28" OCT 1997 "Closing device with a flexible screen" The present invention
relates to a closing device conprising a erxmbM&a&ﬁsn&ﬁquuah as an

a¥ni ng, whose lateral edges are guided in gU| us al l owi ng the
screen 5 to be noved between a cl osed posit position. In a
- first kind of closing devices of this type kno mnth flexible
screen, the lower edge of the latter is provided mnth a melghtlng bar

extendlng over the whole utgggi%é &giiﬁgrggﬂ% 8 giggggigesg%géﬁﬂg of the
latter essentially 10 under dto
maintain it in a taut condition. The presence of such a wei ghting bar has

various non- negligible dheagpratieddesinvdittiosrala€és! toolk Id10diMRY tddrice
t he speeds of open| and C|£Slﬂg are limted %gd speci al ,15 grecautlons
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FurthernDr 0. ch a we g necessitates _a _rel at
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20 reliable safety nearinn aufirde kil iodedlosinhgedevices'af thiasrbype known
up to now with flexible screen, the lower edge of the latter
is provided with a weighting bar extending over the whole width
of the screen to allow the closing of the latter essentially
10 under the weight of this weighting bar and to maintain it in

S a taut condition.

The presence of such a weighting bar has various non-
negligible disadvantages. Thus, as a result of its inertia, the
speeds of opening and closing are limited and special

15 precautions must be taken in order to brake the upward and
downward motion of the screen a sufficient amount of time
before the stoppage of the latter. Furthermore, the weight of
such a weighting bar necessitates a relatively large amount of
energy to bring the screen into its open position. Finally,

20 reliable safety means must be provided in the screen's control
circuit in order to prevent accidents when a person or any
6bject is below the screen during its descent towards its

" closed position.

In another kind of known closing devices of the type

25 mentioned above, one provide driving means which, by the
intermediary of return-pulleys, pull on the lateral edges of
the screen to bring the latter into its closed position.,
Although, in such a kind of c1091ng device, it 1is not
theoretically essential to provide a weighting and stlffenlng

30 bar at the lower edge of the screen, from the practical point
of view, however, such a stiffening and weighting bar is
generally neceséary to ensure the correct functioning of the
closure.

One of the main purposes of the present invention is

35 to provide a flexible screen closing device which no longer
requires such a stiffening and weighting bar.

For this purpose, according to the invention, the
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ciTcuit in order to prevent accidents when a person or any object is bel ow
the screen during its descent towards its closed position. In another kind
of known cl osing devices of the type 25 nmenti oned above, one provide
driving neans which, by the intermediary of return-pulleys, pull on the

| ateral edges of the screen to bring the latter into its closed position.
Al t hough, in such a kind of closing device, pt_is not theoretically
essential to provide a weighting and stiffening 30. bar at the | ower edge

of the screen, lateralhedyescldfcalhepBEdteed] ateVsuboy@yeialByCincomptdd i g
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5 the latter in their guide channels in order to move the screen
towards its closed position and possibly towards its open

position. '

Advantageously, the screen is provided, near or on
the lateral edges mentioned above, with a series of members

10 which are substantially rigid in the longitudinal direction of
" these edges, these members being able to bear against one
another in the direction of these lateral edges, and preferably
being able to be articulated with respect to each other such
as to allow the rolling up or flexion of the screen in its open
15 position.

According to a particular embodiment of the
invention, the rigid members surround the lateral edges of the
screen forming a protrusion with respect to the surface of the

- latter, this protrusion being held in the guide channels
20 mentioned above and moving in the latter.

According to a preferred embodiment of the invention,
the screen has, in the vicinity of at least one of its lateral
edges and outside of the guide channels mentioned above,

=/ stiffening means making it possible to render the above-
25 mentioned edges substantially incompressible in their
lengthwise direction, these stiffening means advantageously
being formed by a notched belt integral with the screen and
extending along at least one of the lateral edges of the
latter, the above-mentioned driving means cooperating with the

30 said notched belt.

The invention concerns also a closing device with the
above-mentioned advantages, but not necessarily requiring
lateral edges which are compressible or rendered incompressible
in the direction of their movement towards their closed

35 position, in particular along their length.

This device is characterized by the fact that the

screen is substantially stretched between these guide channels



Taterat edges of the screen are substantially inconpressible or rendered

I nconpressible in their | engthw se direction, driving neans bei ng provi ded
making it possible to apply a thrust force to these edges in the

| ongi tudinal direction of 5 the latter in their guide channels in order
to nmove the screen towards its closed position and possibly towards its
open position. Advantageously, the screen-i 8 provided, near or on the

| ateral edges mentioned above, with a series of nmenbers 10  which are
substanti al | y af diedsitn inhtheoolpsedipesitiornf dit omeanss bedageprovided in
menbers being a agal h | | [
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the rigid nmenbers surrou ateral edges of the screen formng a
protrusi orb wi tthe cathaxt handhihe,presense Ofc 3 stddfendngs eleentsPSATHERRY
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According to a prefeﬂwx%tqggdagggglgféﬁgafégggéégnbf the invention will
emerge from the following description, given by way of non-
limitative example, of several particular embodiments of the
10 closing device according to the invention with reference to the

accompanying drawings.

> Figure 1 is a diagrammatic view in front elevation
of a closing device with a flexible screen according to a first
embodiment of the invention, the screen being in the closed
15 position.
Figqure 2 is a view along the lines II-II of Figure
1,
Figure 3 is a view along the line III-III of Figure
1.
20 Figure 4 is, on a larger scale, a section along the
line IV-IV of Figure 1.
Figure 5 is a section along the line V-V of Figure
4,
Nt Figure 6 is a section similar to that of Figure 5,

25 but on a larger scale, showing certain parts in more detail of
Figure 5 in a rest position.

Figure 7 is a diagrammatic view rather similar to
that of Figure 4, but on a larger scale and more diagrammatic,
showing certain parts of Figure 4 in more detail.

30 Figure 8 is a view from one side of a detail of this
first embodiment on a larger scale. '

‘Figure 9 is a view similar to that of Figure 8, but
from the opposite side of this same detail.

Figure 10 is, on a larger scale, a section similar

35 to that of Figure 6 sho&ing the position of the lateral edge

of the screen in the spiral guide channel during the unrolling
of the screen.



the screen has, in the vicinity of at |east one of its |lateral edges and
out si de of the guide channels nentioned above, stiffening neans naking it
possi ble to render the above- 25 menti oned edges substantially

i nconpressible in their | engthw se direction, these stiffening neans
advant ageousl y bei ng fornmed by a notched belt integral with the screen and
extendi ng along at | east one“of the lateral ,dges of the latter, the
above- nentioned driving neans cooperating with the 30 sai d notched belt.

The invention concerns ak$gu ?eChQS'l@Q Vi 168 Web N Fli G rRDOME "B | 8R8WPs the
advant ages, but not nec Sﬁ rily rqulrlng lateral edges, which are
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device is characteri zed g% the Qt t hat ggesscreen i's uQstaqg*aléy 1
stretched between these JuPde ﬂﬁ%@bcr° 38e5F 10045 2P 00 1R gscale,

position ob italongnthbelmgerDD+HEﬁ ofi Figure 1.

Figure 13 is a view similar to that of Figure 12
showing the disengagement of the lateral edge of the screen
from the guide channels when a force is applied to the screen
in the direction of the arrow F.

10 Figure 14 is a diagrammatic side view and a section
g - of a closing device according to a second embodiment of the
invention with the screen in a partially closed position.
Figure 15 is a diagrammatic front view along the line
XV-XV of Figure 14. _

15 Figure 16 is a diagrammatic sectional side view, with
a partial break, of a third embodiment of the closing device
according to the invention with the screen in the closed
position.

Figure 17 is a similar section to that of Figure 12

20 of a fourth embodiment of the invention.

Fiqure 18 is a similar view to that of Pigure 13 of
this fourth embodiment.

Figure 19 is, on a larger scale, a longitudinal
section with partial breaks, similar to that along the line

25 XIX-XIX of PFigure 1, but of a fifth embodiment of the
invention.

Figure 20 is, on a larger scale, a section along the
line XX-XX of Figure 19.

Figure 21 is, with partial breaks, a section along
30 the line XXI-XXI of Figure 19.

Figure 22 is a similar view to that of Figure 19 of
a sixth embodiment of the invention.

Figure 23 is, on an even larger scale, a section
along the line XXIII-XXIII of Figure 22.

35 Figure 24 is a similar view to that of Figure 19 of
a seventh embodiment of the invention.

Figure 25 is, on a larger scale, a section along the



order to avoid, on the one hand, the conpression of the |lateral edges (2)

of the screen (1) in their lengthw se direction at |east during the
ovenment towards the closed position and, on 5 the other hand, the
presence of a stiffening element near the free edge of the screen on the
side of the closed position. Qher details and features of the invention
will enmerge fromthe foll ow ng description, given by way of non- Iimtative

exanpl e, of se | xRRLkX¢Ub A r egPRgi sgnts of the 10  closing device
according to t%Eﬁé ' |

e Invention wth Teference to the acconpanyi.ng draw.ngs.
Figure 1 is a di agranmat FEI¥Fewt’ nl§ rd it it kam § A é:%lta‘ﬁgcn@fsg\ﬁggl@e\mzlsh
a flexible scrgggiggcaggéﬂglgo a first enbodi mrent of the invention, the
screen being in the closed 1

osition. Fjgure, 2 is g.viewal th
lines I1-11 of Figure 1.TEPBEPe?S 18 & ‘V’r’%’vd' oSy i Ia'kahaet \I,éﬁf-}?ﬁ%%ro 22 of
Figure 1. B0 an eighth efbgdimertisef theainhwegkiosecale, a section along
tFihSu'r'e”e V-1V of Figureply,Fho¥88i&, ich & 18¢e?s8h289 hNSebt 160 416y the

line XXVIII-XXVIII of Figure 27.

Fiqure 29 is, on the same scale as Figure 28, a
section along the line XXIX-XXIX of Figure 27.

10 Figure 30 is a diagrammatic view of a partial
horizontal section of a closing device according to a ninth
L\’ embodiment of the invention.

Figure 31 is a partial diagrammatic view in cross-
section of this ninth embodiment.

15 Figure 32 is a partial diagrammatic front view along
the line XXXII of figure 31.

Figure 33 is a diagrammatic side view, with partial
breaks, of an additional variant of the details of the guide
channel for the lateral edges of the screen.

20 | Figure 34 is a front view along the line XXXIV-XXXIV
of Figure 33.

Figure 35 is a view similar to that of Figure 33, but
in a position for the re-engagement of a lateral edge of the
screen in the guide channel.

25 In the various figures, similar reference numbers
relate to similar or identical elements.

The closing device according to the invention and of
which several particular embodiments are shown 1in the
accompanying figures, comprises a flexible screen 1 whose

30 lateral edges 2 are gﬁided in guide channels 3 to allow the
screen 1 to be moved between a closed position and an open
position. These edges are preferably protruding with respect
to the plane of the screen in order to allow them to be easily
maintained in the guide channels.

35 The term "flexible screen" should be understood to
mean, within the context of this invention, any flat element
able to form a closure or a separation and able to roll around



4 ngure 6 is a section simlar to that of Figure 5, 25 but on a | arger
scal e, showing certain parts in nore detail of Figure 5 in arest position.

Figure 7 is a diagrammatic view rather.simlar to that Tafs Shkieibs BedhRebteq ON
a larger scale and nore diagrammtic, showing certain p 314 in
nore detail. - 30 . Figure 8 is a view from “JIE’EHH
detail of this first enbodinent on a |arger éseal e. Figure
simlar to that of Figure 8, but fromthe opposite side of this sane
getall.6F|%ur¢aﬂ£hxis am ta ber foldedal such azcan aGwring/l & s33ip o8 phastie
igure show n e_position of; er, e fnd NG S n i :
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is simlar to feparating pArt B, (IRVeIESig S BYWHIRIRG Paodr AT PFSEUSANghe
screen in the splodl 9P dEhis respect it should be noted that, according to
5 the invention, a distinct preference is given to waterproof

doors comprising thus a screen which is moved between two
vertical quide channels.

In general, the closing device according to the
invention is characterized by the fact that the lateral edges
10 2 of the screen 1 are substantially incompressible or rendered
incompressible in their lengthwise direction, in order to make
~ it possible to apply to these edges a thrust in their
longitudinal direction inside the guide channels 3 without them
being able to form puckers which are capable of jamming these
15 edges in these guide channels. Thus, drive means 4 are also
provided making it possible to act on these edges 2 in their
guide channels 3 in order to move the screen 1 into its closed
position and if necessary into its open position.
According to the invention, the drive means 4 are
20 arranged in such a way as to make it possible to create a
thrust force on the lateral edges 2 of the screen 1 in the
longitudinal direction of the latter, thus causing the movement
of the screen towards its closed position, as shown in Figure
! 1. '

25 In the embodiment shown in Figure 1, the opening of
the screen 1 is caused by a spring 31 fixed between the free
end of a belt 32 and a fixed point on the base 33. When the
screen 1 is being closed, this belt 32 winds on a pulley 34
fixed to a drive shaft 20 which is driven by a motor reduction

30 unit 36, the latter being controlled from a control box 37. In
this way, the spring 31 becomes stretched when the screen 1 is
in its closed position, as shown in Figure 1. This allows thus
the rolling up automatically of the screen towards its open
position when it is unlocked from this closed position.

35 In this embodiment, the screen 1 is formed by an
awning with three windows 38 made from a transparent plastic
material and which is rolled up in its open position inside a
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¢hannets during the rolling up. Figure 12 is a cross-section, and on a

| arger scale, 5 along the line XII-XIl of Figure 1. Figure 13 is a view
simlar to that of Figure 12 showi ng the di sengagenent of the |ateral edge
of the screen fromthe guide channels when a force is applied to the screen
in the direction of the arrow F. 10 Figure 14 is a diagrammatic
side view and a section of a closing device7according to a second

enbodi ment of the invention with the screen,in a parti

|y .cl os. d SItI
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15 bfiguégkg64os a dlagrannatlc sectional side view, mnth a
partial break, of a third enbodi ment of the,clagsin Vi | he
i nvention with the screeﬁh?ﬁ e e & %ﬁ 6§5PFV8h .td?ﬁfﬁglﬁgggﬂsgﬁfkgfgs
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As shown in Figure 4, these spiral guide channels 18
extend in the prolongation of the straight guide channels 3.
" In the first embodiment of the closing device
according to the invention, shown in more detail in Figures 4
10 to 13, the screen 1 is provided, at its lateral edges 2, with
a series of protruding members 5 which are at least rigid in
the longitudinal direction of these lateral edges 2. These
members 5 bear against one another in this longitudinal
direction and are articulated with respect to one another, in
15 such a way as to allow the rolling up of the screen 1 inside
the box 39, when it is placed in its open position.
As shown in particular in Figures 8 to 13, these
rigid members 5 surround the lateral edges 2 of the screen 1
~ forming a protrusion 6 on either side with respect to the plane
20 of the latter and sliding with a certain friction in the guide
channels 3 and 18, in order to prevent the screen from moving
between the open position and the closed position under its own
weight. An advantage of this is that no special braking means
) at the ends of travel of the screen are needed.
25 In this same embodiment, the lateral edges 2 of the
screen 1 have a substantially continuous bead 7 around which
the rigid members 5 are fixed.

Advantageously, this bead comprises a hollow pipe 8

able for example to contain a fluid or an electric current
30 conductor.

In the embodiment shown in Figures 6 to 13, this pipe
contains a gas, such as air 41, of any pneumatic safety system
which is not shown. Such a pipe 8 is thus perfectly protected
both by the rigid members 5 and by the guide channels 3 in

35 which these members are moved.

In the first specific embodiment shown in Figures 6

to 13 in particular, the rigid members 5 are like protruding



Section with partial breaks, simlar to that along the line 25  XIX-XI X of
Figure 1, but of a fifth enbodinent of the invention. Figure 20 is,
qn a larger scale, a section along the [ine XX-XX of Figure 19. Figure 21
is, with partial breaks, a section along 30 the line XXI-XXI of Figure
19. Figure 22 is a simlar viewto that of Figure 19 of a sixth enbodi nent
of the invention. Fi'gure 23 is, on an even Barger scale, a section along
the line XXI'I1l-XXI'll of Figure 22. 35 Figure 24 is a simlar
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flanges 10 and 11 extendlng on elther side of the latter. The

flange 10 has a length in the direction of the lateral edges

5 2 of the screen which is less than that of the other flange 11,
such that a gap 12 is formed on one side of the screen 1
between two consecutive members 5, thus allowing the flexion

of the edge 2 transversely in the plane of the screen on the
above-mentioned side (see Figure 9). The other flanges 11 of

10 these members 5 bear against one another end-to-end in the
longitudinal direction of these lateral edges 2 of the screen
1 (see Figure 8).

More precisely, in this embodiment, the shortest
flange 10 of the rigid member 5 has a length equal to half that

15 of the other flange 11 and is located symmetrically with
respect to the other flange 11, in such a way as to form,
facing the latter and on either side of the shortest flange 10,
a gap 12, having a length which is a quarter of that of the
flange 11.

20 Figure 7 shows, in a diagrammatic way, the behaviour
of these specific rigid members 5 during the rolling up of the
screen. It can be seen that the rolled lateral edges can pucker
freely in the gaps 12, thus facilitating their flexion.

! The fact that the flange 10, located on the side of

25 the centre of curvature of the spiral guide channel 19, is
shorter than the opposite flange 11 of the rigid members 5,
makes it possible, furthermore, to prevent the movement of
these members 5 over the lateral edges 2 of the screen 1 during
the rolling up of the latter into its open position. -In fact,

30 as shown clearly in Figure 7, two consecutive rigid members are
articulated about the neutral axis of the lateral edges 2
whilst remaining in contact with each other at the place 1l1°
located on this neutral axis.

As one can see in Figures 6, 10 and 11, the sleeves

35 6 have a rectangular cross-section and are fitted with a
certain transverse play with respect to the screen 1 in the
guide channels 18. Thus, a certain translation movement of the



Fi‘gure®*27 is a sinmilar viewto that of Figure 22 of 5 an eighth

enbodi nent of the invention. Figure 28 is, on a larger scale, a section
along the line XXVI1I1-XXVI1I of Figure 27. Figure 29 is, on the sane scale
as Figure 28, a section along the line XXI X-XXlI X of Figure 27. 10

Figure 30 is a diagrammatic view of a partial horizontal section of a

cl osing device according to a ninth enbodieht™ of the invention. Figure 31

15 Pl CLABERTIRGE S LIRS ol S i S ARG
line XXXI'l of #Pgure 31. Figure 33 is a diagrammatic side view, with
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ateral edge of the screen in the guide cha

movement of the rigid members 5 inside these guide channels is

very small and comprises at most 10° about the central axis 25

of the latter. : '

Moreover, the radial distance between the turns of

10 the guide channels 18 is such that, in the rolled up position,
the superimposed layers of the rolled up screen do not touch
each other, as shown clearly in Figures 4 to 7. Furthermore,
it may be important to stretch the screen 1 between the flanges
4. An important advantage of this is that the windows 38 are

15 prevented from being scratched during the rolling up of the
screen.

The spiral guide channels 18 delimit a substantially
tubular channel 22, preferably of polygonal cross-section, with

in its wall 23, on the side towards the screen 1, a

20 longitudinal slot 24 for the passage of the latter.

The central spiral axis 25 of this channel 22 is
located in the plane of symmetry of the slot 24, whilst the
screen extends in the plane 27.

N Figure 10 shows the position of the rigid members 5
25 in the guide channels 18 during the unrolling of the screen
towards its closed position. The centre of curvature, which is
located on the axis 17, is in thise case on the right hand side
of Figure 10. Thus, the lateral edges 2 of the screen 1 are
applied against the outer surface of the guide channels with
30 respect to this centre of curvature.

Conversely, during the rolling up of the screen 1,
the  rigid members 5 undergo a movement in the opposite
direction, as shown in Figure 10. In this case, the lateral
edges 2 of the screen 1 are therefore applied against the inner

35 surface of the guide channels 18, on the side near the
previously mentioned centre of curvature.

These different arrangements of the rigid members 5



25 o _ In the various figures, simlar reference nunbers relate to
simlar or identical elenents. The cl osing device according to the

i.nvention and of which several particular enbodi nents are shown in the
acconpanyi ng figures, conprises a flexible screen 1 whose 30 | at er al
edges 2 are guided in guide channels 3 to athM/the screen 1 to be noved
bet ween a cl o$ed position and an open positiron. These edges are preferably
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respect 1t Shomean2e4ngé§gr1£§§ iéu¥ﬁgw¥fginlty of the cheeks 40, inside the
box 39, a telescopic arm 19 working in conjunction with the
upper end of the lateral edges of the screen 1.
This telescopic arm 19 is mounted transversely on a
10 drive shaft 20 extending along the previously mentioned axis
17 and is fixed to a bar 21 parallel to this shaft 20. This bar
works in conjunction with the end of the lateral edges 2 of the
screen, which are engaged in the spiral guide channels 18
through a connecting part 35, on the one hand fixed to the
15 transverse edge 41 of the screen 1 and, on the other hand,
sliding in a longitudinal groove 42 of this bar 21.
More precisely, the telescopic arm 19 comprises two
parallel U-shaped guide parts 43, fixed on either side of the
- ghaft 20, in which are slid square cross-section tubes 43, of
20 which one of the ends is rendered integral with the bar 21,
which also consists of a square tube.
Thus, in order to move the screen 1 in the direction
of the arrow 45, that is to say in order to bring the screen
S into its closed position, the shaft 20 is rotated in the
25 direction of the arrow 46 by the motor 36 and the connecting
part 35 pushes on the lateral edge 2 in its lengthwise
direction, whilst the bar 44 undergoes' a movement in the
direction of the arrow 47. If necessary, the connecting part
35 can slide along the groove 42 of the bar 21 during the
30 unrolling of the screen.
The opening of the screen can be caused either by the
spring 31, as already described above, or by driving the shaft
20 in the direction opposite to the arrow 46.
Advantageously, as shown in more detail in Figures
35 12 and 13, the straight guide channels 3 comprise a U-shaped
profile 48 made from a semi-elastic material, to allow that
when a traction force is applied to the screen 1 in the



5* the invention, a distinct preference is given to waterproof doors
conprising thus a screen which is noved between two vertical guide
channels. In general, the closing device according to the invention is
characterized by the fact that the lateral edges 10 2 of the screen 1 are
substantially inconpressible or rendered inconpressible in their |engthw se
direction, in order to nake it possible te appky to these edges a thrust in
their longitudinal direction inside the guide channels 3 wi thout them being
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lateral edge 2 is disengaged from its guide channel 3, as shown
in Figure' 13, during the movement of the screen in the

10 direction opposite to the arrow 45, this edge automatically re-
engages through this access passage 49 into its guide channel,
at the entrance of the box 39 (see Figure 4).

Such technical measures were the subject of European
Patent 272.733.

15 The base of the U-shaped profile 48 is held in a
metal support 50 also having a U-shaped cross-section.

These supports 50 are advantageously mounted on
elastic elements which are not shown. Such an assembly system

- was the subject of European Patent N° 92909384 of the same
20 . applicant.

Figures 14 and 15 show, very diagrammatically, a
second embodiment of the closing device according to the
invention.

N In this embodiment the lateral edges 2 have the
25 appearance of an articulated chain moving in the guide channels

3.

The straight guide channel 3 is interrupted before
the entrance of the box 40 and, at this place of interruption,
on either side of the lateral edge 2, driving means 4 are

30 provided. These driving means comprise two pairs of toothed
wheels 51 over which moves an endless belt 52 externally
provided with teeth able to engage in the 1links of the

articulated chain 15.

For the sake of clarity, in Figure 15 only the axes

35 of rotation 55 of the toothed wheels 51 are represented.

Another difference of this second embodiment with

respect to the first one is that, inside the box 39, the screen



t'he screen 1 is caused by a spring 31 fixed between the free end of a belt
32 and a fixed point on the base 33. Wien the screen 1 is being cl osed,
this belt 32 winds on a pulley 34 fixed to a drive shaft 20 which is driven
by a notor reduction 30 unit 36, the latter being controlled froma
control box 37. In this way, the spring 31 becones stretched when the
screen 1is in its closed position, as showpip Figure 1. This allows thus
the rolling up automatically of the screen towards its open position when
it is unlocked;igregddd i:ﬁh@?eﬁaﬁoﬁbhhé)ﬂlo@&rhen it is brohghthisto its open
enbodi nent, the screen 1is formed by an awning with three w ndows 38 nmade
froma transpaP%ﬁ% pPRstic material and which is rolled up in its open

position inside a - 7- Fhguréalé nis aa i lel tirest srepamid ent 39 amd fclaosbd rdt
its two ends b h These e 4 thei n
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detail in Bigures 4 and 5n this embodlment, the screen lS brought into a

horizontal open position, being guided along a ceiling 53 in
guide channels 18, after having undergone a 90° deflection.
Furthermore, the driving means 4 comprise an endless chain
transmission 16 able to move along the horizontal section of
10 the gquide channels 18 with a backward and forward motion, as

" indicated by the arrows 54. A connection piece 35 is provided
between the upper end of the lateral edges 2 of the screen and
the chain 16, thus making it possible to move the screen
between its open position and its closed position during the

15 movement of the chain 16.

In an interesting variant of this embodiment, the
chain 16 can be fixed to the upper end of the lateral edges 2
and can also be guided in the guide channels 18 in such a way
that can be pushed on this end, in the axis of these edges 2,

20 in order to bring the screen into its closed position.

Figures 17 and 18 show a fourth embodiment of a
closing.device according to the invention which differs from
the preceding embodiments as a result of the straight guide
channels 3 and the rigid members 5.

25 In this fourth embodiment, the rigid members are
formed by clips, preferably metallic, having the shape of a U
in which the free ends of the flanges 10 and 11 form sections
curved towards the exterior 10a and lla which are, as shown in
Figure 17, fitted into an internal hollow 56 formed-near the

30 outer edge of the guide channels 3.

Furthermore, these members 5 have, between these
curved sections 10a and 1lla and their protruding end 6, clamped
around the bead 7 of the screen, a stamped part 57 serving as
a support for the various membefs 5 against one another on the

35 lateral edges 2 of the screen, inside the guide channels 3.

When a traction force, in the direction of the arrow
F, is applied to the screen 1, the lateral edges 2 can



As shown in Figure 4, these spiral guide channels 18 extend in the

prol ongati on of the straight guide-channels 3. In the first enbodi nent

of the closing device according to the invention, shown in nore detail in
Figures 4 10 to 13, the screen 1 is provided, at its |lateral edges 2,
with a series of protruding menbers 5 which are at least rigid in the

| ongi tudinal direction of these |ateral edge3 2. These nénbers 5 bear

agai nst one another in this longitudinal direction and are articulated with
respect to onedhsengege fromZheisugnidenahaasele 3l doe t@ethe)lﬂath thatothe

the screen 1 i t@%ﬁ% 9, plagced { A POSY
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work in conjunction with one other by the intermediary of a
ball-joint coupling 28.

10 In this particular embodiment this ball-joint
coupling comprises a spherical seating 29 at one of the ends
of the rigid member 5 and a pivot with a spherical head 30 at
the opposite end of this rigid member 5. The head of the pivot
30 of a rigid member is articulated in the seating 29 of the

15 following adjacent rigid member, as shown clearly in Figure 21.

Furthermore, as well the seating 29 as the pivot 30
are split in the lengthwise direction of the edges 2. Thus, by
pressing the pivot 30 in its corresponding seating 29, the

- pivot is lightly compressed whilst the seating can undergo a

20 certain expansion, in order to ensure a reliable fixing of two
successive rigid members with respect to one other, whilst
allowing to articulate the latter in all directions. The nature
of this compression and this expansion depends of course on the

Nt materials of which the member 5 is made.

25 When the lateral edges 2 of the screen 1 are provided
with a bead 7, as is the case in the present embodiment, the
rigid members 5 extend as well together with their pivot 30 as
with their corresponding seating 29, around the bead 7, as
shown clearly in Figure 20. -

30 Figures 22 and 23 relate to a sixth embodiment of the
closing deVice, according to the invention, which basically
differs from the preceding embodiment by the fact that each
rigid member 5 is provided with two rollers 26, thus making it
possible to reduce considerably the friction of the lateral

35 edges 2 during their movement in the guide channels 3.

Figures 24 to 26 relate to a seventh embodiment of
the invention relatively simple with regard to the fixing of



t'He rigid nenbers 5 are fixed. Advantageously, this bead conprises a holl ow
pi pe 8 able for exanple to contain a fluid or an electric current 3.0
conductor. In the enbodi nent shown in Figures 6 to 13, this pipe contains a
gas, such as air 41, of any pneumatic safety systemwhich is not shown.

Such a pipe 8 is thus perfectly protected both by the rigid nenbers 5 and
by the guide channels 3 in 35 whi ch theselderbers are noved. In the first
speci fic enbodi ment shown in Figures 6 to 13 in particular, the rigid
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5 practically all the preceding embodiments, a bead 1is not
provided.
Moreover, in this embodiment, the rigid members 5
with ball-joint coupling 28 are formed from two flanges 10 and
11 articulated with each other at 59. As shown clearly in
10 Figures 25 and 26, these two flanges are fixed rigidly on
either side of the lateral edges 2 of the screen. For this
N~ purpose, the surface of the flange 10 facing the flange 11 is
provided with pins 14 which pierce the lateral edges 2 of the
screen 1 to penetrate into and become fixed in corresponding
15 holes 60 provided in the facing surface of the flange 11.

These members 5 may, for example, be made from a
plastic material which is relatively hard, but being elastic
enough to allow the pins 14 to be fixed elastically into the

- holes 16. If necessary, the points 61 of the pins 14 may be
20 provided with a metal cap, which is not shown, to facilitate
the piercing of the lateral edges of the screen 1.

Figures 27 to 29 relate to an eighth embodiment which
differs from that in Figures 19 to 21 by the fact that the
ball-joint coupling 28 comprises, between each rigid member 5,

25 a split ball 62 partially engaging in a corresponding seating
29 provided at the two opposite ends of each rigid member 5.
These are seatings similar to those provided in the embodiment
shown in Figures 19 to 21.

Figures 30 to 32 relate to a ninth embodiment of the

30 closing device according to the invention.

This embodiment basically differs from the preceding
embodiments in that use is made of a screen 1, of which the
lateral edges 2 are not necessarily incompressible in
themselves in their longitudinal direction, but are rendered

35 incompressible indirectly by the presence of a stiffening zone
1' which extends in the vicinity of these lateral edges 2,
outside of the guide channels 3.



bet ween two consecutive nenbers 5, thus allowi ng the flexion of the edge 2
transversely in the plane of the screen on the above-nentioned side (see
Figure 9). The other flanges 11 of 10 t hese nenbers 5 bear agai nst one
anot her end-to-end in the longitudinal direction of these |ateral edges 2
of the screen 1 (see Figure 8). Mire preC|sq] Y in this enmbodi nent, the
shortest flange 10 of the rigid menber 5 has™a length equal to half that 15

of the other flange 11 a S d al
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incompressible" used in the present text denotes any type of
lateral edge which, combined with a stiffening zone, located
10 either outside the guide channels or inside the latter, makes
it possible to prevent that, when a thrust is applied to this
N edge or to this stiffening zone 1' in the direction of closing
the screen, this edge can deform and jam in these guide
channels or create excessive friction forces which would
15 jeopardize the correct functioning of entire closing device.
In more concrete terms, in this ninth embodiment, the
above-mentioned stiffening zone 1' is formed by a notched belt
fixed to the screen 1, whilst the driving means comprise a
_notched pulley 4 rotating about an axis 4' and engaging with
20 the notched belt 1'. A pressure roller 4" 1is applied
elastically against the screen 1 on the side opposite the
latter with respect to the notched belt 1', in such a way as
to ensure perfect engagement between the latter 1' and the
" pulley 4. |
25 With regard to the lateral edge 2, the latter is
formed by the small blocks of one of the parts of a known zip
fastener which therefore has a certain compressibility in
itself in its longitudinal direction, but which is rendered
substantially incompressible, within the meaning given above.
30 As a variant of this ninth embodiment, it is possible
to envisage replacing the small blocks of a zip fastener in the
lateral edges for example with a notched belt which would
therefore be simultaneously a part of the driving means and of

the lateral edge 2 itself of the screen 1 moving in the guide
35 channels 3.

Figures 33 to 35 relate to an improvement applied to
the access passage 49 for the automatic reinsertion of a



t'hese menbers 5 over the lateral edges 2 of the screen 1 during the rolling
up of the latter into its open position. - In fact, 30 as shown clearly
in Figure 7, two consecutive rigid nenbers are articul ated about the
neutral axis of the lateral edges 2 whilst remaining in contact with each
other at the place 11' located on this neutral axis. As one can see in
Figures 6, 10 and 11, the sl eeves 35 6 halté a rectangul ar cross-section
and are fitted with a certain transverse play with respect to the screen 1
in the guide chaneehd é8ge Thu<€, thecectreem 1t mrisihahasnbeoonerdiserngagad from

-9- edges 2 of e e 0SS L0: hhe il ang ofs t f :
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axis 25 5 useful for the lateral edges of screens accoréing o the
embodiments shown in Figures 19 to 32.

Indeed, in certain cases, if in the access passage
49 the lateral edges 2 are not supported when the latter are
pushed towards the closed position, that is to say in the

10 direction of the arrow 45, as is the case in the embodiment
shown in Figure 4, as a result of the friction of these edges
in the guide channelé, there is a risk that these edges will
undergo a slight flexion at the position of the access passage
49 causing them to come out of the guide channels 3.

15 The improvement, according to the invention, consists
in interposing, in the access passage 49, between the two
separate fixed portions 3a and 3b of the guide channels
extending in the prolongatioh of one another a mobile guidance
connector 58, which is articulated at its upper edge, by the

20 intermediary of hinges 64, with the portion 3a of the guide
channels 3, in such a way as to be able to pivot between a
first position, in which this connector 58 extends in the
prolongation of the portions 3a and 3b of the guide channels,

N’ as shown in Figure 30, and a second position, in which its

25 lower opening is directed outside of the guide channels 3, as
shown in Figure 35.
A spring 65 makes it possible to retain the connector
in or to return it to the said first position.
Thus, when, for any reason, the lateral edges 2 of
30 the screen 1 are disengaged from the portion 3b of the guide
channels during the movement of the screen towards its open
position, as indicated by the arrow 66 in Figure 34, the
connector 58 will automatically be brought into the said second
position in order to thus allow the reinsertion of this edge
35 2 into portion 3a of the guide channel 3.
When the lower transverse edge of the screen and of
these lateral edges 2 arrive at the position of the connector



of* the*latter. Mreover, the radial distance between the turns of 10 t he
gui de channels 18 is such that, in the rolled up position, the superinposed
| ayers of the rolled up screen do not touch each other, as shown clearly in
Figures 4 to 7. Furthernore, it may be inportant to stretch the screen |
between the flanges 4. An inportant advantagg of this is that the w ndows
38 are 15 prevented from being scratched ddring the rolling up of the
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of the screen paassage 49. '

In order to ensure perfect continuity in the guide

channels and the connector 58, in its first position, the

10 latter has advantageously an internal cross-section identical
to that of the fixed portions 3a and 3b of the guide channels

N in order to form an entirely continuous guide channel.
It should also be noted that in Figures 33 and 34,
the lateral edges 2 of the screen 1 have not been shown so that

15 it can be assumed that the screen is in its open positionm.
Conversely, in Figure 35, the representation of a lateral edge
is restricted to the showing of rigid members 5 cooperating
with each other by the intermediary of balls 62, as in the

_ lateral edges of the embodiment shown in Figures 27 to 29.

20 An interesting variant of the <c¢losing device
according to the invention consists in providing, by way of
means which make it possible to prevent the compression of the
lateral edges 2 of the screen 1 in their lengthwise direction

" at least during the movement of the latter towards its closed

25 position, a driving mechanism comprising for example a cable
and return pulleys applying traction on these lateral edges in
order to cause the closing of the screen. In this variant, it
is not necessarily that the lateral edges 2 are incompressible
or rendered incompressible in their lengthwise direction.

30 Furthermore, in this variant, the screen is stretched
between the guide channels 3, in which these edges move, at
least when it is in its closed position.

This has the big advantage that, in this way, it is
also possible to avoid the use of a stiffening element, for

35 example in the form of a rigid bar, near the lower free edge
of the screen 1. In this case, the screen should preferably be
entirely flexible, without any transverse stiffening element.



appl i ed against the outer surface of the guide channels with 30 respect
to this centre of curvature. Conversely, during the rolling up of the
screen 1, the rigid nmenbers 5 undergo a novenent in the opposite direction,
as shown in Figure 10. In this case, the | ral edges 2 of the screen 1
are therefore applied against the inner 35 surface of the guide channels

18, on the side near thg nisyl OstoHENUAYIGH CoRL CeAl Uil JThesg:
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tel escopi & ar preéseuy Kinventiomnj unction with the upper end of the lateral
edges of the screen 1. Thus, the lateral edges 2 of the screen 1 could be
rendered substantially incompressible in their lengthwise
direction by providing, near these edges, a series of rigid
plates fixed to the screen and located outside the guide
10 channels or by fixing to the screen 1 a strip of reinforced -
fabric in the direction of the movement of the screen, thus
preventing ,in this zone and therefore also at the lateral
N edges, the screen from puckering, when a thrust force is
applied, in the direction of closing the screen, either
15 directly on the lateral edges or on this reinforced strip. In
this case, the lateral edges may simply be formed by the bead

7, for example.

In still other cases, the lateral edges could be

rendered substantially incompressible in their lengthwise
20 direction by introducing in the latter a series of balls
somewhat like the balls 62 of the embodiment shown in Figures
27 to 29. If necessary, these balls could be inserted in the
hollow pipe 8, which would form a cover for these balls and
which, in this case, would have a cross-section a little larger
25 than that of the embodiments shown in the accompanying figures.

Another variant could consist in providing small
rigid blocks, which would for example be moulded on the lateral
edges of the screen, for example like the teeth of a zip
fastener, between which there would be a flexible but

30 incompressible seal.

Furthermore, it is not essential that the shaft 20
should extend over the entire length of the screen. In an
extreme case, this shaft may be formed by two coaxial sections
in the vicinity of the lateral edges of the screen for driving

35 the telescopic arm 19. Also, if other driving means 4 are used,
which do not necessitate such a shaft 20, as for example in the
case in the embodiments shown in Figures 14 to 16, such a shaft



This télescopic arm 19 is nounted transversely on a 10 drive shaft 20
extendi ng along the previously nentioned axis 17 and is fixed to a bar 21
parallel to this shaft 20. This bar works in conjunction with the end of
the |lateral edges 2 of the screen, which are engaged in the spiral guide
channel s 18 through a connecting part 35, on the one hand fixed to the 15
transverse edge 41 of the screen 1 and, omr flBe-other hand, sliding in a
| ongi tudi nal groove 42 of this bar 21. More precisely, the tel escopic arm
19 conprises twouddr bel elmitketiaped gui de parts 43, fixed on either side of

the shaft 20, in which agg ¢ bgmgggarggraqﬁ§ é§§é¢é§‘6ﬂb§5d§§ve°%h%%t the
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necessarily have to be flexible.
The invention is also not limited to screens which
10 move in a vertical plane, but also relates to screens moving
horizontally, for example in order to cover swimming pools or

o
silos.
In certain cases, the rolling up of the screen may
be carried out from the lower edge, thus contrary to the
15 embodiments shown in the accompanying figures.
(%
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éb .uhrolling of the screen. The opening of the screen ‘can be-eaused.. .-
ei ther by the spring—3l;--as -a-ready—described above, ﬁEHdrIVIn t he

shaft 20 in the di reOﬁJl : ee?ﬂ%%s rﬁ gqihe arrow 46. A mjmu ’”ﬁﬂ I
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shown in nore detail f2 and 13, the st
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all ow that when a trac applled200 -the screen 1 in the

direction of the arrow F exceeding a certain limt, the |lateral edges 2 of
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substantially incompressible or rendered incompressible in the
direction of their movement towards the closed position,
particularly in their lengthwise direction, driving means (4)
being provided making it possible to apply a thrust force on
10 these edges (2) in the longitudinal direction of the latter in
their guide channels (3) in order to move the screen towards
its closed position.
2. A device according to Claim 1, characterized in
that the screen (1) is provided, at or in the vicinity of the
15 above-mentioned lateral edges (2), with a series of
substantially rigid members (5) along the longitudinal
direction of these lateral edges (2), these members (5) being
able to bear against one another, in the direction of these
" lateral edges (2) and preferably being able to be articulated
20 with respect to each other in order to allow the screen (1) to
be rolled up or flexed in its open position.
3. A device according to Claim 2, characterized in
that the rigid members (5) surround at least partially the
N lateral edges (2) of the screen (1), forming a protrusion (6)
25 with respect to the surface of the latter, this protrusion
being held in the previously mentioned guide channels (3) and
moving in the latter.
4. A device according to Claim 3, characterized in
that the previously mentioned rigid members (5) - comprise
30 rollers (26) held in and rolling inside the previously
mentioned guide channels.
5. A device according to Claim 3 or 4, characterized
in that the lateral edges (2) of the screen (1) have a section
(7) with the appearance of a substantially continuous bead
35 around which are fixed the previously mentioned rigid members
(5).

6. A device according to Claim 5, characterized in
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éﬁgages through this access passage 49 into its guide chaﬁﬁe¥——a%—%he————
entrance of the box 39 (see Figure 4). Such technical neas
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cross-section. These supports 50 are advant ageously nounted on el astic
el enents which are not shown. Such an assenilly -system was t he subject of
Eur opean Patent N err] 92909384 of the same 20 applicant. Figures 14 and

15 show, very dihags aﬁﬁatis@ﬂmn a(gecal emneodiateradl édges| qingwileli athe
according to the invent
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of toothed Svheel s 51 over7 wm deviicee acgordigigeds Bain IE O& Glains 4 to 6,
characterized in that the rigid members (5) are like sleeves

(6) having in their wall a longitudinal slot (9) through which

the screen (1) extends, thus defining two flanges (10 and 11)

extending on either side of the latter, one of these flanges

10 (10) having a length in the direction of the lateral edges (2)
w of the screen (1) less than that of the other flange (11), such
that a gap (12) is formed on one side of the screen (1) between
two consecutive members (5), thus allowing the flexion of the
edge (2) transversely to the plane of the screen (1) on the
15 above mentioned side, the said other flanges (11) of the
successive members (5) being able to bear end to end against
one another in the longitudinal direction of the lateral edges
{(2) of the screen (1).:
8. A device according to any one of Claims 2 to 7,
20 characterized in that two successive rigid members (5) fixed
to the lateral edges (2) of the screen (1) work in conjunction
with each other by the intermediary of a ball-joint coupling
(28).
8, A device according to Claim 8, characterized in
25 that the ball-joint coupling (28) comprises a spherical seating
(29) at one end of the rigid member (5) and a pivot with a
spherical head (30) at the opposite end of this rigid member
(5), the head of the pivot (30) of a rigid member (5) being
articulated in the seating (29) of the following adjacent rigid
30 member (5).

10. A device according to Claim 9, characterized in
that the pivot (30) is split in the longitudinal direction of
the lateral edges (2) in order to be able to be compressed
elastically in the seating.

35 11. A device according to Claim 10, characterized in
that the pivot (30) extends around the bead (7) provided at the
lateral edges (2) of the screen.



bfovfded with teeth able to engage in the links of the articulated chain__.
15. For the sake of clarity, in Figure 15 only the axes 35 of rotation 55

of the toothed wheels 51 are represented. Another differ ' d
enbodi ment with respect to the first one is that, insi deemmmmugﬁ‘mﬁmr

screen - 12 - is folded in zig-zag formation when it i s* brought®intoits
open position. Figure 16 is a sinplified r esentation of a third

enbodi ment of the closing device according To the invention. 5
In this enbodi nent, the regngdvigebdr,

¢§¥%Qb-i I a@nicals sae

posi tion, being guided a ong a cej |n§ _%n q?ﬁg %ﬁ%nﬁg|§9f§?@aFiéﬁ° 11,

havi ng under gosaracbeeizgd ddm ebhabn. thir B , (Bhe o i iRy RESNiously

compri s eo]?nlgnﬂéfﬁ%ﬁ@@'dﬁiéih&%éﬂ\ﬁétl ' o 5? Mﬁn@ﬁiﬁbﬂﬁeagﬁ]?get bhahaelzogBal

[ e gui de thannel s Wi a_backwar d, and f.orward notion

as indi cated byagife Sg’:i’r%ﬁé‘%ﬂﬁ riX EBiﬁgePPEncﬁ?ﬁﬁ'es%%g:f%nbrtcRﬁ gga:q:er hating

5 an internal cross-section corresponding to that of the said
section (6).

13. A device according to any of Claims 3 to 12,
characterized in that the previously mentioned lateral edges
(2) of the screen (1) are fitted with a certain play in the
10 previously mentioned rigid members (5).
s 14. A device according to any of Claims 1 to 3,
characterized in that the lateral edges (2) of the screen (1)
are provided with a series of identical rigid small blocks (5)
separated from each other by a seal (13) made of a flexible and
15 substantially incompressible material protruding with the small
blocks with respect to the screen (1).

15. A device according to any of Claims 2 to 14,

characterized in that the previously mentioned members (5)

" provided at the lateral edges (2) of the screen (1) have an

20 elastic section (10a, 1lla) in a direction transverse to the
plane of the screen (1) and sliding in the previously mentioned
guide channels (3) so that, when a certain traction is applied

to these members (5) in the plane of the screen (1), this
section (10a, lla) compresses elastically and allows the edges

25 (2) of the screen (1) to disengage from its guide channels (3).

16. A device according to any of Claims 8 to 15,
characterized in that the rigid members (5) are formed by two
flanges (10) and (11), articulated with each other, which can
be fixed on either side of the lateral edges (2) of the screen

30 (1), preferably by pins (14) penetrating into the surface of
the latter.

17. A device according to any of Claims 1 to 16,
characterized in that the screen (1) has, in the vicinity of
at least one of its ' lateral edges (2), and outside the

35 previously mentioned guide channels (3), stiffening means
flexible in the direction of movement of the screen (1') making
it possible to render the previously mentioned lateral edges



bet ween the upper end of the lateral edges 2 of the screen and the chain
16, thus naking it possible to nove the screen between it en position
and its closed position during the 15 novenent of theﬁﬂgiﬁ” j ”Il

i nteresting variant of this enbodi nent, the chain 16 ca i tmmm!
upper end of the lateral edges 2 and can also be guided in the gu?d@ *

channel s 18 in such a way that "can be pushedson this end, in the axis of
t hese edges 2, 20 in order to bring the screen into its closed position.

tFithir ﬁ\sl eﬁfi ggd \&?ﬁ STV #hf 1N REBREFEESIHPE #n €heSirNUe flgYhw Es @ AIYedtidnl.0

ich differs fromthe preceding. e dimepts as a result of,
the straight guide channéfs 3 deﬁ%ﬁ-‘%%@%%ﬂd-“réﬁﬁﬁia?jm gé’ ¢ aracterlzng in
trrglt Z| }‘ogrtﬂ e@ﬁd{t”&me pbevibak _”Qd‘éiﬂ:rm_i%ﬁwce éﬁiﬁtdnbggclmms pcefpribey a
ic, havin e sha . in ch.the free ends of, .t I 10
and 11 form se FEE?dcgfgid?ﬁoiaﬁﬁ§e9F§&eYF%$i&&eléfﬂﬁﬁfIQ¥3{5%%ﬂ§¥§£§a€§9
shown in Fisgur albag fdtt treastntene@nof ntaendlateatdloveddges of pdofiedhe Hatdeer,

e R
cl anped the said notched belt.
19. A device according to Claim 18, characterized in
that at least one of the lateral edges (2) moving in guide
10 channels is formed by a series of close small Dblocks
s articulated with respect to each other, substantially in the
same way as in a zip fastener, the previously mentioned driving
means (4) comprising teeth or protrusions that can penetrate
between two consecutive small blocks in order to thus engage
15 with this lateral edge.
20. A device according to any of Claims 1 to 17,
characterized in that the screen (1) has, at its lateral edges
(2) or in the vicinity of the latter, an articulated chain (15)
" parallel to these edges (2), the previously mentioned driving
20 means (4) comprising teeth able to engage with this chain (15).
21. A device according to any of Claims 1 to 20,
characterized in that the driving means (4) comprise a
transmission (16) able to be moved along the guide channels
(18) or in the latter, with a backward and forward motion and
25 working in conjunction with the lateral edges (2) of the screen
(1), in order to make it possible to move the latter between
its open position and its closed position.
22. A device according to any of claims 1 to 21,
characterized in that, when the screen (1) in its openr position
30 is rolled up around an axis (17), the guide channels (3) extend
around this axis (17) in the form of a spiral (18) in a plane
perpendicular to the latter, in order that, in the open
position, the lateral edges (2) of the screen (1) are held in
these spiral guide channels (18).
35 23. A device according to Claim 22, characterized in
that the radial distance between the turns of the spiral guide
channels (18) is such that, in the rolled up position, the



“around ‘the bead 7 of the screen, a stanped part 57 serving as a support for
t he vari ous nenbers 5 agai nst one another on the 35 | ateral _edges_2 of _
the screen, inside the guide channels 3. Wien a traction force, in the

direction of the arrow F. is applied to the screen 1, thec“ﬂm m

can - 13 - disengage fromtheir guide channels 3 due t l clmﬁﬂﬂ ﬁ",
the curved sections |0a and 1la el astical y2erd towards the i‘nsitde” as *
shown in Figure 18. Figures 19, 20 and 21 relate to a particularly 5

i nteresting fiBupeeﬁmpdsednﬂapérshefihhenstna¢nmﬂbcnOUit¢@ch each cether f rom

LD preceding enbodi rent 24y Aheabgike! Mabctlihgl AR, 2 XS o,

t he |nternedlaF%aGﬁC&eﬁaBijénnthébu§h¢n3198d nembers (5) are |fitted dn the

particul ar E@ﬁ”bulag'éhabﬁé181613¥ éamﬂwdtnﬂh@@”ﬁ&hsﬁﬁdér?éﬂﬁﬁ'éﬁﬂular

seating 29 at one of fhe en s of the rigid nme gn %

spherical Read™pyegent of at most 10 about t centra x15 (25) of the
latter during their movement along this axis.

25. A device according to Claim 23 or 24,
characterized in that the driving means (4) comprise at least
one telescopic arm (19) cooperating with the end of the lateral

10 edges (2) of the screen (1) on the side of the previously
mentioned axis (17) and rotating about the latter.

26. A device according to Claim 25, characterized in
that the telescopic arm (19) is mounted transversely on a drive
shaft (20) extending along the previously mentioned axis (17)

15 and is fixed to a bar (21) parallel with this shaft (20), the
latter cooperating with the lateral edges (2) of the screen (1)
engaged in the spiral guide channels (18) preferably by the
intermediary of a connecting part (35), on the one hand fixed

_ to the screen (1) and, on the other hand, sliding with respect

20 to this bar (21).

27. A device according to any of Claims 1 to 26,
characterized in that the guide channels comprise two separate
fixed portions (3a) and (3b) extending in the prolongation of

Y one another, a mobile guide connector (58) being interposed
25 Dbetween these two portions and being articulated by the edge
of one of its openings with the portion (3a) located towards

the open position of the screen, in order to be able to pivot
between a first position, in which this connector (58) extends

in the prolongation of these two portions (3a) and (3b) of the

30 gﬁide channels (3) and a second position, in which it is
orientated by its opposite opening outside the guide channels

in order to allow the reinsertion (during the movement of the
screen towards its open position) of the lateral edges (2) of

the screen (1), which might have become disengaged from the

35 other portion (3b) of the guide channels, means (65) being
provided on the one hand to hold in and bring the connector

(58) into said first position when the lateral edges (2) of the



t'he obposite end of this rigid menber 5. The head of the pivot 30 of a
rigid menber is articulated in the seating 29 of the 15 follow ng
adj acent rigid nenber, as shown clearly in Figure 21. Furthernore, as well

the seating 29 as the pivot 30 are split in the | engthy | i ' t he
edges 2. Thus, by pressing the pivot 30 inits correspmﬁmﬂﬂgwﬁuﬂﬂ,:
the pivot is lightly conpressed whil st the_sgﬁthg can andergo ar *
certain expansion, in order to ensure a reliable fixing of two successive

rigid menbers wéhed@SRLEt mbeiRRCiAt RBEI rMulite BALMG IO toRULRECoLHE
latter in all |r%§t|ons. he nature of thi's conpression and this expansion
depends of courg%n n FRe atdOd ithis FORRRHPT hEO POt tovarfR|esadd second

Wien the | at er ghostighon Xorf thieeresheertion’ O£PLRYi édgesii {1 arHiear mAghdShbve
the case in thel?1

resent. enbodi t r.igid nbers 5 extend as wel |
together with t g??m%ié/’o?ee%%%%@%‘f% [ﬁbﬂlﬁg&qﬁ%p‘g}ﬁﬂ’h e ‘ng 29, around
the bead 7,5as shown cl ea28y A dekbiger ac26rdi3fig to Claim 27 Ficharectad ized 23

refate o a sixifeeridloRakeebr (¥a fiayl ad Eﬁnglgalg&gag%sg.idg%eé@,yyiﬁteﬁgical

i nvention, whic asl ca omthe precedin | men
fact that each ¥9gtdakerfferthei £ixedviprutinas tde)r crndr ¢3pp, athusherkuide
It channels, so that when the connector (58) is in the above-
mentioned first position, it forms with these portions a
10 continuous guide channel.
w 29. A closing device, in particular according to any
of Claims 1 to 28, comprising a flexible screen (1), of which
the lateral edges (2) are held and guided in guide channels (3)
in such a way as to make it possible to move the screen (1)
15 Dbetween a closed position and an open position, characterized
in that the screen is substantially stretched between these
guide channels at least in the closed position of the latter,
means being provided making it possible to avoid, on the one
hand, the compression of the lateral edges (2) of the screen
20 (1) in their lengthwise direction at least during the movement
towards the closed position and, on the other hand, the
presence of a stiffening element in the proximity of the free
edge of the screen towards the closed position.
~ 30. A device according to any of Claims 1 to 29,
25 characterized in that the lateral edges (2) of the screen (1)
are held by friction in their guide channels, in such a way as
to prevent the screen from being moved under its own weight
between its open position and its closed position when the
screen does nét extend horizontally. ’
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possible to reduce considerably the friction of the lateral 35 edges 2
during their novenent in the guide channels 3. Figures 24 to 26 relate to a
sevent h enbodi nent of the invention relatively sinple with regard to the
fixing of - 14 - the rigid nenbers'fp1 e lateral edges 2 of the 'screen
Thi s enbodi nent basically differs fromthe precedi ng enbodi nents by the
fact that no special finishing is provided on the |ateral edges 2. For
exanple, unlike the case in 5 practically all the precedi ng enbodi nents,
a bead is not EIovidedAONbreover, in thRg enbodi nent, the ri@id nbers 5
wi th ball-joi upling 28 are fornmed ffromtwo flanges 10 gnd

articulated wilth each other at 59. As shpwn clearly in 10 Fi gurgs 25 and
26, these two lfl anges ate fixed rfjgidly pn either side of the I atgral edges
2 of the screen. For thiis purpos®mthe shrface of the flangeg 10 facing the
flange 11 is provided wijth pins 14 [which|pierce the | ateral jdges 21?f t he
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scteen’l to penetrate into and becone fixed in corresponding 15 hol es 60
provided in the facing surface of the flange 11. These nenbers 5 may, for
exanpl e, be nade froma plastic material which is relatively hard, but
bei ng el astic enough to allow the pins%?ﬁt o be fixed elastically into the
holes 16. If necessary, the points 61 e pins 14 may be 20 provi ded
with a nmetal cap, which is not shown, to facilitate the piercing of the

| at eral edges of the screen 1. Figures 27 to 29 relate to an eighth

enbodi nent which differs frgmthat in Figures 19 to_21 by the fact that the
bal |l -joint coupling 28 co ses, between each rigi@9nenber 5, 25 a split
ball 62 partially engaging in a correspondi ng seatinfj 29 provided at the
two opposite ends of each rifjgid nenber 5. These are $eatings simlar to
those provided in the enbodijnent shown in Figures 19fto 21. Figures 30 to

32 relate to a ninth enbd )5 of the 30 cl osi dxvijce according to the
invention. This epnbodi ner ially differs fron}gZe\¥jecedi ng enbodi ment s
in that use is mad® of a 1, 4pf Wwhich the | fRePafjiiEoges3d are not
necessarily inconpressiblfe en§ | ves in their{ & tjudi nal direction,
but are rendered
32—
s
33— 3
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—31
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35 'hnconpressible indirectly by the presence of a stiffening zone 1
whi ch extends in the vicinity of these |ateral edges 2, outside of the

gui de channel s 3. This has, in particular, the advantage that speci al
‘precautions do not have to be taken

i6$ maki ng of these |ateral edges 2
and that one can, for exanple, nake &3e | ateral edges formed by a sinple
bead or by a series of small 5 rigid luxtaposed bl ocks articulated with
respect to each qrfier,as ToOr exampredEscred—amd—stowr—m

Pat ent 272.733. Thus,

~E?ropean
in gendbal , the phifseh3 | atlh aBS edge ren
I nconpr essi bl e" &

ered
sed in the prgsent tex engtes any [type of | ateral edge
whi ch, conmbined Wth a stiffeniRg zong..klacatled 1 ei ther outlsi de the
gui de channel s orjinside the |at sgi blfle to prevgnt that,
when a thrust is ppplied to thi4 P e N iffening zagetd' in the
direction of clos|ng the scrZgpss S and jamijn t hese
gui de channels orjcreate e h woul d 15
j eopardi ze the cofrect fu . R s s i ce.
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In*nor€ concrete terns, in this ninth enbodi nent, the above-nentioned
stiffening zone 1' is fornmed by a notched belt fixed to the screen 1,
whi | st the driving neans conprise a notched pulley 4 rotating about an axis
4' and engaging with 20 the notched gﬁé 1'. A pressure roller 4"
Is applied elastically against the sc é 1 on the side opposite the
latter with respect to the2notghed bel 01 |n1 uch way ag,to ensure
.perfect engagenent between |thejlatter a 8 the puljey 4. 2

Wth regard to the lateral ledge 2, theijlattier i forjmed by tihe small bl ocks
of one of the parts of a known|zip fastlener| whi¢gh thlerefore lhas a certain

conpressibility initself iln its |ongitjudinal directjon, butj which is
rendered substantially incoppreéssible,ys ;ﬁ n the nebnlng gilven above. 30
As a variant of this ninth pnbqdi nent, Czéé pog S|bl- to envi sage repl acing
the smal | bl ocks -7/,/ /t}”’;,-l in //// tergl egdhes for exarrple with a
not ched bel t whi cY/ 0 R 7/, 7 7 """ qfﬂWVI;Z'fa the driving
means and of the 4 1i 2 e 5 Kt / ;%’)//f -//J,','!' o0 A i n t he guide
35 channel s 3. Flgures 3f t 8935 relaéé// | :;eTenl applled to
1 / :
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z.3 42
N/
T )
2 Fig.5 2 M
N
A
23 23
]
“
7777 24
5 1
g 5
9
1 .
Fig.6 fe 1




the access passage 49 for the autonmatic reinsertion of a - 16 - lateral

edge 2 of the screen 1 which has becone di sengaged fromthe | ower section

of the guide channels 3 (see Figure 4 on this matter). It concerns an

i nprovenent which is particularly 5 ﬁzakgl for the |ateral edges of

screens according to the enbodi nents s in Figures 19 to 32. Indeed, in

certain cases, if in the access p lLateral edges 2 are not

supported when the latter are puslp e closediposition, that is

to say in the 10 direction of the arroW]45, ds is thejcase in the

enbodi mrent shown in Figure 4, as ’ﬁresul',of tqe frictidn of these edges in
1

the guide channels, there is a ri s t hat {lifhese jedges wi Ijl undergo a slight
flexion at the position of the acdeéss pagdage 49 causinq themto cone out
of the guide channels 3. 15 ‘ e i nprovenent § according to the
i nvention, consists in interposin int acceass passaée 49 ,1Petmeen t he
t wo ] T
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separat’e fixed portions 3a and 3b of the guide channels extending in the
prol ongati on of one another a nobile gui dance connector 58, which is
articulated at its upper edge, by the 20 i ntermedi ary of hinges 64, with
the portion 3a of the guide channels 36/|165uch‘0a way as to be able to

pi vot between a first position, in which this comgctor .58 extends in the
prol ongation of the portions 3a and 3b of the guide dohel s, as shewn in
Figure 30, and a second position, in which itg RBr\ openi ng

directed outside of the guide channels 3, as \;.re 35. A spring
65 makes it possible to retain the connector nit to the said
first position. Thus, when, for ang—feasof: s 0 0 t he
screen 1 are disengaged fromthe portion 3b of\\ ) \; annel s during
the movenent of the sckeen towardsjpi ts _open DOy 3 di cated by the
arrow 66 in Figure 34,:the connector 58 w i 3 be brought into
t he sai d second-positi-Rfi—+A—grdet—t+o—t-hHS ; S imi OF this
edge 35 2 into portieon™a 1] . :

transverse edge of thejscredh and>s ol 3 HI| atiliq AT~ e‘ﬁi t he

position of the connector
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- 17 - 58, or eventually above the latter, it automatically takes up its
initial position again, as shown in Figure 33. In order to then bring the
screen into its closed position, these7l 3§ral edges will be perfectly

gui ded over the whole length of the 5 /3 de channel s, thus avoi ding any
ri sk of obstruction or disengagenent qf, t se.fdges at theqposition of the
access passage 49. In order to ensure rfect tontinuity inp the guide
channel s and the connector 58, in its fiirst pokition, the io | atter has
advant ageously an i nternal

cross-sectign itentical to that |of the fixed
portions 3a and 3b of the nelis ih order to form4gn entirely
conti nuous gui de channel. It shqul dA. i n Higures 33 and
34, the lateral edges 2 of}the RS shown so that 15 it
can be assuned that the sdeen i . Coniersely, in
Fi gure 35, the representaifon of trictpd to the
showi ng of rigi Aaera ugcoope
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wi th each other by the intermediary of balls 62, as in the |lateral edges of
t he enbodi nent shown in Figures 27 to 29. 20 An interesting
variant of the closing device according to the invention consists in
provi di ng, by way of neans whi ch nake ?Z ssible to prevent the
conpression of the |lateral edges 2 of e Screen 1 in their |engthw se
direction at |east during the novenent of the latter towards its closed 25
position, a driving w\s,n\,‘ pgconpri sing for exanple a cable and return
pul I eys appl yi ng tracti§ﬁﬁ\uﬁr ese |ateral edges in order to cause the

cl osing of the screen.‘<b\ his variant, it is not necessarily that the
| ateral edges 2 are ino%V. essible or r¥hdered inconpressible in their

| engt hwi se direction. kthernore, in this variant, the
screen is stretched betfRQY : ™ nphels 3, in which these edges
nove, at |east when it [ ition. This has the big
advantage that, in thi sible to avoid the use of a
stiffening el enent, for e formof a rigid bar, near the

| ower free edge of the R se, the screen should preferably
be entirely flexible,




- 18 - It goes without saying that the invention is not limted to the
various enbodi nents descri bed above and shown in the acconpanying figures,
but that nmany other variants nmay still be envisaged w thout novi ng beyond
the scope of the 5 present inventi on.gﬁ'm&, the | ateral edges 2 of the
screen 1 could be rendered substantially inconpressible in their |engthw se
direction by providing, near these edges, a series of rigid plates fixed to
the screen and | ocated outside the guide 10 channels or by fixing to the

screen 1 a strip of reinforced fabmc in the direction of the novenent of
the screen, thus venting ,in thig zone and {herefore also at the | ateral
edges, the scree om puckeri ng, en a thriusy force is applied, in the
direction of clo ' A dVFEET A7 7077 E e A7/ 2F 877 Al ges
or on this reinf® /he /,f// /)}‘}:%//z’/i{{}’/’; be
formed by the be TOr exanmpre. T strti pthrE S , e~Ltef-af~edges
coul d be { I
/ b‘O 35 Sk 18
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. rendered substantially inconpressible in their |engthw se 20 di rection by
introducing in the latter a series of balls somewhat |ike the balls 62 of

t he enmbodi nent shown in Figures 27 to 29. |If necessary, these balls could
‘be inserted in the hollow pipe 8, wh{@QfV¥@uld forma cover for these balls
and which, in this case, would have a cross-section a little larger 25

than that of theqenbodi mentsgghown in thgéaogonpanwhng f4 gures. Anot her

vari ant could consist in providi smal | “figkd bl ogtks, which would for
exanpl e be nDuIdgd on the | ateraljedges of the screg¢en, fpr exanple like the
teeth of a zip fastener, betwgen ich therejwoul dibe a flexible but 30

I nconpressible seal. Furthermygre,{it is not gal that the shaft 20
shoul d exte NN AN am extrene case,
this shaft V- D& T Ol ned Dy U cPaxtar sagtijons in e yicinity of the

| ateral ed of fhe scree e 5 t he tel egcopic arm 19. Al so,

I f other drRyin s 4 afle used, which§do t _nec Itdte such a shaft

20, as for a e ' i 14 to
16, such a Ryaf
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-~ 19~ could be omtted. Furthernore, in the absence of a drive shaft, the
screen does not necessarily have to roll up but may, for exanple, nove in
any slanted, horizontal or vertical plane f,romb5 its closed position
towards it open position. If the screen T/46 bet ween its open position and
its:iclosed position in the same plane, the |ateral edges do not necessarily
have to be flexible. The'invention is also not limited to screens which 10
nove in a vertical pla but al so rel at eg~to—screerns—Hev+Rg—her=zepver for

exanple to cover silos certain cases, |the rolling up of the scrgen may
be carried out fromth

wer edge, thus ¢ontrary to the 15 enbod]| nment s
shown in the acconpany

p

d

z;figures. 1. A clésing d%vige conpr ifSt a
flexi ble screen, the | ETlal edges (2) of pwitth
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a?é'gUided in two vertical channels (3) in order to be able to be noved up
and-down 5 between a cl osed position and an open position, characterized in
that the said edges (2) are substantially inconpressible or rendered
inconpressible in the direction of their nt towards the closed
posi:ition, particularly in‘their Iengthmﬁ!gggﬁggction, driving neans (4)
bei ng provided nmaking it possible to apply a thrust force on these edges
(2) 10 in the longitudinal direction of the latter in their guide channels
(3) "in order to nove Thge reen towards its closed position. 2. A device
according to daim1l, ¢hg terized in that the screen (1) is provided, at
or in the vicinity of — above-nentioned lateral edges (2), wth
a series of substantigl rigid menbers (5) along the |ongitudinal
direction of these |at edges (2), these nenbers (5) being able to bear

X I TII T LT

against one another, ifhjtihgq{direction of these |lateral edges (2) and
preferably being abl efofpgresticul ated 20 Wi th respect to each other in
order to allow the scre¢eg(JI) to be ragrted—tup—e+—H-exedin_its gpen
position. 3. A device ing to Cam2, characterized in that the rfigid
menbers (5) surround aq I t partiall e |lateral edges (2) of the sqreen
(1), formng a pradrus 25 Wi th relspect to the surface of tgre
l.atter, this prottus] of iflg held in TNe previ ously nmenti oned gu
giannel s (3) and ' 5
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moving in the latter. 4. A device according to Claim3, characterized in
that the previously nentioned rigid nmenbers (5) conprise 30 rollers (26)
held in and rolling inside the previqﬁélx nmenti oned gui de channels. 5. A
device according to Caim3 or 4, charac /if%d in that the |lateral edges
(2) ;of the screen (1) have a section (7) with the appearance of a

substantially continuo ead 35 aro Y% 0% br evi gusly
mentioned rigid nmenber ). 6. A devi ) 10
characterized in - that the sept/ edges (2)
wi th the appearance of ead conpri §8 @i ning for
exanple a fluid, anf{ffectrical c ' Drpr essi bl e
balls (62). 5 ] |7. A device ainms 4 to
6, characterized in thatgtthe rigid nme
L i /
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(%f:ﬁéving in their wall a longitudinal slot (9) through which the screen

(1) extends,

of the latter, one of these flanges 10
direction of the lateral edges (2) of t

A4l

thus defining two flanges (10 and 11) extending on either side

having a length in the
en (1)

| ess than that of the

other flange (11), such that a gap (12) is rned gon one side of the screen
(1) ‘between two consecut menbers (5), thus allowi ng the flexion pf the
edge (2) transversely tofNhe plane of the sgreen (1) on the 15 abpve
menti oned side, t aiol& her nges (11)52[aéhe successive mgrbels (5)
bei ng able to be tioden ighst one a r in The I ongitddi nal
direction of the lateral ‘.9 of the s¢reen (1).18. A device afcording
to any one of Clainms 2 tiog4, 20 characterijzed in that two successlve
rigid nmenbers (5) fixed fB|the |ateral edge$ (2)~ofihe screen (1) ywrk in
corifunction with ot AgN by _the internediary ﬁ' ;’ V4% ' coug%ng
(28). 9. A devicel accord to A dim 8, chaj acte hat {he
bal | -j oi nt coupli 8)| gqnpr a spheri ¢al S ’ pne end of
the rigid nenber (5) andi g Jpivot with a sphgricyg é [ he ppposite
end of this rigid menber(J
1 2
e 62—} /_/4
P 5 ]
N ” :
QT Fig.28
~f
bg— |}
78 6
33— 1 1 ‘
—+—48
.“ ———3
M \\
- \Q
’ N
N
! NN
\

S LSS D




(5)°, 'the head of the pivot (30) of a rigid menmber (5) being articulated in
the seating (29) of the follow ng adjacegé/rk?id 30 menber (5). 10. A

devi ce according to Claim9, characteriz itBt hat the pivot (30) is split
in the longitudinal direction of the l|ateral,sedges (2) in order to be able

to be conpressed elastically in thd seating‘ fil. A devi ce
according to daim 10, characterizdd in that the _i§p) ends ar ound
the bead (7) provided at the |ateral edges (2) o scr - 22 - 12.
A devi ce according to any of ' nat t he
section (6) of the previously nentioned rlgid me (5) F in the
gui de channels (3) has a substantially p | ygonal - sect i the latter
having 5 an internal cross-section cor ESpQgg;: f hat of the said
section (6). 13. A device according to any of ' -F&—12,2
4 /&
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characterized in that the previously ne
screen (1) are fitted with a certain p

chariacterized in that the
with a series of ide

mat eri al protrudi ng
15. :A devi ce accord
previ ously nmentionet nmenbgr

screen (1) have an 20 a#tﬂc S
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idlsmall
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be ff*xed -on either side of the lateral edges (2) of the @ee "ff'f‘“, - (Rymp fa?‘j
preferably by (14) cReRELNe WODLLR bR LA HerrttE hmEeQimibe | 2 g 17. A

devi ce accordi o any of -Cl ai ns 1 Bussuin@matietalar act eri zed in that the screen
(1) fmmmms mhmmmmﬂmmmtm mb DUMRAYE it SOLPHRATRIN ENM@TERE (DB)BREVBIRAPCT)
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(54) Title: CLOSURE DEVICE WITH A FLEXIBLE SCREEN
(54) Titre: DISPOSITIF DE FERMETURE A RIDEAU SOUPLE

(57) Abstract

A closure device including a flexible screen with side edges (2) movable
in guide channels (3) between a closed position and an open position, wherein
said edges (2) are substantially crush-proof or made crush-proof in the lengthwise
direction thereof, a drive unit (4) being provided for imparting thrust to said edges
(2) in the lengthwise direction thereof to move them along the gnide channels (3)
and close the screen.

(57) Abrégé

Dispositif de fermeture comprenant un rideau souple, dont les bords latéraux
(2) sont guidés dans des chemins de guidage (3) pour pouvoir se déplacer entre
une position de fermeture et une position d’ouverture, suivant lequel les bords
susdits (2) sont sensiblement incompressibles ou rendus incompressibles dans le
sens de leur longueur, des moyens d'entrainement (4) étant prévus permettant de
provoquer une force de poussée sur ces bords (2) sujvant la direction longitudinale
de ces demiers dans leurs chemins de guidage (3) pour déplacer le rideau vers sa
position de fermeture.




that at |east one of the |ateral edges (2) noving in guide 10 channel s™
is formed by a series of <close small blocks articulated with
respect to each other, substantially in the sane way as in a zip fastener, «
the previously nentioned driving neans (4) conprising teeth or protrusions
t hat can penetrate between two consecutive small blocks in order to thus
engage 15 with this |ateral edge. 20. A device according to any of Cains
1 to 17, characterized in that the screen (1) has, at its lateral edges (2)
or inthe vicinity of the latter, an articulated chain (15) parallel to

t hese edges (2), the previously nmentioned driving 20 means (4) conprising
teeth able to engage with this chain (15). 21. A device according to any of
Claims 1 to 20, characterized in that the driving nmeans: (4) conprise a
transm ssion (16) able to be noved al ong the guide channels (18) or in the
latter, with a backward and forward notion and 25° working in conjunction
with the lateral edges (2) of the screen (1), in order to nake it possible
to nove the latter between its open position and its closed position. 22. A
device according to any of clainms 1 to 21, characterized in that, when the
screen (1) in its open- position
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30 is°rolled up around an axis (17), the gUIdE charinel s ( &:e&hﬁﬂdbﬂﬁdﬁﬂﬁﬁf
this axis (17) in the formof a spiral (18) in q/alagf perpendicular to the
latter, in order that, in the open position, the |ateral edge$ () geff &bp
screen (1) are held in these spiral guide channels (18). 35 23.
A device according to Claim22, characterized in that the radiel—ei-stance

between the turns of the spiral guide channels (18) is suchithat, in the
rolled up position, the

: "Clog4ng device with & flielible Sdpeenitposed layers
of the screen do not touch each other. 24. A device according to dains 22
or 23, characterized in that the rigid nmenbers (5) are fitted in the spiral
gui de channel s (18) so trhat pﬂuaenﬁuunWEhﬁimnaﬁeaagubatoSa CIDEIRNt dOF 1 @é
nost 10[ err] abOJt.EPe cen éal g éﬁu% of tqﬁ | att er _during %}heirl &
movenent al onF TSRS 2 255% i ReoFH hG e SIPRPH 93 Kposg lateral
charact eri zed edgdshare miglg graads ¢hBnrosbhgpy |'sm1atalbmingm!ehe screen
telescopi G armpd 4 &Qfé‘&?&tt M I&l%@%deﬁgsqftlto%e and & Baopen position.
In a first kind of closing devices of this type known
up to now with flexible screen, the lower edge of the latter
is provided with a weighting bar extending over the whole width
of the screen to allow the closing of the latter essentially
10 under the weight of this weighting bar and to maintain it in
#g/ a taut condition.

The presence of such a weighting bar has various non-
negligible disadvantages. Thus, as a result of its inertia, the
speeds of opening and closing are 1limited and special

15 precautions must be taken in order to brake the upward and
downward motion of the screen a sufficient amount of time
before the stoppage of the latter. Furthermore, the weight of
such a weighting bar necessitates a relatively large amount of
energy to bring the screen into its open position. Finally,

20 reliable safety means must be provided in the screen's control
circuit in order to prevent accidents when a person or any
object is below the screen during its descent towards its
closed position.

(3

In another kind of known closing devices of the type
25 mentioned above, one provide driving means which, by the
intermediary of return-pulleys, pull on the lateral edges of
the screen to bring the latter into its closed position.
Although, in such a kind of closing device, it is not
theoretically essential to provide a weighting and stiffening
30 bar at the lower edge of the screen, from the practical point
of view, however, such a stiffening and weighting bar is
generally necessary to ensure the correct functioning of the
closure.
One of the main purposes of the present invention is
35 to provide a flexible screen closing device which no longer
requires such a stiffening and weighting bar. .
For this purpose, according to the invention, the



10 edges (2) of the screen (1) on the side of the previ ﬁéﬁyﬁ@é@[}@
axis (17) and rotating about the latter. 26. A device accdrding to
25, characterized in that the telescopic arm (19) is nountieq t2ouRyE§sgl v
on a drive shaft (20) extending along the previously nmentijoged axis (17) }5
and is fixed to a bar (21) parallel with this shaft (20), it =

cooperating with the lateral edges (2) of-tfe-screen (1) éngaged in the

spiral guide channels (18) preferably by the internediary of a connectlng
part (35), onarhexéfeofiah@ e daldes i maiclc pseAD( BYDARE, BnSEREP Rhe! ar%mcp

sliding wth pasResh120 etk thh.ﬁtgﬁaeélﬂforﬂelésﬂﬁﬁ' cg as&prdlfwrxﬁm@n»a
of Cdains 1 to 26, characterlzed in that the_QU|de“c anne

separ at e fIXG@ﬂ@ﬂﬂﬁtéﬁg PoafisAan 36PveRERe

anot her, I g @aa@e%epeeé&tbghaeldnberﬁesed eﬁat b@émﬁ@e&e
t wo portlons and e|n

rtlcula ed gx t he egg one of. its open %g Wi t
the portidh (3de ‘g 18hEiQheRTH FFPSFI af gr?‘é'eé‘creenwa Bt
to be able todquoted @@ﬁp\ﬁﬁhﬁgfthab posétreen whiwhi chs t hbvedoiretotedn (58

extends in the ral gati, t he two portions (3a) and (3b) of the 30
gui de channel 7 R?%cé;u?%% e %ﬁ&nﬁggltlon inwhich it is

In general, the closing device according to the
invention is characterized by the fact that the lateral edges
10 2 of the screen 1 are substantially incompressible or rendered

-----
)

T~

incompressible in their lengthwise direction, in order to make
it possible to apply to these edges a thrust in their
longitudinal direction inside the guide channels 3 without them
béing able to form puckers which are capable of jamming these

15 edges in these guide channels. Thus, drive means 4 are also
provided making it possible to act on these edges 2 in their
guide channels 3 in order to move the screen 1 into its closed
position and if necessary into its open positiom.

According to the invention, the drive means 4 are

20 arranged in such a way as to make it possible to create a
thrust force on the lateral edges 2 of the screen 1 in the
longitudinal direction of the latter, thus causing the movement

PN of the screen towards its closed position, as shown in Figure

N 1.

25 In the embodiment shown in Figure 1, the opening of
the screen 1 is caused by a s?ring 31 fixed between the free
end of a belt 32 and a fixed point on the base 33. When the
screen 1 is being closed, this belt 32 winds on a pulley 34
fixed to a drive shaft 20 which is driven by a motor reduction

30 unit 36, the latter being controlled from a control box 37. In
this way, the spring 31 becomes stretched when the screen 1l is
in its closed position, as shown in Figure 1. This allows thus
the rolling up automatically of the screen towards its open
position when it is unlocked from this closed position.

35 In this embodiment, the screen 1 is formed by an
awning with three windows 38 made from a transparent plastic
material and which is rolled up in its open position inside a



orientated by its opposite opening outside the guide chapfels=~ipraes.: Lan
allow the reinsertion (during the novenent of the screen “:“;§§§§%&§i$%§ﬂ?
position) of the lateral edges (2) of the screen (1), which mght have
becone di sengaged fromthe 35 ot her portion (3b) of the guigepchaggel s
means (65) being provided on the one hand to hold in andibfing the
connector (58) into said first position whesm the |ateral {e CZy-or -t h

- 25 - screen are noving in tneir guide channels and, orijthe other hand, t
al l ow thi s cognerd Ove temitted. t owards s. aid second position for the
reinsertion of the edg i 1 gh a ise d t heLr
gui de channels (3). 5 %u:(tzt)em:@, 2%9 ghgeélﬁggﬁggg};@r%i%g@?g@% g{x%?g]?,}i!ﬁb
char act eri zedstneéhatioelse nainnsetessas8lyhdwamven tat gioddl epodittsaray onfor
identical to th i;xed porql 1 L 03By PhrtheafH1dkie £
channel s, so ?ﬁ%‘p%étﬁaﬁge%ogﬁ c%%ér Egé’)(h%g'—)lizn tr?((a above- nent ilﬂonectle firroxsnt
position,5it ibtenclogsed poeteiporiowirds ih ope®RIFAHOIRN gui de channel

1f the screen moves between its open position and its
closed position in the same plane, the lateral edges do not

necessarily have to be flexible.
Phe—i et
10 meve—in—-a—vertical-plane,—but—also-relates—to—sereens—moving
herizentally, —for-example-in-order—to-coverswinming-peois—or
-silos.

In certain cases, the rolling up of the screen may
be carried -out from the lower edge, thus contrary to the
15 embodiments shown in the accompanying figures.

o



29. A cfosfng device, in particular according to any of C
conprising a flexible screen (D-—the |ateral edges (2) of

and guided in vertj jde channels (3) in such a way as
‘j m Hj Hmuﬂm . up 28nd down between 3
and an open positi ol | in_that the screen isis

stretched between these gui

possi ble to nove t

the latter
hand, the
| engt hwi se
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proxi m tsy
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the screen towards its closed position.

2. A device according to Claim 1, characterized in
that the screen (1) is-provided, at or in the vicinity of the
above-mentioned lateral edges (2), of
substantially rigid members (5) along the longitudinal
direction of these lateral edges (2), these members (5) being
able to bear against one another,

with a series

in the direction of these

" lateral edges (2) and preferably being able to be articulated

with respect to each other in order to allow the screen (1) to
be rolled up or flexed in its open position.

3. A device according to Claim 2, characterized in
that the rigid members (5) surround at least partially the
lateral edges {(2) of the screen (1), forming a protrusion (6)
with respect to the surface of the latter, this protrusion
being held in the previously mentioned guide channels (3) and
moving in the latter.

4. A device according to Claim 3, characterized in
that the previously mentioned rigid members (5)
rollers (26) held in and rolling inside the previously
mentioned guide channels,

comprise

5. A device according to Claim 3 or 4, characterized
in that the lateral edges (2) of the screen (1) have a section
(7) with the appearance of a substantially continuous bead
around which are fixed the previously mentioned rigid members
(3.

6. A device according to Claim 5, characterized in

*
<

, driviag
means (4) being provided making it possible to apply a thrust force on these edges (2)
in the longitudinal direction of the latter in their guide channels (3) in order to move
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screen are moving in their guide channels and, on the other

hand, to allow this connector to pivot towards said second
position for the reinsertion of the edges (2) which might have
become disengaged from their guide channels (3).

- 28. A device according to Claim 27, characterized in
that the connector (58) has an internal cross-section identical
to that of the fixed portions (3a) and (3b) of the quide
channels, so that when the connector (58) is in the above-
mentioned first position, it forms with these portions a
continuous guide channel.

29. A closing device, in particular according to any of Claims 1 to 28,
comprising a flexible screen (1), the lateral edges (2) of which are held and guided in
vertical guide channels (3) in such a way as to make it possible to move the screen (1)
up and down between a closed pdsition and an open position, characterized in that the
screen is substantially stretched between these guide channels at least in the closed
position of the latter, means being prov1ded makmg it possible to avoid, on the one
hand, the compression of the lateral edges (2) of the screen (1) in their lengthwise
direction during the movement towards the closed position and on the other hand, the
presence of a stiffening element in the proximity of the free edge of the screen towards
1hc¢#qm?1poﬁﬁon.

30. A device according to any of Claims 1 to 29,
characterized in that the lateral edges (2) of the screen (1)
are held by friction in their guide channels, in such a way as

to prevent the screen from being moved under its own weight
between its open position and its closed position whea-bthe-




