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
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wi ndows, mlmlﬁ@gaew&&, dFeni§ fRERRANERS dadtd, MR shktd & frRlcRind BPd n%fthé iR The
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fromslippi $ﬂ30n<ﬁy,ais|theesht1tberombmn@ci0$eldenhe pm‘oﬁrmbalgemuﬁ)bgﬁed fdee aanbp BAdG NMeans

consi Stthe gu1d}g tracl( %a%%nsﬁsc%f)(ttﬂﬁe gcl) Bgck%!‘fgg gn %hgereglglgr? %% Pheojrun]i %ug)%gn ?sgr?ogsly
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



2 the shutter, at |east on one of the faces thereof, these hook1§gnﬁgaawﬁ
fixing the successive turns relative to one another to prevent the
successive layers of the wound shutter fromslipping relative to one

anot her. Advant ageously, 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 Iength thereof, this strip possibly being provided
with at | east one projection which co-operates with the correspondi ng part
on the other face of the shutter, so that said projection grips with this
part when the shutter is wound around the drum For practical purposes,
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essentially radial thru rce to the hooking neans relative to the drum

t f
in order toAfji"%tzfa’?B‘*%&E"eg%‘? e MGPISCOgPist e $HP) PiSivEatly of pdlegibisematetigl, one

speci f egeRITROHEDRMr 1045t bASHBNI 168 REOROHRsHAINe 1160 fﬁ\éq&%}tl‘f)merﬁ%ﬁ%hﬁﬁﬂw ning
means consist of a belt at least partially enclosing said ro an

exerti posslclrmy pevidohwitb ncleasdnng prejertdd whichmeanserites wigh fhe@virckpdnding gdapt

t he shape of, this |t. to the diameter.of the .roll as the shutter is wound
o unvgs ot B o Bp ek B 0 B e SrerbR G D A RET wheh HehEear BOBby, ded
t 0 exeatoudd Healgdrhon force on one of the ends of the belt, so that at | east
a part of the latter extends around the contour of the roll applying a
pressi ng f oFerasficalpuepsseshibie Shekingmeans copsipel aoibban prouildd with horke espeting i c

nbodi ; : i d.by..the . 1 i,d belt I. back
U ol t DL aine? Lol BEREAMAES Y FRBST o st Sl sBa Rt PaMRy b 4 PBROARE 1 ¢ he
axi s ohodih@endidutherSaicth i dhuttdreisids Béing @agid.partial ly encl osed by the belt,

which is in contact with the guternpst turn of the roll and exerts a
conpr essi onlf YiEc!VeHagash empadigsibeeBaseyice groprasshy hadnentioniay leagt poeder s

i's nmou : &l at i . - shape
R B s R R e T e
O her itttk fsthaddint @adrdergs fiafth¢ hecéssive ntraoof tid tdll drecothe catppar ent from t he
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several spelli Fép%W§bﬂ¥%§WP?“§Fﬁ§ K15 PEPOSRAYIA® Hyention, 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




1 3 DEC 2006 3 proposed by the invention, with reference to tthangngwé
drawings. Figure 1 is a schematic front view of a shutter device where the
shutter is in the closed 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 nent of the shutter device proposed by the
invention. Figure 4 is a cross-section of the side edge of the shutter
along line IV-1Vindicated in figure 3. Figure 5is a front view of a side
edge of a shutter in a second enbodi nent of the shutter device proposed by
the invention. Figure 6 is a cross-section of the side edge of the shutter
along line V- indicated in figure 5. Figure,? is a front view of a side
C

V
edge of "WOSHUDLEF MPYRNLPN H?tPHEf%rﬁﬁ%Pﬁl%ﬂrﬁp_P@#d dgpvipgser device proposed by
the inventi @:i]%uré: i QUE € afic Froff BER FECIHLAB: c?efv&;:egﬁ}%é g%sﬁglge? i fm {hgeciosshé] tter

along line VITI-VIlI indicated in figure 7. iI'S a cross-section of
t he si gesiddge of the shutter along the line IX-1X indicated in figure 7.
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super posed ?é%}‘é?%’s PpPfthe § Baﬁ‘ﬂ}cet‘llriés%éiilda fighiStlt er, in a fourth

enbodi ment  efutd1eisaMehi GEw HEY4i ¢S RE BPLIRMON a 118 emb VSR Phe sﬁi;tgé‘}rdgvi%e I 1s
I ndicated in

a perspective view of a part of the side edge ofgthe shutter
f i gur e piposediiiyghe sveiions a vi ew anal ogous to that of figure 10 of a variant

of the enbodinment. of the .inventi.on jndicated in figures 10 and 11. Figure
13 is a di aglrgé" %‘ﬁ A5 PEPGEPT %@E‘f %g%ﬁg&ohé'e h‘é‘@&’trﬁf)%lgnetlﬁr"ééﬁﬂw%té@E‘r%ﬂ”“f ayers
of aragll formed by the wound shutter, in a fifth enbodi nent of the shutter

devi ce proposed by the invention. Figure 14 is a schematic cross-section of
a drum wi t hFUEohraelses viesy einetide edgsrmiarsbutidiin & eecond smbedimbet o ths sittter

positiggﬁcgﬂnﬂﬂgdgyﬂ%hg&ﬁﬁ&gbodinent of t-he 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 15 is a section corresponding to that of figure 14, mﬁth1§hQEgham5er
in the open position. 1 3 DEC 2006 4 Figure 16 is a schematic horizontal
section along line XIV-XIV indicated in figure 15. Figure 17 is a
schematic side view of a specific enbodi nent of the device proposed by the
invention in which the shutter is in the open position. Figure 18 is an
identical viewto that of figure 17 as the shutter is being closed. Figure
19 is an identical viewto that of figure 17 with the shutter in the cl osed
position. Figure 20 is a schematic side view of one practical enbodi ment
of the deV|ce proposed by the i nventin when the shutter is in the open

posi tion. 1:%éjre gl is an jdentical viewto that of fjgure 20 in which the
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devi ce. |Ilystr in fi 26. Figure 28 is a schematic view of a part of
a shut t&F"0 %h ﬁ&@ﬁbgéggpﬁwg 8 nent in an enbodi nent proposed by
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indicated in figure 28. Figure 30 is a view in perspective 0 ﬁutter

as it P8sitifund onto the drumin the enbodi nent illustrated |n the flgures
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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




General |y speaking, the present invention relates to a shutter bévDE@ 2006
co-operating with driving neans, such as a drum the axis of which is
connected to the shaft of an electric notor. The shutter is 1 3 DEC 2006 5
di spl aced in a downward and upward novenent between a cl osed position and
an open position respectively and is designed to close off a bay in a wall
or a passage, such as a corridor. The word "shutter” as used in the context
of the present invention should be construed as neaning any planar el enent
which is at least partially pliable or_flexible, such as a canvas, a strip
of plastics material, a netal cover, @trellis, a netal sheet, a nosquito
screen, _e%‘(é:. More specifically, it is a shutter which can be wound around
a dr umdispreehit sdyrnvwid and rviid mewameidieareana desed gpsidat andran agken position
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the shutter | is displaced towards its closed position, the side edges 2
and 3 t her Bighrealr grogidedesthbiiatidi@ugriide of faGKSitet daNek ia theribdeaRsHAEE AW ndow
10 is provided at the centre of the shutter 1. As the shutter 1 is opened,
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against_the other. .The confining means therefore prevent winkles from
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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




the instant at which its edges engage in the top end of the guihé DEQC%@54
and 5. In particular, the confining neans consi st of hooki ng neans
extending along the length of the shutter |I on at |east one of its faces.
When the shutter | is wound around the drum 8, these hooking 1 3 DEC 2006

6 neans enabl e the successive turns thereof to be fixed one to the other to
prevent the successive |layers of the shutter I fromslipping relative to
one another. A first enbodi nent of the invention is schematically
illustrated in figures 3 and 4. These drawings illustrate a part of the
shutter | in the regi on of one of the &j de edges 2 or 3, provided in the
formof a con ous bead. In particular, the shutter | has hooking neans 1
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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 edges2and 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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the latter. Although the ribbons 14 are preferably substantiallbo DEC 2006
continuous, it would also he possible to provided an intermttent series
of ribbons in the longitudinal direction of the shutter 1. Figures 7 to 9
illustrate a third enbodi nent of the hooki ng neans proposed by the
invention, 1 3 DEC 2006 7 in which a notched belt 15 is attached to the
shutter | and extends in the longitudinal direction thereof. Accordingly,
one of the sides of the shutter |I is provided with a series of teeth 16,
whilst the other side of the shutter | has matching notches 17. As the
shutter | is wound, the teeth 16 on oﬁe si de thereof engage in the notches
17 on the, ot her e of the shutter preventing the successive |ayers of
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Cross ﬂﬁE&ﬂ@mrMhﬂqheaneeupﬁﬁ%hﬁﬂdpOn the ot her side of the shutter | and
al so extend in the | ongitudi nal dlrectlon of the shutter 1 and parallel
with the sidguedfslows agiepssectipnel desuscsssivsiayersof bawéerdfwhlﬁeaspp@pmwn 12

close §Qrif&, 4 fﬁ)ﬁﬁh U oA AP UE RS 12(!.001%1?% @%ﬁ gl]r’(%BOS%d hemvse% f the

top part, so that this projection hé"'g7'a9o ve "
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1, theppjeeii@ftd Xiendigoh Snedi R BHelsiuteh RERGHeIWIANE 88 edges 2 and 3 of the shutter |
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.




groove 18 between the ribs 19 and 20. Simultaneously, these ri bL SlgEgn%ﬂUEO
are approaching one to another with respect to their base 48 and the upper
part of the projection 12 gets wider and is flattened sonmewhat while the

curvature of the shutter | increases. In this way, the projection 12 is
wedged between the ribs 19 and 20 in the groove 18, thus fixing the

successive turns of the shutter | one against another. 1 3 DEC 2006 8
When the shutter | is displaced towards its closed position, the shutter

gradually stretches in the region where it is unwound fromthe drum8. In
that region, the ribs 19 and 20 and t He projection 12 return to their
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pol yureighan? Such a strip 49 is fixed at each side of flexible canvas so
as to f Ple shutter 1. As illustrated in figure Il the projection 12 is,
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variation on this enbodi ment proposed by the invention, as illustrated in

figure 12, SfdHystraieddn digumpl | thetnspigiting 12r iantyvpretsadnicy, frovitib with anerief oft he

shutte r.0j ect,i ese stens 2ext nd. with
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woundi ng he shut romits open posi exerlfl né) a thrust force
onto the si Ulei\@dgtgmcﬁxthjﬂdmﬁo@ﬁaehhﬂopcﬁ;b@b;ttﬁémlvelaioﬁrwilﬂd@&htéd Inanpgid 1RdihAR!

dlrectltg;\] 9 t he glw de traﬁks ﬁia d 5 in rder to displace the shutter 1
t owar d¥PF S cPELAREIBErYerBY 1 Herling of P%nlb ai?rlﬁﬁﬂg%mﬁbe prodectipny éht i on,

the shuhésektelns 52BxtBRMOith M6 Yo BIIRA HETBEIBUS18 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.




It is clear that it is also possible to provide several project1§nQEﬁ2aMG
extendi ng the one near the other at one face of the shutter 1, which are
cooperating with a nunber of matching grooves 18 fornmed between the ribs
19 and 20 provided on the other face of the shutter 1. Figure 13
illustrates a fifth enbodi nent of the hooki ng means proposed by the
invention. This drawing shows a cross-section of a part of the successive
| ayers of the shutter | fornmed as it is wound around the drum8. 1 3 DEC
2006 9 Close to the side edges 2 and 3, the shutter 1 has a Wshaped
section, thereby defining three ribs%1, 22 and 23 on one side of the
shutter 1, extending parallel wth one another in the | ongitudinal
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said ribs in the matching grooves. In one specific enbodinment o
i nvent PB#F, side qf thesshitiey lets drhring woynd ofvonseaneniiiias eshuilsr & s veountittheisethf28r ce to
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shut t oot T e HRRE) PERRR e Coep 30 8h B drlih g FEGRE 1hed rlie.
Thi s i spesifibatypfoiraalbaybed kdgiat wigliie daitl Brdovegddrison shdl i@, 16. The shutter | is
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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 1 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




This pressing el enent specifically consists of a rotating conprbgsBEC 2006
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 I that has not yet been wound cones into contact
with the part of the shutter | already formng turns around the drum 8 as

the shutter | is being wound. Consequently, the turns of the roll 31 are
al so unwound in this region and the hooking neans are released as the
shutter | is unwound into its closed position. Since the dianeter of the

roll 31 varies as the shutter 1 is wodfidd or unwound, the conpressor 1 3 DEC
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shut t esuckedsBe\t@unel ansmitheto dheWber Fi gures 17 to 19 illustrat e a specific
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roll as the shutter
when the drum 8 is rotated in the dnect:on 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




wound or unwound and has neans which continually adapt the shapkgoagghamﬁ
belt 36 to the dianmeter 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 rol
31 to rotate about its axis whilst a pressing force is applied to the rol
31. As aresult of this pressing force and the friction which exists

bet ween the successive turns of 1 3 DEC 2006 11 the roll 31, the latter
are not. able tq slip relative to one another. Furthernore, the formation of
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Figures 20 and 21 provide a very schematic illustration of another practical embodiment of
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.




The external surface of the belt 40 encloses the roll 31, prefeiébpgccﬂmge
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 | can be displaced towards the guide tracks 4 and 5 as it is being
unwound. As the shutter | 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
outernost turn of the roll 31 is driven in displacenent by the Ilatter on
the cylinders 41. The belt 40 may be nmade froman elastic material, such as
rubber for exanple, so that it can stifetch as the dianeter of the roll 31
i ncreases durlnq w nding of the shutter | or can retract as the dianeter
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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




| : 3oPEG 2
to the plane of the shutter | at one face of this latter. At tﬁkaopggr[mgce
of the shutter | each lanella 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 formng a roll 31, the successive turns of which are fixed
the one against the other and cannot slip relative to one another. A
pressing el enment 57 is provided which allows exerting a thrust force on the

shutter | in the region where the turns are fornmed as the shutter | is
opened and where the shutter | is unwund as the latter is closed. It is
possi ble to exert a thrust force on the | anellas 54 by nmeans of the

pressi element, as the shutter | is wound up, on the part of the shutter
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consequent | .t he not ches located ,in the rt of the shutter 1, which
i s not WounéS llh\ﬁﬁfge‘?w gr‘fée%gmﬁé%ﬁgbﬁﬂqgw@ﬁ?ad‘é‘aﬁ’r depgichesyb, .CatF‘%m bRt t o
mai Nt abfitha sRARE ACHHiBR IR Rolf® nfddk in B canekpbABnPBhilie Bdokstithesshaft 32 of the
drum8 noves in a guide 33 extendlqg al ong a direction perpendicular to

the plane of arfies tQmaBItaida pertact bftweerh@e st ltasrd the belhel, Sleghated? dfshapremed or

cl osed nart i : [ .not shown.in figure 24, .S royi ded. whi ch
exer t oM BB Al s Bicen g RlohRH uindlop SRR e o B b el PRty B
and whikehhutadrlaewse stittet Riopemd & dses s ImgarfiQnaea beimeas: shbennrkkudbsand t he
belt 61. Figure 26 illustrates a drum 8 around ich a shutter 1, forned by
a f1 expigveed S exertsa prggsiecforce patodhgishel B 2paonindheeydiadessdfoands Sand whichhi ch

are prm&%tfhﬂgtamiﬁéh ﬁl% rdeBe nmquqﬁgfagﬁ 91% bgﬁ%lt't ter | on the side of

this latter directed towards the drum rum8 conprises a cylinder 62,
t he ends 63Fighreitdi itlnsteates ydmueds araind lbschhastiutigr anforesseni iflakible @avdsc &l
form Theﬁﬁﬁﬁgﬁhga ends. 63  ar vided with a.not&h 64 exten?ing al ong a

hel i x Wounl erlhavmg side edges% d%l% which are projecting with respect to the plane of the
shutter 1 on the side of this latter directed towardswal‘e 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




around their outer surface. The shutter | preferably has a trap1a§opggl 2’qﬂgrm
so that the width of the shutter I in the region of the |ower 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
fromthe upper end of the guide tracks 4 and 5 near the drum8 to the

| ower end of these guide tracks 4 and 5. This assures that, when the

shutter | is inits closed position, the latter is alnost perfectly
ti ghtened between the guide tracks 4 and 5. Moreover, as the shutter | is
wound up, the successive turns forned#around the dr um 8 are also ti ght ened

so that the shut is wound very conpactly. Flggre 27 illustrates a
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69 is poapbitedces erdinpgsablong :tts h@ngﬁludﬁlaﬁdﬁ@tlan afid &afd oh s ﬁb‘t‘irggellﬁar’d 70 Thi s
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pr o] ecPIHYisdat thepisle et pdal the shier &i de edge 2 or 3 of the shutter 1. As
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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




The conponent 69 can be driven by the shaft 32 ofthe drum 8 or hﬁrggglamﬁ
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, mherea% correspondi ng notches 72 are
prOV|ded at the opposite face of this conponent 69. In this way, as the
shut t ef'%F%% s wound, the successive turns, formed by the conponent 69 grip
one into th 0, e
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at 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.
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the wall above the cylinder 30. Thus, under the effect of the gtévDEg,dﬂﬁ
thrust force is always present between the pressing cylinder 30 and the
conponent 69. It is clear that, in other enbodi nents proposed by the
i nvention, one can provide hooking neans which are described here above on
t he i nconpressi bl e conponent in stead of fixing these hooking neans on the
pl ane of the shutter. Clearly, the inventionis not limted to the
enbodi ments descri bed above and illustrated in the draw ngs and ot her
vari ants woul d be concei vabl e without departing fromthe scope of the
invention. For exanple, the hooking keans may conprise a succession of
per manent magnets extending in the longitudinal direction of the shutter
and on one &PdeeroREs Q@fShUWrtCﬁﬁﬁgwqm@%@hﬁhﬁ mwgnqre@m@t esdtickedokidegrsmeisins  of
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centre g?émeen he side q$s 2 and 3 or extend across the full wdth of

t he sh@ispaf passibjety Ptsé*@ezm@eﬁ of gomat gwids trask en thesep el of ¢ bay wahatdhe shridposed by
the in vertical guide tracks but
may a|ggﬁﬁgggcﬂg?gg%ﬁﬁgﬁagﬁﬁ% g?%ggggﬁ&&t%kégté]tracks extending in

what soever dinabyttharhs chiobe rexdenfinea sliccbshmns)lﬁplﬁojeeﬁons&xteﬁ@dg asceftapUlictERELEN.

In other situation it wuld also be possible to provide only a
horlzoﬁ¥§P’dﬁPﬁ%mF$§%k on the top end of a bay so that the shutter is
suspended on this guide track or to provide no guide track at all. Finally,
the ribs can be made from a succession of projections extending at certain
di stances relative to one another. 1 3 DEC 2006 17 CLAIMS 1. Shutter
devi ce designed to close off a bay (6) or. other opening co-operating with
driving neans enabling the shutter (1) to be displaced between an open
position and a closed position and conprising a drum (8) about which the
shutter (1) is wound into its open position formng a roll (31) nmade up of
turns formed by the successive |ayers of the shutter (1), and from which
the shutter (1) can be unwound into its cl osed position, confining neans
(11) being provided




to prevent the turns fromformng winkles as the shutter (1) iL3dDE%|H@@d
into'its closed position and/or to prevent these turns fromslipping
relative to one another, characterised in that the confining neans
conprise hooking nmeans (11) extending along the length of the shutter (1)
on at |east one of the faces thereof, which fix the successive turns
relative to one another in order to prevent the successive turns of the
shutter (1) fromslipping relative to one another.. 2. Device as clained in
claim1l, characterised in that the hooking nmeans (11) consist of a strip
extending on one of the faces of the shutter (1) in the direction of its

| ength and having at | east one proLectlon (12, 16, 21, 22, 23, 26, 27)

whi ch co-operates with the natchln on the other face of the shutter
(1) such that said prolectlon (12, 16 21, 22, 23, 26, 27) grips with this
part as the shutter (1) is being wound around the drum (8). 3. Device as
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3 DEC 2006, 18 mphvereant t I he shut
formed i.n the_roll ?gll;a%rdéﬂagégg%ﬁ%&gﬁ é&?’? @eﬁhgﬁoggng RN hg Cé’@ Stfigw ce
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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,




7. Device as clainmed in any one of clains 1 to 6, characterised"'3 DEﬁaﬂmﬁt

| east one pressing elenent is provided, which enables a thrust force to be
applled to the hooking neans (11) substantially radially to the drum (8)
in order to fix the successive turns of the roll (31) one to the other. 8.
Device as clained in claim7, characterised in that the pressing el enent
and the drum (8) are nounted so as to be nove relative to one another,
nmeans being provided to naintain a p&gssing force between the roll (31)
and this pressing element. 9. Device claimed in claim7 or 8,
characterised in that the pressing element has a rotating cylinder (30),

the a chlssbsta wth the axis of the drum (8).
10. \5‘?"6‘%‘%\% “"Cﬁséa’e rf{’} “%‘??& tﬁ%@ﬂtewﬂgemt!h?dr)ér@tresﬂltns@arcﬂw\tehat
t he caobhemgerneans consi st of a belt (36,40) at least partially enclosing
said roll 31), this belt (36, 40) exerting a pressing force on the roll
(31), neand bei M§VEFEYRERcd 9 chva st chasecterirapin Gt thhidistaned betwas sam)eemo t he

d
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nmove LehRlhyr(Dtheukg! t (36). 12. Device as claimed in claimll,
characterised i'n that said guide surface is provided in the formof a
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means ﬁ 7) are provided to exert a traction force on one o the en

the be lter(36) so that at |east apart of the latter extends along the

cont our of8t he Dahbe aﬁﬁ&m@d{ﬁﬁrcﬂdnﬂg’ ﬁaape[cﬁb‘iﬁhdlﬁh tﬁz{%'il%ﬁ)résgﬁﬁéglgﬂcﬁ?m& Px% ARpytter
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gw deﬁre@ahg:ﬁbtdenﬁm}&n(tﬂé.gon hendingps |1y parallel with the axis of
the drum (98 said roll E{X )%\ P k@ﬁgg%lb%artl ally enclosed by the belt
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in that at east one of sai.d cylinders
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the means consist ofa belt (36, 40) at least partially enclosing said roll (31), this belt (36, 40y exerting a
pressing force on the roll (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).

2. 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).




di aneter of the roll (31) as the shutter (1) is being wound or Lﬁmgggdﬂm§6.
Device as clainmed in claim14 or 15, characterised in that said belt (40)
is made from an elastic material. 17. Device as clained in any one of
claims | to 16, characterised in that the shutter (1) cooperates with an

i nconpr essi bl e obl ong conponent cooperating directly or indirectly with the
driving neans of the shutter and extepnding along the side edge of the
|atter in the longitudinal direction of the shutter, this conponent, as
the shutter is the closed, acting on a projecting part provided at this
side edge. 18. Device as clainmed in claim 17, characterised in that the

I nd the d when, th hut t
|15 open po%i {1 SRUPEI RGeS (P BEei L 0 FhErrr e NI rerees @aimsnent

bei ng pprviied teekerd athachiaofor@nna Bstht endsiof telbelt %Q@ﬁﬁf Heastyf ﬁk?t R0R 1R, L he
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drum od&awddadi ce as clainmed in claim17 or 18, characterised in that said

projecti ng art _is provided at the | ower end of the shutter. 20. Device as
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the shutter opened Vi C
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cor reﬁltg%%g%t%rq%f&gggngil)%%@y%hutﬁ%gsgg%ré%{:g &d in said guide track, so

that, when a torce I's adlrectlontransversally
to the guibe trlae:\kqestshm:medjmcmﬁgeclpa‘hataher]sdalliﬁﬁﬁfatﬂ@std‘n@b@@é@@rhﬁ&& e

corre i de edge, and. f correspo di ng i nconpressib
como%gﬁ@%e%%(’% & mgvgrgga?g? Y t&?’ﬁg}‘iﬂﬁ ,ﬁrg,orgﬁretoggayg [t shapey t%b"éﬁ@o) to the

char adztaemcseﬁthe il {34} astthe sialk (lgﬁsmﬁouﬁdmr(ﬁkﬂ%rﬁg extendi ng along the

| engt h of utter t he t in a direction perpendicular

ckn
to the pla e of ‘fvﬁ?aéﬁ'ﬁir?eéirmélé’é‘é ?Péﬁ 9*196%‘?%?5?)@%@3@65{:%@00 kingkdnéem of t he
I ncongr &asic gerionponent in that direction. DEVICE WTH SHUTTER W NDI NG

ABQUT DI%U}VI Devioe as claimed in any one of claims | to 16, characterised in that the shutter (D
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
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Abstract The invention relates to a shutter device co-operatinbampgg 2006
dri.ving neans enabling the shutter (1) to be displaced between an open
position and a closed position; this shutter (1) being guided bya guide
track (4, 5) and being designed to close off a bay (6) or other 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 formed by successive |layers of the shutter (1), and from which the
shutter (1) can be unwound into itsygl osed position, confining neans being
provided to prevent the turns from formng winkles as the shutter (1) is
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exerted on the shutter in a direction transversaily to the guide track, the side edge of the shutter is

released from the corresponding side edge and from the corresponding incompressible component,
22, Device as claimed in any one of claims 17 to 21, characterised in that the shutter has a
thickening extending along the length of the shutter, the thickness of which in a direction

perpendicular to the plane of the shutter essentially corresponds to the thickness of the

incompressible component in that direction,






