1 3 DEC 2006 DEVICE W TH SHUTTER W NDI NG ABOUT A DRUM The i nverltd JHC 2008
relates to a shutter device co-operating with driving neans to enable the
shutter to be displaced between an open position and a cl osed position,
this shutter being designed to close off a bay or another opening. The
device conprises a drum about which the shutter is wound when in its open
position, formng a roll nmade up of turns consisting of successive
superposed | ayers of the shutter, which can be unwound fromthe druminto
its closed position. In existing devices of this type known to date, the
shutter is unwound by rotating the drum about its axis so that the shutter
is lowered in order._close o t he side edges thereof preferably

bei ng gui ded in tVR)E&E@Ml?@@@%ﬁ@érﬁﬂﬂgnﬁﬁrﬂ@@ ADRVUMne another. A

thrust force is exerted on the side edges of the shutter, running in the
| ongi tudi nal direction, as the drumis rotated. This prior art has several
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drum This can 'seriously anper nor nal operatlon 0 rrdly
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times. @% ath 6 }B%ﬁ" SWEFVOB?“E*; élﬁfidardg‘ o lfsﬁéose‘iﬂ‘l?ftfoé‘r has one or nore
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propose a d$V|ce whereby the shutter_forns superposed | ayers of very
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Conf'nhﬂ%e&?ﬁﬂﬁdﬂfﬁaﬂﬁ?ﬂﬂgf%uiM@ﬁ&hvag ori € turns from puckering as the
shutter is displaced into | osed |on and/ or prevents these turns
from sl i ppi Fegond atsithesshtiteronieein@eiosekiethe part of the shutter located above the top end of

the guide tracks may be susceptible to puckering in the region of the drum. This can seriously

hamper normal operation of the device.

Thirdly, it has been found that the surface of the shutter starts to become scratched after the
shutter has been opened and shut a certain number of times. This is a particular disadvantage if the
shutter has one or more windows, which cease to be transparent after a certain length of time.

The objective of the invention is to overcome these disadvantages by proposing a shutter
device which is opened and closed in a controlled manner, guarantesing that the shutter will form a
very regular roll as it is opened and that it will be unwound without the shutter puckering upstream
of the guide tracks. More specifically, the purpose of the invention is to propose a device whereby
the shutter forms superposed layers of very regular and uniform turns as it is wound around the
drum,

To this end, confining means are provided, which prevent the turns from puckering as the
shutter is displaced into the closed position and/or prevents these turns from slipping relative to one

another.

Advantageously, the confining means consist of hooking means extending along the length of



Advant ageously, the confining means consi st of hooking means exlénaﬁggﬂmﬁ
along the length of 1 3 DEC 2006 2 the shutter, at |east on one of the
faces thereof, these hooking neans fixing the successive turns relative to
one another to prevent the successive |ayers of the wound shutter from
slipping relative to one another. Advantageously, the hooking nmeans
consist of a strip, preferably of a flexible material, extending across at
| east one of the two faces of the shutter along the length thereof, this
strip possibly being provided with at_|east one projection which
co-operates with the corresponding paﬁ% on the other face of the shutter,
so that said pr%|ect|on grips.with this part when the shutter is wound
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conpr essi on force thereo
relative to the drum in order to fix the successive turns of the roll one to the other.

In one specific embodiment of the device proposed by the invention, the confining means
consist of a belt at least partially enclosing said roll and exerting a compression force on the roll,
means being provided to adapt the shape of this belt to the diameter of the roll as the shutter is
wound or unwound.

In one specific embodiment of the invention, means are provided to exert a traction force on
one of the ends of the belt, so that at least a part of the latter extends around the contour of the roll
applying a pressing force on it as the shutter is wound or unwound.

In one specific embodiment of the device proposed by the invention, said belt loops back on
itself and is guided on cylinders extending substantially paraliel with the axis of the drum, said roll
being at least partially enclosed by the belt, which is in contact with the outermost turn of the roll and
exerts a compression force thereon.

Advantageously, at least one of said cylinders is mounted so as to move relative to the drum
in order to adapt the shape of the belt to the diameter of the roll as the shutter is wound or unwound.

Other details and features of the invention will become apparent from the description given

below, which is not intended to be restrictive, of several specific embodiments of a shutter device as




Advant ageously, at |east one of said cylinders is nounted so as1§oDﬁgv§mB
relative to the drum in order to adapt the shape of the belt to the

di ameter of the roll as the shutter is wound or unwound. O her details and
features of the invention will becone apparent fromthe description given
bel ow, which is not intended to be restrictive, of several specific

enbodi nents of a shutter device as 1 3 DEC 2006 3 proposed by the
invention, with reference to the appended drawi ngs. Figure 1 is a schematic
front view of a shutter device where the shutter is in the cl osed

position. Figure 2 is a side view of the shutter device illustrated in

figure 1. Figure 3 is.a front view of a side edge of a shutter in a first
enbodi r?é‘?ﬂos?ﬁ’?b&tﬁﬁ”g’ﬁﬁtfqneW‘tgé?fF‘Eéce B iksrnperdiediraviees nvention. Figure 4 is a

Cross-secti t: i : t alang. L V-1V jindicated in
figure 3. ?F%lg{ é 1§5‘§is§degﬁ%1§g1%§t ﬁ%‘gvé}gdf &QHE% %I% ge op‘egﬁglhegt’? er H’ier?ioase&second
enbodi mesitiomf the shutter device proposed by the invention. Figure 6 is a
cross-sectiqQn of. the.side eg%e of the shutter algong line VI-VI indicated in
figure 5. FigyifalsA Sl“ie YASY PHiE stishApiceillustiteddn §8Us - a shutter in a third
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cross-section of the side edge of the shutter along
i ndi cateabobaed byfthguwention. Figure 9 is a cross-section of the side edge of the

shutter alo the line | X-.I X indi.cated i figure 7. Fi e.10 is a diagram
on a | arger ?%é"%ﬁ lglsg RSWirgHgr %fléﬁ? ?'gﬁf‘@ﬁl’)t&'ﬁﬁh‘gg\rlﬂf’%g l“éedgg’rl%ﬁgléﬁe@ Hjgue of a
roll farmed by the wound shutter, in a fourth enbodi nent of the shutter

devi ce proposed by the invention. Figure 1 |1 is a perspective view of a
part of theFiguEfed Bdglomiviael stide edge af pdhutsardul aiserofidl gmbedim@nt of the shutter

device proposed by the invention.

Figure 6 is a cross-section of the side edge of the shutier along line VI-VI indicated in figure

Figure 7 is a front view of a side edge of a shutter in a third embodiment of a shutter device
proposed by the invention.

Figure 8 is a cross-section of the side edge of the shutter along line VIII-VII} indicated in
figure 7.

Figure 9 is a cross-section of the side edge of the shutter along the line IX-IX indicated in
figure 7.

Figure 10 is a diagram on a larger scale showing a section through several superposed layers
of aroll formed by the wound shutter, in a fourth embodiment of the shutter device proposed by the
invention.

Figure 11 is a perspective view of a part of the side edge of the shutter indicated in figure 10.

Figure 12 is a view analogous to that of figure 10 of a variant of the embodiment of the
invention indicated in figures 10 and 11, Figure 13 is a diagram on a larger scale showing a section
through several layers of a roll formed by the wound shutter, in a fifth embodiment of the shutter
device proposed by the invention.

Figure 14 is a schematic cross-section of a drum with a compressor element when the shutter
is in the closed position, in one specific embodiment of the invention.

Figure 15 is a section corresponding to that of figure 14, with the shutter in the open position.




Figure 12 is a view anal ogous to that of figure 10 of a variant1§fDEGeﬂmB
enbodi nent of the invention indicated in figures 10 and 11. Figure 13 is a
diagramon a |l arger scale showing a section through several |ayers of a
roll formed by the wound shutter, in a fifth enbodi ment of the shutter

devi ce proposed by the invention. Figure 14 is a schematic cross-section of
a drumw th a conpressor el ement when the shutter is in the closed
position, in one specific enbodiment of the invention. Figure 15 is a
section corresponding to that of figure 14, with the shutter in the open
position. 1 3 DEC 2006 4 Figure 16 i s*a schematic horiﬁonta! sepélon_alon?
line XIV-XI'Y.indicated in figure 15. igure 17 is a schematic side view o
a specific Hﬁ%ﬂf%ﬁt%%%m%tﬁém&é%t@é%wa@gsﬂéchmﬁwwéw ﬁndv@tﬁdamﬁgumlm ch t]tle
shutter is i I & view t at o
figure 17 aﬁﬁgiﬁﬁﬁ te %E?IQ&F% !)Ogjlr{’ F\%‘Egll%%gﬁﬁgﬁl%ﬂ?@e%&%e aﬁ’lce(lféor? P h few to
t hat ofinfengom @ »il?icwhbhhmttaelshmmethrcnlpns;t:dne closed position. Figure 20 is a
schemati c side %L§M/of one practi iment of the device proposed by

the inventi Gh" ﬁafllll%eng%tvfe@ftolté toﬁ?‘g‘ﬁf@ 'dpeepasteriheingtleggfe 21 is an
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position. Figure 22 is a schematic side view of anot . of a
drum ar oundiignkg Zhs astélhmlatuerﬂde vigwwbarregpracpcd podedimbyt of the devisegbgoset byithe Whi ch

t he shutte s in.the o osition..Figure 23 is a section along the |Iine
XXI | | -3&'6[] lor} Whirothy At ‘Sf“i' O8°BBOSI¥ N ure 24 is a cross-section of a roll
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one about the other. Figure 25 is a section along the |ine

i ndi caP8dtioh flgure 24. Figure 26 is a longitudinal section of a drum
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shutter wit Plg?}?e 2|3nt(s:g $ crtue)ggfo?llg ?heci?nrgp)?)?l?ln}()(lll?mdxcated in figure 22,
Figure 24 is a cross-section of a roll made up of successive turns of a shutter with rigid
lamellas articulated one about the other.
Figure 25 is a section along the line XXV-XXV indicated in figure 24.
Figure 26 is a longitudinal section of a drum around which a shutter is wound.
Figure 27 is a longitudinal section of a drum around which a shutter is wound in a variation
on the shutter device illustrated in figure 26.
Figure 28 is a schematic view of a part of a shutter with an incompressible component in an
embodiment proposed by the invention.
Figure 29 is a schematic section along the line IXXX-IXXX indicated in figure 28.
Figure 30 is a view in perspective of the shutter as it is wound onto the drum in the

embodiment illustrated in the figures 28 and 29.

Figure 31 is a horizontal section of the drum of which the shutter is unwound.

Figure 32 is a section analogous to that of figure 31 in which the shutter is wound.

The same reference numbers are used in the different drawings to denote the same or similar
elements.

Generally speaking, the present invention relates to a shutter device co-operating with driving

means, such as a drum, the axis of which is connected to the shaft of an electric motor. The shutter is




enbodi nent proposed by the invention. Figure 29 is a schematic Lé%DEgnzmm
along the line I XXX-I XXX indicated in figure 28. Figure 30 is a viewin
perspective of the shutter as it is wound onto the drumin the enbodi nment
illustrated in the figures 28 and 29. Figure 31 is a horizontal section of
the drum of which the shutter is unwound. Figure 32 is a section anal ogous
to that of figure 31 in which the shutter is wound. The sane reference
nunbers are used in the different drawings to denote the sane or simlar

el ements. Cenerally speaking, the present invention relates to a shutter
device co-operating with driving neans, such as a drum the axis of which
i's connec%gd to the shaft of an electric motor. The shutter is 1 3 DEC 2006
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of the shutter device in the closed osition. S evi ce conprises a
shut t eform afjarcangisdier exigwde. Theappedet dpwings Hyrdfey oslae itve: gprcifiealbfto ki a
shuttegw%ms whi ch are advantageously provided in the formof a continuous
bead or a succession of small blocks articulated one about the other
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at either side of a bay 6 arranged in a wall 7. Provided above the bay 6 is

a drunfl&iceomppisesd smeishyith side edges? and Sasaisetingdeyerdebe piage of the shutter 1,

which are advantageously provided in the form of a continuous bead or a succession of small blocks
articulated one about the other displaced in guide tracks 4 and 5. The guide tracks 4 and 5 are
provided at either side of a bay 6 arranged in a wall 7.

Provided above the bay 6 is a drum 8, on which the shutter 1 can be wound. An electric
motor 9 is provided inside the drum 8, enabling the drum 8 to be driven about its axis. This enables
the shutter 1 to be wound on the drum 8 to bring it into the open position or enables it to be unwound
into its closed position. As the shutter 1 is displaced towards its closed position, the side edges 2 and
3 thereof are guided by the guide tracks 4 and 5.

A transparent window 10 is provided at the centre of the shutter 1.

As the shutter | is opened, it is wound around the drum 8, forming a roll consisting of turns
formed by successive superposed layers of the shutter 1.

Confining means are provided for the purposes of the invention, which enable a very compact
roll to be obtained in which the successive turns are hold tight one against the other. These confining
means therefore prevent wrinkles from forming in the turns of the roll as the shutter 1 is unwound at
the instant at which its edges engage in the top end of the guide tracks 4 and 5.

In particular, the confining means consist of hooking means extending along the length of the

shutter I on at least one of its faces. When the shutter 1 is wound around the drum 8, these hooking




notor 9 is provided inside the drum8, enabling the drum8 to bkngEQéwﬂﬁ
about its axis. This enables the shutter Ito be wound on the drum8 to
bring it into the open position or enables it to be unwound into its

cl osed position. As the shutter | is displaced towards its closed position,
the side edges 2 and 3 thereof are guided by the guide tracks 4 and 5. A
transparent wi ndow 10 is provided at the centre of the shutter 1. As the
shutter 1 is opened, it is wound around the drum8, formng a rol
consisting of turns fornmed by successive superposed | ayers of the shutter
1. Confining means are provided for tHe purposes of the invention, which
enable a very conpact roll to be obtained in which the successive turns
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in matchi Ng recesses rovi
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another as it is around the drum8. As a result of a certain amunt of
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choosing an elastomer material specifically improves the hooking action of the projections 12 in the
recesses 13.
When the shutter 1 is being closed by rotating the drum 8, the projections 12 are
automatically released from the matching recesses 13 as and when the shutter 1 is unwound.
Figures 5 and 6 illustrate a second embodiment of the shutter 1 proposed by the invention, in
which the hooking means 11 consist of a ribbon 14 provided with hooks. Such a ribbon 14 is
provided with hooks of the Velcro7 type, for example, which is attached to the two faces of the
shutter 1 so that when the shutter 1 is wound around the drum 8, the hooks on the ribbon 14 of one of
the faces of the shutter grip the hooks of the ribbon 14 provided on the other face of the shutter. The
ribbons extend in the longitudinal direction of the shutter 1, close to each of the side edges 2 and 3 of
the latter.
Although the ribbons 14 are preferably substantially continuous, it would also be possible to

provided an intermittent series of ribbons in the longitudinal direction of the shutter 1.

Figures 7 to 9 illustrate a third embodiment of the hooking means proposed by the invention,
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12 and matching recesses 13 is provided as a strip of elastoner, such as
pol yur et hane, for exanple. The fact of choosing an el astoner nateri al
specifically inproves the hooking action of the projections 12 in the

recesses 13. Wien the shutter | is being closed by rotating the drum 8, the
projections 12 are automatically released fromthe natching recesses 13 as
and when the shutter | is unwound. Figures 5 and 6 illustrate a second

enbodi ment of the shutter | proposed ,y the invention, in which the hooking
means 1 | consist of a ribbon 14 provi‘ded with hooks. Such a ribbon 14 is
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extends in the longitudinal direction of the shutter 1 close to its side edge 2 or 3. In particular, the
projection 12 extends on one side of the shutter 1 parallel with the side edges 2 and 3 of the shutter 1
and co-operates with a groove 18 delimited by two ribs 19 and 20 of circular cross section which are
provided on the other side of the shutter I and also extend in the longitudinal direction of the shutter
I and parallel with the side edges 2 and 3.

The section of the base of the projection 12 close to the surface of the shutter 1 is smaller
than the section of the top part, so that this projection 12 can be clamped in the groove 18 between
the ribs 19 and 20 as the shutter 1 is wound. To this end, the ribs 19 and 20 may be clastically
deformed as the projection 12 is introduced into the groove 18.

In particular, when winding up the shutter 1, the projection 12 is gradually clamped into the
groove 18 between the ribs 19 and 20. Simultancously, these ribs 19 and 20 are approaching one to
another with respect to their base 48 and the upper part of the projection 12 gets wider and is
flattened somewhat while the curvature of the shutter 1 increases. In this way, the projection 12 is
wedged between the ribs 19 and 20 in the groove 8, thus fixing the successive turns of the shutter |

one against another.




shutter can not slip relative to one another. Figure 10 shows a13 DEC 2006
cross-section of the successive |ayers of a shutter | which is wound around
a drum8, in a fourth enbodi ment of the hooking means proposed by the
invention. In this enbodiment, the hooking neans consist of a projection
12, which is attached to the shutter | and extends in the |ongitudinal
direction of the shutter | close to its side edge 2 or 3. In particular,
the projection 12 extends on one side of the shutter | parallel with the
side edges 2 and 3 of the shutter I and co-operates with a groove 18
delinmted by two ribs 19 and 20 of cirkul ar crgsslsectlon ghlchtﬁre
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able to relgase fromthe ribs, 19 and 20. In this enbodi nent proposed by

the i nVBHET O WoHW Wr ddeergisstion ihis, Breﬁ?f@fsparqwd@ﬂat thersidernd dhesshutserr | thata 9
extendb&%s?&ma% %@%ﬁﬂﬁ%é@fm%%%%@& bAlth 61}0&4 I‘ihe [aBs, 19- and 20 and

the projec I's strip I'S pre YSiPan el ast omeri c
mat eri al , Ulcﬂvaagt,lonﬁmrthlemahfpdl1&1,ennﬂbgmecblb)haﬂﬁhventlon asﬂlustrated in figure 12, sharp

stems 52, extending transversally to the plane of the shutter 1, are provided in the projection 12.
These stems 52 extend with their pointed end into the groove 18 so that, as the projection 12 engages
into this groove 18 when the shutter 1 is wound up, the stems 52 penetrate into the upper part of the
projection 12 of the preceding turn. In this way, the successive turns of the wound shutter 1 are
hooked firmly the one onto the other and can not slip relative to one another. This allows wounding
the shutter 1 from its open position by exerting a thrust force onto the side edges 2 and 3 of the
shutter 1 along their longitudinal direction in the guide tracks 4 and 5 in order to displace the shutter
1 towards its closed position. In this embodiment proposed by the invention, the shutter 1 can have
very large dimensions.

Itis clear that it is also possible to provide several projections 12, extending the one near the
other at one face of the shutter 1, which are cooperating with a number of matching grooves 18
formed between the ribs 19 and 20 provided on the other face of the shutter I.

Figure 13 illustrates a fifth embodiment of the hooking means proposed by the invention.
This drawing shows a cross-section of a part of the successive layers of the shutter 1 formed as it is

wound around the drum 8.




Such a strip 49 is fixed at each side of flexible canvas so as 15 BB@nmmﬁe
shutter 1. As illustrated in figure Il the projection 12 is, by preference,
provided with a series of notches 51 transversally extending to the

| ongi tudi nal direction of the projection. These notches 51 are spaced out
wi th regul ar distances and avoid that cracks are formed in this projection
12 as the shutter 1 is wound up. This projection 12 is, preferably,

provi ded at the side of the shutter | that corresponds to the outer face

of the turns formed when the shutter | is wound up. In a variation on this
enbodi ment proposed by the invention, %as illustrated in figure 12, sharp
steins 52, extendlng transversally to the plane of the shutter |, are
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elastomer material such as polyurethane, for example, which is sufficiently rigid to be able to hold
said ribs in the matching grooves,
In one specific embodiment of the invention, a pressing element is provided, which enables a
thrust force to be exerted on the hooking means in order to fix the successive turns of the shutter | to
one another as the latter is being wound round the drum 8. This is schematically illustrated in figures
14 to 16. The shutter 1 is held tight between the part of the shutter | which has already been wound
onto this drum 8, forming a roll 31, and the pressing element.
This pressing element specifically consists of a rotating compressor cylinder 30, the axis of
which is substantially parallel with the axis of the drum 8. This cylinder 30 is provided in the region
where the surface of the part of the shutter 1 that has not yet been wound comes into contact with the
part of the shutter 1 already forming turns around the drum 8 as the shutter 1 is being wound.
Consequently, the turns of the roll 31 are also unwound in this region and the hooking means are

released as the shutter 1 is unwound into its closed position.

Since the diameter of the roll 31 varies as the shutter 1 is wound or unwound, the compressor




between the latter ribs 26 and 27. As the shutter | is wound, thé BE%SHEE,
22 and 23 and the grooves 24 and 25 on one side of the shutter | engage
respectively with the groove 28 and the ribs 26 and 27 on the other side of
the shutter 1. This produces a very conpact roll in which the successive
turns of the shutter 1 are not able to slip relative to one another. Teeth
29 are provided in the region where the 'ribs 21, 22 and 23 and the grooves
24 and 25 on one side of the shutter | are in contact respectively with
the groove 28 and ribs 26 and 27 on the other side of the shutter | as it

i s being wound. Consequently, as the dfiutter | is wound, the teeth 29 on
one side of the shutter | grip with the teeth 29 on the other side of the
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The hooking means || must be such that the superposed turns of a shutter 1 wound onto a
drum 8 are fixed to one another but these turns are automatically released from one another as and
when the drum 8 is rotated in the direction opposite that in which the shutter 1 is wound onto the
drum 8.

Figures 17 to 19 illustrate a specific embodiment of the invention in which the confining
means consist of a belt 36 at least partially enclosing the roll 31 formed by the shutter as it is wound
onto the drum 8. This belt 38 applies a compression force to the roll 31 as the shutter | is being
wound or unwound and has means which continually adapt the shape of the belt 36 to the diameter of
the roll 31.

This belt 36 defines a guide surface, which enables the roll 31 to rotate about its axis, whilst
the belt 36 bears with its guide surface on the roll 31.

The guide surface is provided in particular as a series of rollers 37 provided on the face of the
belt 36 directed towards the roll 31. These rollers 37 enable the roll 31 to rotate about its axis whilst

a pressing force is applied to the roll 31.

As aresuit of this pressing force and the friction which exists between the successive turns of




are provided in order to maintain a pressing force between the 1§IDE@1mmﬁd
the pressing cylinder 30. As illustrated in figures 14 and 15, the
rotating pressing cylinder 30 is fixedly nounted to the wall 7 above the
bay 6, whilst the shaft 32 of the drum 8 can be displaced in a horizontal
direction in a horizontal guide 33 provided in a casing 46 of the device
at each of the ends of the shaft 32. The drum 8 co-operates with two
hel i cal conpression springs 34 and 35, one end of which is fixed to the
drum 8 and the other end of which is nmounted on said casing 46. These
springs 34 and 35 extend substantially parallel with the guide 33.
Conseq ently the drum8 is displaced in the direction of this slide 33 as
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pressing cylinder on the other. Figure 16 is a schematic diagram of the
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the device proposed by the invention, in which a belt 40 looping back on itself co-operates with the
roll 31.

The internal surface of this looping belt 40 is guided on the cylinders 41, which are disposed
around and spaced at a certain distance from the roll 31. The axis of these cylinders extends
substantially parallel with the axis of the drum §.

The external surface of the belt 40 encloses the roli 3 1; preferably close to the side edges 2
and 3, and keeps the roll 31 tight by exerting a pressing force on it. A free space 42 is provided,
through which the shutter 1 can be displaced towards the guide tracks 4 and 5 as it is being unwound.

As the shutter 1 is being wound or when it is unwound, by rotating the drum 8 about its axis,
the belt 40, which is in contact with the outermost turn of the roll 31 is driven in displacement by the
latter on the cylinders 41.

The belt 40 may be made from an elastic material, such as rubber for example, so that it can
stretch as the diameter of the roll 31 increases during winding of the shutter I or can retract as the

diameter becomes smaller when unwinding the shutter 1.




1 3 DEC 2006 11 the roll 31, the latter are not able to slip rkﬁa@E@eﬂm%
one another. Furthernore, the formation of winkles is prevented as the
shutter | is unwound. One of the ends of the belt 36 is attached to a rod
38, which is located close to the roll 31, between the latter and the part
of the shutter I which is not wound. This rod 38 can be displaced in a
slit 39 extending radially relative to the axis of the drum8. The belt 36
extends fromthis rod 38 around the roll 31 so that the part of the
shutter | which has not been wound is | ocated between the rod 38 and the
belt 36. A traction force is exerted df the other end of the belt 36. To
this end, a mel 47 is attached to this other end, which can be
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The shutter device, according to the invention, can comprises a shutter which is constituted of
a succession of rigid lamellas 54 which are articulated oné relative to the other. Such a shutter
device is schematically represented in the figures 24 and 25. In order to displace the shutter I
towards its open position, the latter is being wound around a drum 8. The lamelias 54 of the shutter
extend parallel with the axis of the drum 8.

Each lamella 54 is provided at each of its extremities with a tooth 55 extending transversally
to the plane of the shutter I at one face of this latter. At the other face of the shutter 1 each lamelia
54 is provided with a notch 56 so that, as the shutter is wound around the drum 8, the teeth 55 are
engaged into the notches 56, thus forming a roll 31, the successive turns of which are fixed the one
against the other and cannot slip relative to one another.

A pressing element 57 is provided which allows exerting a thrust force on the shutter | in the
region where the turns are formed as the shutter 1 is opened and where the shutter 1 is unwound as
the latter is closed.

Itis possible to exert a thrust force on the lamellas 54 by means of the pressing element, as
the shutter 1 is wound up, on the part of the shutter | wound around the rol] 31 as the shutter [ is

opened so as to insert the teeth 55 of a turn which is formed in the matching notches 56 of the
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exanple, so that it can stretch as the dianeter of the roll 31 increases
during winding of the shutter I or can retract as the dianeter becones
smal | er when unwi nding the shutter 1. 1 3 DEC 2006 12 In another variant
of this enbodi mrent of the invention, one of the cylinders 41 on which the
belt 40 is guided may nounted so that it can nove and is linked to a
spring, for exanple, to ensure that the belt 40 al ways renmins taut.
Accordingly, this nmoving cylinder is djisplaced as and when the dianeter of
the roll changes during w nding or un%?nding of the shutter 1.
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shutter 1 on the side of this latter directed towards 516: drum.

The drum 8 comprises a cylinder 62, the ends 63 of which are gored and thus having an
essentially conical form. These conical ends 63 are provided with a notch 64 extending along a helix
around their outer surface.

The shutter 1 preferably has a trapezoidal form so that the width of the shutter | in the region
of the lower side 65 of the latter is larger then the width of the upper part of the shutter 1. Thus, the
distance between the guide tracks 4 and 5 increases gradually from the upper end of the guide tracks
4 and 5 near the drum 8 to the lower end of these guide tracks 4 and 5.

This assures that, when the shutter 1 is in its closed position, the latter is almost perfectly
tightened between the guide tracks 4 and 5. Moreover, as the shutter 1 is wound up, the successive
turns formed around the drum 8 are also tightened so that the shutter is wound very compactly.

Figure 27 illustrates a variation on this last embodiment in which the successive turns of the

shutter 1, wound around the drum 8, are fixed one against the other as the shutter is wound. To this

end, the side edges 2 and 3 of the shutter 1 have a rib 66 extending transversally to the plane of the




A pressing elenment 57 is provided which allows exerting a thrus%gfgggemwa
the shutter | in the region where the turns are fornmed as the shutter | is
opened and where the shutter | is unwound as the latter is closed. It is
possible to exert a thrust force on the lanellas 54 by neans of the
pressing elenment, as the shutter | is wound up, on the part of the shutter
| wound around the roll 31 as the shutter | is opened so as to insert the
teeth 55 of a turn which is formed in the matching notches 56 of the 1 3
DEC 2006 13 previously fornmed turn. This pressing el enment 57 conprises two
cylinders 58 and 59 being able to turn%reely around their axis 60, which

i's paraLIeI mﬁ%h the axis of the drum8. A closed belt 61 is guided on the
cyl i ndérettasd. AA rgs peyided pitha 8ptsh 6 4 A8 pachof the pide frses ofites \jb 6. Thve as ol |
31. Sai ' I l: 06 t [ i: nce- .t h ne to
the ot o au e e B AU e A ORERE B Bhis B Bl R R AR DB B8 ° g
59 pr edsad gops inhethe obtch 8Lof thsrib b6 ubthispr@dding wirh. Jutigs Ry, thdwcétathubh odnd,
consequently, the .notches 56, |ocated in the part of the shutter 1, which
i's nott%ﬁ%ﬁﬁ?'Lﬂ@émF%OQQﬂgﬂﬂﬁﬁpéggﬁhﬁﬂH%g@ﬁ?ﬁbmﬂW%@Qs 4 or 5. In order to
mai ntain a ¢eRiRfFte R WBERL RGN legsli a ,9f the
drum 8 noves in é)guide 33Q%ngﬂg%Rg&gﬁgggqggg?ggg?ﬁ%ﬁmpgg6@%6%?&%é?gto
the pl ghkeeot 51 herandwduvidelpafarmet by tleglistey theaisad whi is prefdratly paaltsp enael or

closed. In_.particul .spring, not shown inh fiqure 24, is rovi ded which
exertsaﬁmﬁfg§§¥W8gfEp%éggﬁgbmF%ﬁS%% fl§§d%W“Hﬁf%HFW@”€§ﬂWﬁH@E§lggmﬁdﬁ 59

and Whin@hsfodhddoing iriiMbaleNioNBscit (RE A6 3k Mo HRNMBRIRA MR LRIl 31 and the
belt 61. Figure 26 illustrates a drum 8 around which a shutter 1, forned by

a flexible Eigwesd th 32 iNystng yet netheh ambedimiaiiroppsed biethedigestian anehish whi ch

i st SbEEE'ARpUS O TERERlch Bl Gl B abioe 2o e Syl nhET 62

the endsmBancnf 6Mis tlomprsgBle adl ianehdifidmahavdchion and [QESeRtl fbieXtiGOoprc 2
form The;&ﬁconical ends 63 are provided with a notch 64 extending along a

hel i x PEPARG Ml coer epr Sorthaeitterhe shutter | preferably has a
trapezoi dal Al @fdBh§RertiNgbpdnbE itk g&r@p&ﬁen{ &Fis SaHhd t%&ether'uﬂthttng sHutd! P Forming

successive turns as shown in figures 30 and 32. In order to displace the shutter | towards its closed
position, a thrust force is exerted on the component 69 along its longitudinal direction. The lower
end of the component 69 acts on said projecting part 70, located near the lower edge 65 of the shutter
I

The component 69 can be driven by the shaft 32 of the drum 8 or directly, for example, by an
electric engine.

When the shutter 1 is in its open position, the incompressible component 69 is wound around
the drum 8 forming layered turns. The component 69 is provided with hooking means to fix the
successive turns one against the other so that, as the shutter 1 is unwound, for example, driven by the
drum 8, a thrust force is exerted on the incompressible component 69 along its longitudinal direction.

The hooking means comprise, in particular, a succession of teeth 71 provided at one face of
the component 69, whereas corresponding notches 72 are provided at the opposite face of this
component 69. In this way, as the shutter 1 is wound, the successive turns, formed by the component
69 grip one into the other when the teeth 71 engage into the notches 72.

When a guide track is provided to guide the side edges 2 and 3 of the shutter 1, the

incompressible component 69 is also displaced in these guide tracks as the shutter [ is opened or




of the lower side 65 of the latter is larger then the wi dth of 1ﬁe059p%ﬁﬂﬁ
part of the shutter 1. Thus, the distance between the guide tracks 4 and 5
i ncreases gradually fromthe upper end of the guide tracks 4 and 5 near
the drum8 to the I ower end of these guide tracks 4 and 5. This assures

that, when the shutter | is in its closed position, the latter is al nost
perfectly tightened between the guide tracks 4 and 5. Moreover, as the
shutter | is wound up, the successive turns formed around the drum 8 are

al so tightened so that the shutter is wound very conpactly. Figure 27
illustrates a variation on this |ast &hbodinent in which the successive
turns of the shutter 1, wound around the drum 8, are fixed one against the
ot her 5€%t%he shutter is wound. To this end, the side edges 2 and 3 of the

hut t I h ke [ lane @f the 1 3 DEC
2006 14 shitvaroy BprIEHRETEREa G BERELRAIO, bR NEHLENG. B dpfeker of

t he si descfibekis dofuntdneEP 0B7563 whhus forass exteed sinthictskuttet | irfa ddeuing taneeRd] t he
drum 8 T%‘hi S. rb 66 eEtends,beyo,gd t.he preceding turn of the shutter | and
orips HPBSHR MAdt N 1BYSARE iRe SPIRpraiectige peri7d iprlsardifign thecAmpeient Afs way,
the successiNeHuHENShRh thibfi L i | | @t as
the shutter | is vvou%d?.t n (ljrr%(r:lvgr g(tﬁgdllln g{?ﬁ%E}q%ﬁg?‘ﬁqgtgg?ﬁ%ﬂé%shognﬁbﬁéE’ear67 of
t he ri Birestion herpprciodatitathetplang of thephess il ngysengilaByremtespahds $o the dnekaied: offthech i s

formed. by a cylinder, t axi.s of which is preferaply parallel to the axis
of 't ne ey uReEIsHERansh i pleeddt T FruPeiuBeebiyrBRmherelbimsd ar ¢ o
the shiletshiitte 190 @t b8 forkieaRs fiRcBRPordAt 89 fsUbdhinkiMa®! @€ 5ahOdibMsgFt the rib 66
into the notch 67 of the preceding turn. Figures 28 to 32 illustrate yet

anot her enb&i ireieprprsdhoeerpopgnt oA ean hpcenstitend bna widi whdedrpm ofidaigmeeniplonent

69 is ' ' 0 t sk d e, 2 or. 3 of the shutter 1. This
corrpongjr?ﬁ \é%g&%é%h%grg% egtg%i%:lrlgre?ggﬁ Tt %ﬁ%ﬁg%ﬁlﬁ? ?{di"aag? Eoé?lf%ﬁy%&fiﬁ?réﬁﬂs on a
proj ecltingupldriossible tpueiaintked opsyntirec siatle tRdgRs 8f WhicBa@brdvitRd Shttni@hs b As

t he shgltt r I is opened, this conponent 69 is wound together with the

shut t ef Ui af GrfnAger whietbs shajpistid: as shown in figures 30 and 32. In
order {0 0 SPLEBRLIRE Lo kSIS S ELORur IR R BT 1.
| ower saghdrrofas theehwmb orpateds Thacyinden3Gaices ppepend forg opaiidcodPondnoc@ained
near tcr)]r%erl tg\éﬁéagg%%%egtﬁ 7?fo¥t % tl?rpl Létexlng rformled'into the notches 72 of the preceding turn.

The drum 8 is suspended at an end of a rotating arm 74, which is fixed with the other end at
the wall above the cylinder 30. Thus, under the effect of the gravity, a thrust force is always present
between the pressing cylinder 30 and the component 69.

It is clear that, in other embodiments proposed by the invention, one can provide hooking
means which are described here above on the incompressible component in stead of fixing these
hooking means on the plane of the shutter,

Clearly, the invention is not limited to the embodiments described above and illustrated in the
drawings and other variants would be conceivable without departing from the scope of the invention.

For example, the hooking means may comprise a succession of permanent magnets extending
in the longitudinal direction of the shutter and on one side thereof.

Although the confining means and hooking means of the different embodiments of the device
proposed by the invention are located in the region close to the side edges 2 and 3 of the shutter 1, it

would also be possible for these means to be provided substantially at the centre between the side

edges 2 and 3 or extend across the full width of the shutter 1.




b |
The conponent 69 can be driven by the shaft 32 ofthe drum 8 or hﬁr@%@l4wﬁ
for exanple, by an electric engine. Wen the shutter | is in its open
position, the inconpressible conponent 69 is wound around the drum 8
formng | ayered turns. The conmponent 69 is provided with hooking neans to
fix the successive turns one against the other so that, as the shutter
is unwound, for exanple, driven by the drum@8, a thrust force is exerted
on the inconpressible conponent 69 along its |ongitudinal direction. The
hooki ng means conprise, in particular, a succession of teeth 71 provided at
one face of the conponent 69, wheread®corresponding notches 72 are
provided at the opposite face of this conponent 69. In this way, as the
shutter | i Suiibgimgre, fiseshyiie dseise weopesadny the diriepidorbip nohessttistadonealetrs vaigh gri p

i ; . ' h h 72.
A N R g e R e R e N h

the i mhanpeesdirdtion donpangltif 9 shiftealssGedtsaplagesni I ctReSiGVHIR Wduacks as
t he shuftﬁr I izzopened or 1 3 DEC 2006 15 closed. This allows the side
edges 9ISAREPESIOY BEPEfcnbrpharizgnial siadegrack en thesenendasa bayoto that shepshatter is
descri | ; : force s exerted on the shutter

in a d?%gg??ggﬂﬁﬁgggy%Eggﬁgzgéﬁﬁﬁgngﬂwggt%?%%%#ﬁAt the sane tine, said

proj ecting paetly, 7k rits caebeasdedrdm e nudcbrionofipieiéns@lending ashubinlistdnchas a
thickeni%ﬁ/73 exteg%ing along the shutter 1, the thickness of which, in a
di r ect [SHY5EP BERAIEETar to the plane of the shutter 1, essentially
corresponds to the thickness of the inconpressible conponent 69 in this
direction. Thus, as the shutter |I is opened, the roll formed by the
shutter | and the roll fornmed as the conponent 69 is wound have the sane

di aneter. The inconpressible conmponent 69 can be constituted by a rod, nade
froma flexible material such as, for exanple, polyurethane strengthened
with fibreglass or it can be fornmed by a Kevlar rod. It is equally
possible to use a netal or synthetic chain, the links of which are provided
with neans to clutch at one another when the chain is wound. A pressing
cylinder 30 is provided in the region where the conponent 69 is wound to
form said turns as the shutter | is opened. This cylinder 30 exerts a
pressing force on the conmponent 69 in




order to engage the teeth 71 of the turn being fornmed into the hét@ﬁ%sﬂ$&
of the preceding turn. The drum 8 is suspended at an end of a rotating arm
74, which is fixed with the other end at the wall above the cylinder 30.
Thus, under the effect of the gravity, a thrust force is always present

bet ween the pressing cylinder 30 and the conponent 69. It is clear that, in
ot her enbodi nents proposed by the invention, one can provide hooking neans
whi ch are descri bed here above on the inconpressible conponent in stead of
fixing these hooking neans on the plane of the shutter. Cearly, the
invention is not limted to the enbodi ments descri bed above and illustrated
in the drawi ngs and other variants would be conceivable w thout departing
fromthe scope of the invention. e%ﬁj¥&hnple, t he hooki ng nmeans may
conprise a succession of permanent nmagnets extending in the |ongitudinal
direction of the shutter and on one side thereof. Although the confining
means and hooki RgteE derdcodlesianed & elpeer effie benl@dir et spafing treoptestimewith

pr opogRGinb ¥ndhe of j I j region close.to the side edges
D g o e g Hh R ) 30 s Lol BEleB f Boh B5aen RslineT o b
pr ovi BREHGLRR epmnrisings duny (82 sbwritwhiclhibe whetrer t(heis sioded ied grsopen goltidn or

exten q t i shutter 1. 1.3 C 2006 16
Furt hg)rrﬁ%{gg%@%@%sﬁgﬁ #%‘é&sgémﬁag)ﬁotg%ﬂmﬂvslvﬁéayFWPgﬁ?q %]Hﬁf’rs( Thend fost i ct ed
to dowhishdieshutterditdan &b uguowe ivtodis kbsdlfosHiay, @hSinh B6end101 J AR Gbyviged de

' for exanple if

track f ' racks extendi in at soever direction, (2

t he .SE}'LRI.'[Q%EP glmsqursnttsa gnsfoémg@nwré'_lhr}%eaﬁ.th? %%tf’ﬁ&r isdishiager dwg itsiclosp@apsitioml so be
possi didéortto prevmt desOnrys fomMostippRRtralatifd!idi8nd bRBker Obhab-RGeli HNfha?fnd bay
SO thgt t he shutter is ended on this guide track or to provide no

gui de QR Hgens ¢pmprise hapkik e (11 bexteniiplovade metrldhetiobesS) om aof
D 2006 37 AN R RS kS B SR AP (o) o,
ot her PTS‘f)eélﬁ glﬁéugc&_ssdﬁetpg{sio%gw@p@tppr (1) from slipping relative to one another..

2. Device as claimed in claim 1, characterised in that the hooking means (11) consist of
a strip extending on one of the faces of the shutter (1) in the direction of jts length and having at least
one projection (12, 16, 21, 22, 23, 26, 27) which co-operates with the matching part on the other fage
of the shutter (1) such that said projection (12, 16, 21, 22, 23, 26, 27) grips with this part as the
shatter (1) is being wound around the drum (8).

3. Device as claimed in claim 2, characterised in that said strip has at least one
projection (12, 16, 21, 22, 23, 26, 27) extending on one of the faces of the shutter (1) which is
provided with one or more teeth (29) capable of engaging in a matching recess (13, 17, 18, 24, 25,
28) provided on the other face of the shutter (1) as the Iafter is being wound around the drum (8).

4. Device as claimed in any one of ¢laims 1 to 3, characterised in that the hooking means
(11) consist of a ribbon (14) provided with hooks extending on either side of the plane of the shutter
(1) so that the hooks on one side of the shutter (1) are able to grip onto hooks on the other side of the
shutter (1) as the latter is wound.

5. Device as claimed in any one of claims 1 to 4, characterised in that the hooking means
(11) consist of a notched belt (15) extending along the shutter (1), one of the sides of which js
provided with a succession of teeth (16) and the other side of which has matching notches (17) which

are such that, as the shutter (1) is being wound, the teeth (16) engage with the notches a7,




driving neans enabling the shutter (1) to be displaced between B@ BBEnZME
position and a closed position and conprising a drum (8) about which the
shutter (1) is wound into its open position forming a roll (31) nade up of
turns formed by the successive |layers of the shutter (1), and from which
the shutter (1) can be unwound into its closed position, confining nmeans
(11) being provided to prevent the turns fromformng winkles as the
shutter (1) is displaced into its closed position and/or to prevent these
turns fromslipping relative to one arother, characterised in that the
confining neans conprise hooking means (11) extending along the | ength of
the s on ces thereof, which fix the

succ egb s%‘{?g{l?éj ht ucceﬁsé‘fe l@fgr Sto(g tf}?ﬁgut&ﬁ 6{)H§PS formen dhe ol 3 13 Fevesippin eclative
successbneartotiiens of the shutter (1) fromslipping relative to one another.
2. Device 35 CI%)ned in claiml, characterised in that the hooking nmeans
(11) consi St of “CYEE FB‘“’%@& I8 16ATR G, Bheranterised in et thadistinof betivecrsdaid teeth ( 1)
in thel Iaﬁ%fvﬂi@&r@éns{(ﬁ@ ne, L o 12 16,
)7 BEIOSNESL OO e A, 208, BOVLIR Bl SR O SR SE el e
face Igfth ‘f q’]?é"k§?ﬁ§t°f@c sptyer éU@hdfPﬁhG incesask ipitinj diahétarpf (hkbucckEsivetbons 2akmed3, 26,
27) g@gﬁ§swm&9 (s soRpgt as the shutter (1) is being wound around the drum
(8) Devi ce as claimed in claim2, characterised in that said strip has

at Iea:st ofe pD@}/leetasahlr(l@mﬂa@onﬁbf cBdms 130 & Rhardofdrised e ighk RYIQHN RRe Of
ovided with one or nore teeth (29)

the f r

capab? ‘féﬁ‘é’g’gﬁ lgg%ﬁna%g %&%Qmaﬁ?&s?é}g&t? oreg 40 bejappliadiio thehooking mergy (W ovi ded
on th euk@taheaiiﬁ rdiallpto theeinsh B)tiRorded o MStheRBededitettirms f {;@lr&g (:y&g upd:Apeund

t he drtil‘m(8) 4. Device as clained in any one of clains

characterised in that the hooking neans .(11) consist of a ri bbon (14)

provi ded weth meﬁ%mmdﬂﬂglmmma?@f sbdig 04 Rutter
(1) S&Bt hat the t‘agn one side of th eé sh utttetrt'ﬁe?ﬁgs%g gt‘d’?gw;dn p onto

hooks ‘0 % W@“’thﬂé;P a§j eé‘?""?ﬁ%‘“”@n@t‘t’@raﬂ@wf gneanh being pravidddstovaindin 5.

Devi cgressingClotdetRelvden tREWHIIQRE b 16t BleS8ndett characterised in that the
hooki ng ne ns 11) consi gt 1%of a ngilech%de blgf:é]l (15) extending along the

shutter (1 eite asfdaigied dsclaim Yar &F\Cha&wteptsmnmdml tivel pirbssi g CRS 80N Of
e vty it () DB 5 e RS IRLENG, DL CPES o 1T)ouh o are

such that, as the shutter (1) is bein

t he notch eg) ( 1ﬁBVle a3 ghEmed osny @ of clazms 1 to 9, characterised in that the confining
means consist of a belt (36, 40) at least partialy enclosing said roll (31), this belt (36, 40) exerting a
pressing force on the rol] (31), means being provided to adapt the shape of this belt (36, 40) to the
diameter of the roll (31) as the shutter (1) is wound or unwound.

11. Device as claimed in claim 10,.characterised in that said belt (36) defines a guide
surface bearing on the roll (31) and enabling the roll (31) to move relative to the belt (36).
12.

Device as claimed in claim 11, characterised in that said guide surface is provided in
the form of'a succession of rollers (37) fixed to the belt (36) and bearing on the outermost turn ofthe

roll (31), these rollers rotating, preferably each about an axis parallel with that of the drum (8).




preventing the successive layers of the shutter (1) thus fornedjﬁnDE%eﬂwgll
(31) fromslipping relative to one another. 6. Device as clained in claim
5, characterised in that the distance between said teeth (16) and/or the
di rensi ons thereof vary along the length ofthe shutter (1) in order to nake
al l omance for the thickness of the shutter (1) and/or the increase in the
di aneter of the successive turns foryggd as the shutter (1) is wound. 7.
Device as clainmed in any one of claims 1 to 6, characterised in that at

| east one pressing elenment is provided, which enables a thrust force to be

applied to the hooking neans (11) substantially radially to the drum (8)
one to the other. 8.

i n order to fith‘pe su?c%ﬁgive turnﬁlo,f the roll (31) or

Devi ce as rai mBd SRR i anyiohe gEslaimed8p 1 chasgpterisse fhalsusang(4d) Bment
and t hevittedmo exeB)a taicBomMUGRtoRGns B WS chdk J2ETRN B3¢) 8 Bt #Fedsn &%f%@%&?r 1
means bei rovided to intain a  pressing force between the rol 31)

and t fFE" it oBouRRtHEe rodl (5 Dewprtias g sressing foece thaneasiaa thmsinuttsr (18 wound
char aet efv&@d. i n that the pressing elenment has a rotating cylinder (30),
the axis of which is substantially parallel with the axis of the drum (8).
10. Devi celhs cParised damsadin swonsiof elhimanid to 12oheractehisediottient ssetelt (0) hat

the ¢ qan ; : LSt Qfi; t 4 utI.a st tially enclosing
o o Pt By 1GBRN if QLS by BipBord U chadfet b S R Tor PR W b iRt o
(31), heasys (Pesairrof (dlibging at Bastgrapially heclehdpethabel (M Wikl is (3@ntadOyitt 0 t he
di aneqer shutter (1) .is wound or unwound. | 1.
oo C e ouRlmbidturh O lhhef:rﬁilbnﬁ%‘,g‘%‘ﬁér%%sf‘é’?if‘g‘é%ithr‘”f‘?“fhat said belt (36) defines
a guide sUif adée\tiﬁmsi;hgncﬁintcmngj dha(aar;)isaanﬁlmfmmdahtgtgj_ebhaalid Shihddeh)y L0
Char alradtinidiolsd d Sy It b etn PRt wohes S0c ecbepe ot hngelt @oHoste a
succedigineter of the edll @1 pas(tBd 3htiex @9 is Reitd okt dr uiRGin@nd bear ngfon L Ihe ]
preferably eac

out er nost rn.of .the roléd' (%1), these rollers rotating,

about an aXis r}g‘?‘vé‘felaéFlaW’? neRip 161 Ihehardarisedin that sgid bElO(400 Banade ot .
Devi cgén ésstiehadtey@l i n any one of clainms 10 to 12, characterised in that
nmeans (47),.are _provided to exert a traction force on one of the ends of
t he belt (‘372) Jovits e climediaany spapt olgimstiHe 16 aheeeterised in that the shutter (1)

cooperates with an incompressible oblong component coopetating directly or indirectly with the
driving means of the shutter and extending along the side edge of the latter in the longitudinal
direction of the shutter, this component, as the shutter is the closed, acting on a projecting part
provided at this side edge.

18.  Device as claimed in claim 17, characterised in that the incompressible component is
wound around the drum when the shutter is in its open position forming superposed turns, the
incompressible component being provided with hookin g means to fix the successive turns one to the
other such that a thrust force is applied on the incompressible component along its longitudinal
direction as the shutter is unwound by driving the drum.

19.  Device as claimed in claim 17 or 18, characterised in that said projecting part is
provided at the lower end of the shutter.

20.  Deviceas claimed in any one of claims 17 to 19, characterised in that a guide track is
provided relative to which the incompressible component is displaced as the shutter is opened or

closed,

21, Device as claimed in claim 20, characterised in that the incompressible component




n
extends along the contour of the roll (31) exerting a pressing }Br@EC 2006
thereon as the shutter (1) is wound or unwound, 14. Device as clained in
any one of clainms 10 to 12, characterised in that said belt (40) |oops
back on itself and is guided on cylinders (41) extending substantially
parallel with the axis of the drum(8), said roll (31) being at |east
partially enclosed by the belt (40) which is in contact with the outernost
turn of the roll (31) applying a pressing force thereto. 15. Device as
clainmed in claim14, characterised iggthat at |east one of said cylinders
(41) is nDunted so as to nove relative to the drun1(8) in order to adapt

the s 4 t dlanet r of, th 31) as the shutter
(1Y AR GedburbdbSnBify ial A8k o e \ifer e B In Bla ot afs%h. o B iR & Py i

char a@tcemdszedhe ahw:ﬂaatn Mredtldireﬂrins(JA@éilyl 8 tirwgiﬁdef EQR) thaBidebasd drshddiugld @l - 17.
Devi ce i

ny,. one, o to 16, characterised in that the

shut ¢ &5 ES? hO%‘gE‘p%%ef%@ydwgtsweéﬂgﬁ ﬂ%dﬂFPE? He SPRERORMEPB HGOBBIRpE AempRRSPET at | ng
directly op2i ndieeiet hyolatinkhindng on@ldszrc\m]mgzﬁwsclﬁffac%eﬁgecﬁh%hﬁé sHRE: @é&end' ng
along e si de edge o&wthe latter in the longitudinal direcfion o
shut t & ef’mgse 8}#8% g th lenglh ohtig ghutics thpdhickiepsedf vloeh iy sodirestion
prOJe bripBgiRast to RROWILLE t I ViLe n claim

ﬁ&?aoterlsed |n¥{ a?ﬁ?ﬁg ?%g%ﬁﬁgﬁggggﬁCO& %%Ek{%“’%n§%%%d g‘%ﬁnd t he
drun1%ﬁ@WPFﬁ§ @HHFP@FU¢§1¢WF¢¥%U@men position form ng superposed turns, the
i nconpr essi bl e conponent bei ng provided with hooking nmeans to fix the
successive turns one to the other such that a thrust force is applied on
t he i nconpressi bl e conponent along its |longitudinal direction as the
shutter is unwound by driving the drum 19. Device as clained in claim 17
or 18, characterised in that said projecting part is provided at the |ower
end of the shutter. 20. Device as clained in any one of clainms 17 to 19,
characterised in that a guide track is provided relative to which the
i nconpr essi bl e conponent is displaced as the shutter is opened or closed.
21. Device as clained in claim?20, characterised in that the inconpressible
conmponent 1 3 DEC 2006




20 and the correspondi ng side edge of the shutter are guided in saHdggﬁﬂngmm
track, so that, when a force is exerted on the shutter in a direction -
transversally to the guide track, the side edge of the shutter is released
fromthe correspondi ng side edge and fromthe correspondi ng i nconpressible
conponent. 22. Device as clainmed in any one of clainms 17 to 21,
characterised in that the shutter has a thickening extending along the
I ength of the shutter, the thickness of which in a direction perpendicular
to the plane of the shutter essentiallg corresponds to the thickness of the
i nconpr essi bl e conmponent in that diredtion. DEVICE W TH SHUTTER W NDI NG
ABOUT A DRUM Abstract The invention relates to a shutter device
co-operating with driving nmeans enabling the shutter (1) to be displaced
between an open pqsiyican yandy SHUPPER WERHINGNBODISASREAPT (1) being
gui ded bya guide traé%®(4, 5? an ei ng %e3|gné%ﬂ?oAc os%Foff a bay (6) or
ot her opening, this device conprising a drum (8) about which the shutter
(1) is wound when the latter is in the open position formng a roll (31)
made up of turns fornmed by successive |ayers of the shutter (1), and from
whi ch thguabutter (1) can be unwound into its closed position, confining
nmeans being provided to prevent the turns from formng winkles as the
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(1) to be displaced between an open position and a closed position, this shutter (1) being guided by a

guide track (4, 5) and being designed to close offa bay (6) or other opening, this device comprising a

drum (8) about which the shutter (1) is wound when the latter is in the open position forming a roll

(31) made up of turns formed by successive layers of the shutter (1), and from which the shutter (1)

can be unwound into its closed position, confining means being provided to prevent the turns from

forming wrinkles as the shutter (1) is being displaced into the closed position and/or to prevent these

turns from slipping relative to one another.

Figure 11




