premier (13A) et deuxième (13B) axes d’articu-
lation respectifs ;
- chaque latte à proximité de son premier bord
longitudinal (30), et le deuxième bord longitudi-
nal (32) de chaque latte est agencé pour reposer
sur une latte adjacente (3) quand l’ouverture
(11) entre les deux lattes est fermée.

2. Volet roulant selon la revendication 1, dans lequel à
la fois les maillons de chaîne de connexion (9) et les
maillons de chaîne d’entraînement (7) s’étendent le
long de moins d’un quart de la largeur totale (W1).

3. Volet roulant selon la revendication 1, dans lequel à
la fois la largeur (W2) des maillons de chaîne de
connexion (9) et la largeur (W3) des maillons de chaî-
ne d’entraînement (7) sont égales ou inférieures à
dix centimètres.

4. Volet roulant selon la revendication 1, dans lequel
au moins certains maillons de chaîne d’entraîne-
ment sont agencés, maillon par maillon, pour entraî-
ner au moins une latte (3) en comprimant ou décom-
primant l’au moins une chaîne d’entraînement (5)
longitudinalement sur elle-même.

5. Volet roulant selon la revendication 4, dans lequel
au moins certains maillons de chaîne d’entraîne-
ment sont agencés, maillon par maillon, pour orien-
ter l’au moins une latte (3) perpendiculairement ou
transversalement à la surface dans laquelle la sé-
quence de lattes (3) se trouve quand ladite chaîne
(5) est plus comprimée longitudinalement sur elle-
même et pour orienter l’au moins une latte (3) suivant
une direction sensiblement tangentielle ou longitu-
dinale à la surface dans laquelle la séquence de lat-
tes (3) se trouve quand ladite chaîne (5) est moins
comprimée longitudinalement sur elle-même.

6. Volet roulant selon la revendication 4, dans lequel
chaque maillon de chaîne d’entraînement (7) est
agencée pour entraîner au moins une latte (3) quand
le poids du volet roulant (1) lui-même comprime ou
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décomprime l’au moins une chaîne d’entraînement
(5) longitudinalement sur elle-même.

7. Volet roulant selon la revendication 1, dans lequel
au moins certains maillons de chaîne de connexion
(9) forment individuellement un premier (90A) et un
deuxième bord d’extrémité (90B) qui, au moins
quand l’au moins une chaîne d’entraînement (5) est
comprimée longitudinalement et/ou quand au moins
certaines lattes (3) proches des ouvertures (11), re-
posent sur les bords d’extrémité (90A, 90B) des deux
maillons de chaîne de connexion adjacents (90A,
90B) de manière à éliminer ou au moins à réduire
l’air ou la lumière passant à travers la chaîne (5).
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