1° DEVI CE W TH SHUTTER W NDI NG ABOUT A DRUM The invention relates to a
shutter device co-operating with driving neans to enable the shutter to be
" di spl aced between an open position and a closed position, this shutter
bei ng 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 made up of turns consisting of successive superposed | ayers
of the shutter, which can be unwound fromthe druminto its cl osed
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 |owered
in order close off_the ba t he side edaes t hereof preferably being guided

in two gui de trackBENCEWIRY SRVITER N&nABEHEY APRUM t hrust force is

exerted on the side edges of the shutter, running in the |ongitudinal
direction, as the drumis rotated. This prior art has several
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drum This can seriously hanper normal operation of the device. Thirdly,
it has Weainftpopea position, formisga folloeadeo ip pftarmsivatsisting of @uctessivosuperposed layers

scratch ter the, shutter h been opened.and shut..a certain nunber of
tinmes. %ﬂ?gﬁugerawpgptcﬂﬁ? %\‘?W%H“?iﬁ’\%ﬁ?&&& i"ﬁo ftﬁgosegrﬂf?f'lt@?' has one or nore
Wi ndows, Wwhilakxie@@s@vices BEhistaRSIRNAND dak!BE st ufivBud FRAbRAL tHeldifm The
objective of the invention is to overcone these di sadvantages by proposing
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confi i g bEBABENPobeRAMBEnd 0L A REPKfBhIak Ne Lurns from puckering as the
shutter is displaced into tthe cl osed position and/or prevents these turns

from sl i ppi ngcersllnias the shetep incbeingmdodad the 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, guaranteeing 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
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Advant ageousl y, the confining nmeans consi st of hooki ng neans extending
along the length of 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 fromslipping 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
bei ng provided with at | east one projection which co-operates with the
corresponding part on the other face &f the shutter, so that said
projection grips with this Eart when the shutter is wound around the drum
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as t he sbuid®e dhgn. wound or unwound. I n one specific enbodi nent of the
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r el at i veelatige tchibe drumrin 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 rol!
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 parallel 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



i'm order to adapt the shape of the belt to the dianeter of the roll as the
shutter is wound or unwound. O her details and features of the invention
“w il becone apparent fromthe description given bel ow, which is not
intended to be restrictive, of several specific enbodinments of a shutter
device as 3 proposed by the invention, with reference to the appended
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 embodi nent of the3shutter device proposed by the
invention. Figure 4 is a cross-section of the side edge of the shutter
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Figure 6 is a cross-section of the side edge of the shutter 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-VIH 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.



t*hrough several layers of a roll formed by the wound shutter, in a fifth
enbodi nent of the shutter device proposed by the invention. Figure 14 is a

“ schematic cross-section of a drumw th a conpressor el enent when the

shutter is in the closed position, in one specific enbodi nent of the
invention. Figure 15 is a section corresponding to that of figure 14, with
the shutter in the open position. 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 tHAe open position. Figure 18 is an

identical viewto that of figure 17 as the shutter is being closed. Figure
19 i s an i deligrEedl ivp sshematic herizoaial sechen dongling XH-Xh¥ indicateddn fignretife cl osed
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shutter is in the _closed .positi o ure 22 is a schematic side view of
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| anel | as artlc e .about the other. Figure 25 is a section along the

t
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of a drum around which a shutter is wound in a variation on the shutter

devi ce POt rated in figure 26. Figure 28 i's a schematic view of a part of
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as it is mulggur%ri%?s ;[1 Qeectlgl’l; glgln;g thetllrl]}e XXII-XXI indicated 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 ment 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
same reference nunbers are used in the different drawings to denote the
same or simlar elenents. Generally speaking, the present invention
relates to a shutter device co-operating with driving neans, such as a
drum the axis of which is connected to the shaft of an electric nmotor. The
shutter is 5 displaced in a dowward and upward novenent between a cl osed
position and an open position respectPvely and is de5|gned to close off a
bay in a passage, such as a corridor. The word "shutter"” as used
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ot her dio§pIchasenviap foraxaepter Eh«@mn@dcdraswm%@e@tnrdeelm motesspecificallySo auch a
provi degd, 9, ei ther side of a bay 6 arranged in a wall 7. Provided above the
bay 6 is a drum 8, on which the shutter | can be wound. An electric notor

9 is provi deffiginediplevitdsen sdhemati, me;mabbm oftht BieutRE devict ih thelBosddl bySiloralralst i ts
axis. Thi s enabl.es S%he shutter to_be wound on the drum8 to bring it
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si de edges 2 and t heéreof are gui e QUI trac
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 1 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 1 on at least one of its faces. When the shutter 1 is wound around the drum 8, these hooking



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, formng a rol

" consisting of turns formed by successive superposed |ayers of the shutter
1. Confining nmeans are provided for the purposes of the invention, which
enable a very conpact roll to be obtained in which the successive turns
are hold tight one against the other. These confining neans therefore
prevent winkles fromformng in the turns of the roll as the shutter | is
unwound at the instant at which its edges engage in the top end of the
guide tracks 4 and 5. In particular, tRe confining nmeans consist of hooking

means extendi%g al ong the Ien&é{% of the shutter | on at |east one of its
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8. As a result of a certain amount of friction or a certain adhesion
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rotati nl%CéSSSS ]Cyl%rBrg\hde strllpeo%t as%mer sucﬁ as polyurethane, for example. The fact of
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 substantiaily 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,



automatically released fromthe matching recesses 13 as and when the
shutter 1 is unwound. Figures 5 and 6 illustrate a second enbodi nent of

" the shutter | proposed by the invention, in which the hooking neans 11
consi st of a ribbon 14 provided with hooks. Such a ribbon 14 is provided
wi th hooks of the Velcro7 type, for exanple, 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
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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 1 and also extend in the longitudinal direction of the shutter
1 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 elastically
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. Simultaneously, 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 18, thus fixing the successive turns of the shutter 1

one against another.,



and co-operates with a groove 18 delimted by two ribs 19 and 20 of
circular cross section which are provided on the other side of the shutter
“1 and also extend in the longitudinal direction of the shutter 1| 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 | is smaller than the
section of the top part, so that this projection 12 can be clanped in the
groove 18 between the ribs 19 and 20 as the shutter | is wound. To this
end, the ribs 19 and 20 may be elastically defornmed as the projection 12
is introduced into the groove 18. In pérticular, when w nding up the
shutter 1, the projection 12 is gradually clanped into the groove 18
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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.

It is 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 1.

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.



stems 52, extending transversally to the plane of the shutter 1, are
provided in the projection 12. These stens 52 extend with their pointed
“end into the groove 18 so that, as the projection 12 engages into this
groove 18 when the shutter I is wound up, the stens 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 firmy the one onto the
other and can not slip relative to one another. This allows wounding the
shutter 1 fromits open position by exerting a thrust force onto the side
edges 2 and 3 of the shutter 1 along Pheir longitudinal direction in the
gui de tracks 4 and 5 in order to displace the shutter 1 towards its closed
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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 1 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



on one side of the shutter 1 grip with the teeth 29 on the other side of
the shutter 1. These teeth 29 specifically forma barbed region within

" said grooves and on said ribs. The region of the shutter 1 having the

W shaped section is preferably made froman elastonmer material such as

pol yur et hane, for exanple, which is sufficiently rigid to be able to hold

said ribs in the matching grooves. In one specific enbodi nent of the

invention, a pressing elenent is provided, which enables a thrust force to

be exerted on the hooking nmeans in order to fix the successive turns of the

shutter | to one another as the latte@is bei ng wound round the drum 8.

This is schematically illustrated in figures 14 to 16. The shutter 1 is
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pressi ngruyd b diked AbnkRBotBENHRE 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 1 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 aresult of this pressing force and the friction which exists between the successive turns of



Figure 16 is a schematic diagram of the pressing cylinder 30 where the
shutter 1 is provided wth hooking neans simlar to those illustrated in
“figure 13. As a result of the thrust force exerted by the cylinder 30 on
the shutter 1, the ribs are located in the matching grooves in order to fix
the successive turns of the shutter | to one another. The hooki ng neans 11
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 rel eased from
one another as and when the drum8 is rotated in the direction opposite
that in which the shutter | is wound odto the drum8. Figures 17 to 19
illustrate a _specific enbodi nent of the invention in which the confining
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force exerted on the other end of the belt 36.

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
roli 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 paralle! with the axis of the drum 8.

The external surface of the belt 40 encloses the roll 31, 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 1 or can retract as the

diameter becomes smaller when unwinding the shutter 1.



to this other end, which can be vertically displaced along the guide tracks
2 and 3. As the shutter 1 is unwound, the dianeter of the roll 31 and hence
" its periphery become smaller. As a result, said weight 47 drops by a
correspondi ng di stance along the guide tracks 2 and 3. Under the action of
this weight 47, the belt 36 remains taut and naintains a pressing force on
the roll 31. At the same tine, the rod 38 slides in said slit 39 and is
hel d against the roll 31 by the traction force exerted on the other end of
the belt 36. Figures 20 and 21 provide a very schematic illustration of
anot her practical enbodi ment of the dBvice proposed by the invention, in
which a belt 40 | ooping back on itself co-operates with the roll 31. The
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roll 31, in the space tween it a e part o the as yet unwound

shutter 1, nhke shutter dowicoypootrdidg ®ahd inedntibh, camconiyises d shuitar ekbichtivconstituted of
a succession of rigid lamellas 54 which are articulated one relative to the other. Such a shutter
device is schematically represented in the figures 24 and 25. In order to displace the shutter 1
towards its open position, the latter is being wound around a drum 8. The lamellas 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 1 at one face of this latter. At the other face of the shutter 1 each lamella
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 1 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.

It is 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 1 wound around the roll 31 as the shutter 1 is

opened so as to insert the teeth 55 of a turn which is formed in the matching notches 56 of the



ol d this cylinder close to the roll 31 or bearing against it. Figures 22
and 23 illustrate an enbodi nent of the shutter device proposed by the
“invention, in which the confining means conprise a succession of suckers
53 extending along the side edges 2 and 3 of the shutter 1. A pressing
cylinder 30 is provided in the region where the unwound shutter is
transforned in a roll 31 consisting of successive turns as the shutter 1 is
wound. This cylinder 30 exerts a thrust force on the shutter in the region
of the suckers 53 in order to adhere the latter to the outer face of the
turn of the shutter | which has just bEen forned. The shutter devi ce,
according to the invention, can conprises a shutter which is constituted of
a succeE@N@H“bﬁ”Fﬁ@T@“JanelIas 54 which are articulated one relative to the
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cyli nde\r)v%uncf3 the sgluéer having side edges 2 and 3 which are projecting with respect to the plane of the
shutter | on the side of this latter directed towards the 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 1 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 I 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



are located at a certain distance the one to the other so that the belt 61
whi ch is guided around the cylinders 58 and 59 presses on the roll 3 1. As
“illustrated in figure 25, the teeth 55 and, consequently, the notches 56,
| ocated in the part of the shutter 1, which is not wound, nove in the
correspondi ng guide tracks 4 or 5. In order to maintain a contact between
the roll 31 an d the belt 61, the shaft 32 of the drum8 noves in a guide
33 extending along a direction perpendicular to the plane of the
unwound-part of the shutter as the shutter is opened or closed. In
particular, a spring, not shown in figiffe 24, is provided which exerts a
pressing force onto the shaft 32 or onto the cylinders 58 and 59 and which
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variation on this | ast enbodi nent in which the successive turns
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have a rib 66 ext ng transver y to
Thi s ri ficeessipe orndadhown n figunast3Oané 32 .alncbr & tcacﬂlslﬂamhhe)s‘huttélel ivelieis fraclesedof
the rib 66. Thys

,.as the shutter [ aroynd.the drum 8, this rib 66
ext en dsp%gy)gnﬁﬂg%??{fz%ggaer}% qndﬁ%c%?ﬁqqgntsﬁ%@?q ltstfongstudmai direction, The lower
end of the component 69 acts on said projecting part 70, located near the lower edge 65 of the shutter
1.

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 1 is opened or



I and grips into the notch 67 of the rib 66 of this preceding turn. In this
way, the successive turns of the shutter | are fixed one against the other
as the shutter I is wound.. In order to lead this rib 66 into the notch 67
of the rib of the preceding turn, a pressing elenment 57 is provided which
is formed by a cylinder, the axis of which is preferably parallel to the
axis of the drum 8. This cylinder presses on the side edge 2 or 3 of the
part of the shutter 1 which is transforned in a turn in order to insert
the rib 66 into the notch 67 of the preceding turn. Figures 28 to 32
illustrate yet another enbodi nent propbsed by the invention in which an

obl ong conponent 69 is provided extending along the side edge 2 or 3 of the
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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.



¢l osed. This allows the side edges 2 and 3 to be rel eased fromthe guide
tracks as, for exanple, described in docunent EP 0272733 when a force is
exerted on the shutter I in a direction transversal to the guide track. At
the sane tine, said projecting part 70 is released fromthe conponent 69.
The shutter | has a thickening 73 extending along the shutter 1, the

t hi ckness of which, in a direction perpendicular to the plane of the
shutter 1, essentially corresponds to the thickness of the inconpressible
conmponent 69 in this direction. Thus, as the shutter | is opened, the rol
formed by the shutter 1 and the rol | ¥ormed as the conmponent 69 is wound
have the sanme di anmeter. The inconpressible conponent 69 can be constituted
by a rod, nedthernre.ghe phukten fevicrarepesad by dhechvepsionfip ﬁOtefﬂﬁﬁ?iP@ to mqrgx ertbt hane
strengtigned WM r y
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graV|ty, 4 ?hr%gﬁn? Fee is al ways present between the pressing cylinder 30
and the conponent 69. It is clear that, in other enbodi nents proposed by
the invention, one can provi de hooking nmeans which are described here
above on the inconpressible conponent in stead of fixing these hooking
means on the plane of the shutter. Cearly, the inventionis not limted to
t he enbodi nents descri bed above and illustrated in the draw ngs and ot her
vari ants woul d be conceivabl e without departing fromthe scope of the

i nvention. For exanple, the hooking nmeans may conprise a succession of

per mmnent magnets extending in the |longitudinal direction of the shutter
and on one side thereof. Although the confining nmeans and hooki ng neans of
the different enbodi nents of the device proposed by the invention are
l'ocated in the region close to the side edges 2 and 3 of the shutter 1, it
woul d al so be possible for these neans to be provided substantially at the
centre between the side



edges 2 and 3 or extend across the full width of the shutter 1, 16
Furthernore, the shutter device proposed by the invention is not restricted
" to doors with vertical guide tracks but may al so have horizontal guide
tracks, or guide tracks extending in whatsoever direction, for exanple if
the shutter is used as a sun screen. In other situations, it would also be
possible to provide only a horizontal guide track 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 nade froma successi on of

proj ections extending at certain distalces relative to one another. 17
CLAIM5S 1. Shutter device designed to close off a bay (6) or other opening
co-operating with driving nmeans en&3iABMSt he shutter (1) to be displ aced
bet ween 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 rol
(31) made upl.of tShumer d[@idmiésigyedﬂoe:lmmﬁéessdw(ﬁ) bay®esohinghe- ?Btahh ehvithl) ,
and frog&vmhlc t he tter be, unwound into its close p05|t|on
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(8). 4. gHuaM G sﬁbﬁh&?@ativ@t&hﬁé Moder Characterised in that said strip has
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3. Device as claimed in claim 2, characterised in that the hooking means (1) consist of
astrip extending on one of the faces of the shutter (1) in the direction of its length and having at least
one projection (12, 16,21, 22, 23, 26, 27) which co-operates with the matching part on the other face
of the shutter (1) such that said projection (12, 16, 21, 22, 23, 26, 27) grips with this part as the
shutter (1} is being wound around the drum (8).

4. Device as claimed in claim 3, 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 latter is being wound around the drum (8).

5. Device as claimed in any one of claims 2 to 4, 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.

6. Device as claimed in any one of claims 2 to 5, characterised in that the hooking means
(11) consist of a notched belt (15) extending along the shutter (1), one of the sides of which is

provided with a succession of teeth (16) and the other side of which has matching notches (17) which



projection (12, 16, 21, 22, 23, 26, 27) extending on one of the faces of
the shutter (1) which is provided with one or nore teeth (29) capabl e of
engaging in a matching recess (13, 17, 18, 24, 25, 28) provided on the

ot her face of the shutter (1) as the latter is being wound around the drum
(8). 5. Device as clainmed in any one of clains 2 to 4, characterised in
that the hooking neans (11) consist of a ribbon (14) provided w th 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 (I) as the latter!§ s wound. 6. Device as claimed in
any one of clains 2 to characterised in that the hooking neans
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and this pressing elenment, 1Q. Devic aimed in claim8 or
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11. Device as clained in any one of clains 0, acterlse
t he conpnemnggforce between the roll (31) and this pressing element

10.  Device as claimed in claim 8 or 9, characterised in that the pressing element has a
rotating cylinder (30}, the axis of which is substantially parallel with the axis of the drum (8).

11. Device as claimed in any one of claims 1 to 10, characterised in that the confining
means consist of a belt (36, 40) at least partially enclosing said roll (31), this belt (36, 40) 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.

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

13.  Device as claimed in claim 12, 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 of the

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



means consist of a belt (36, 40) at least partially enclosing said roll
(31), this belt (36, 40) exerting a pressing force on the roll (31), neans
bei ng provided to adapt the shape of this belt (36, 40) to the dianeter of
the roll (31) as the shutter (1) is wound or unwound. 12. Device as cl ained
in claiml1l, characterised in that said belt (36) defines a guide surface
bearing on the roll (31) and enabling the roll (31) to nove relative to the
belt (36). 13. Device as clained in claim12, characterised in that said
gui de surface is provided in the formof a succession of rollers (37)
fixed to the belt (36) and bearing on ¥he outernost turn of the roll (31),
these rollers rotating, preferably each about an axis parallel with that of
t he drum (8)14-19 Revicepsgiapecdiy apy enepdglajms Hiip 1 drrbageterisediimhatimeans (473 are
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t he shape of the belt (40) to the dianeter of the roll (3l) as the shutter
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char act gr.j [ i.6.:bel t oS ; [ I i rial . 18.
bovi co. St Bt (Ao Rdleliubeic g fith (65 R0 1 WO e IBeATURIGitb e, .o
shut t er digthpter ofip erlb3épaswhé khuaar (1) stheigesaindloe umdbilg conmponent cooperati ng
directly or jndirectly with the  driving nmeans, of, the shutter and extendi ng
al ong the site edé%""if’fasfﬁén?da‘f‘?@m il 7oK @Ch%m%mﬁl@ﬂt saigh bele@f} ismage freme
shut t er 4, §iRitS nSRPRPNent, as the shutter is the closed, acting on a
projecting part provided at this side edge. 19. Device as clainmed in claim
18, char act eld. sedDévicetdsataimedbini ang onp odaiinis! leo d 3rghersetetisddsin that the shutter (1)

cooperates with an incompressible oblong component cooperating 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.

19.  Device as claimed in claim 18, 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 hooking 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. 20. Device as claimed in claim 18 or 19,
characterised in that said projecting part is provided at the lower end of the shutter.

21.  Device as claimed in any one of claims 18 to 20, characterised in that a guide track is
provided relative to which the incompressible component is displaced as the shutter is opened or
closed.

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

and the corresponding side edge of the shutter are guided in said guide track, so that, when a force is



vwound around the drum when the shutter is in its open position formng
super posed turns, the inconpressible conponent being provided wth hooking
means to fix the successive turns one to the other such that a thrust
force is applied on the inconpressible conponent along its |ongitudinal
direction as the shutter is unwound by driving the drum 20. Device as
claimed in claim18 or 19, <characterised in that said projecting part is
provi ded at the | ower end of the shutter. 21. Device as clained in any one
of claims 18 to 20, characterised in that a guide track is provided
relative to which the inconpressible é%hponent is displaced as the shutter
is opened or closed. ,22. Device as clained in claim?2l1l, characterised in
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