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Earliest priority date 02.04.2001 This invention concerns a flexiRl&Eo2/00040
. shutter system conbined with drive sydtens in such a way ERicbiPriBRY Gatd B£04 2001
shutter al ong mm[ummmwah bet ween a cl osed and an open position, said
shutter bei ng”mmmm cl ose an opening or other aperture. In such a
system the side efdggs of the shutter are held in parallel guide tracks for
at least part of their path. If, for any reason, the drive smstems cannot

be activated when the shutter is in its closed position, ﬁmw mmmmwﬂ ens
by

of this type render it inpd&yiqH WITHFLEXBLESHUGTER t he ape
the shutter. Such a situation arises, for exanple, if persons+*pn®sent on
prem ses in which a safety aperture is closed by such a shutter system have
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t hud tipe shuttert @e held impsratielgtidedrackbdor atlbastypart @ thwdr pathhe pur pose of the
I nvention is to renedy these drawbacks. It is intended to provide a shutter
system whi ch can be used as an energency exit and which can be opened very
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cl gmsiiqno eixisting ,systenes1dEtHis typet femdeoempedgiblofo pass tHrotgiethe apertor tlesed

‘ILR%'% at?](é)‘\{e said edge, to allow the fornmation of an exit aperture if the
{F SWUUGF-oken at the | ocation of said area of |ow resistance. In one

particul arly advant ageous enbodi nent, the area of |ow resistance is forned
by a cutout in the shutter, the edges of which are connected by renovabl e
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The use of a shutter of which the side edges move in guide tracks is thus prohibited in many

countries, for safety reasons.

‘The purpose of the invention is to remedy these drawbacks. It is intended to provide a shutter
system which can be used as an emergency exit and which can be opened very quickly
without having to operate the drive systems. To this end, the inventive shutter has at least one
area of low resistance which, in the closed position, extends from the lower edge of the shutter
to a certain height above said edge, to allow the formation of an exit aperture if the shutter is

broken at the location of said area of low resistance.

In one particularly advantageous embodiment, the area of low resistance is formed by a cutout

in the shutter, the edges of which are connected by removable means.

It is advantageous if the edges of the area of low resistance overlap each other at least

partially.



systems include an electrical circuit connected to drive systems which is
broken if the shutter is broken in thg area of |ow resistance. O her

. details and particular features of the invention energe fromthe
description provided below, in non-exhaustive exanples of several specific
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vi epeoture feeopémitt er systemin Figs. 1 to 3 fromthe opposite side of the

shutter, with a person having passed through the opening. Fig. 5is a
diagrammatic front elevation of an inventive shutter systemwth an
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a diagrammtic view of part of the n broken. of an area of |ow resistance

of systenasminalude apjelectrcal eissitscannectadyto drive systemsgwhieheisiksolssp ifdbe shyttew
of . r - Fig. 8 is a diagranmati c expl oded view of a
CaﬁPfé'&? @rtgéga?é? ﬁg%&g@%@%@ﬂ‘&es Fig. 9 is a diagrammatic parall el

perspective view of another enbodi ment of the inventive shutter systemin

its closed position, fitted in an opening in a wall.
Other details and particular features of the invention emerge from the description provided

.below, in non-exhaustive examples of several specific embodiments with references to the

drawings appended hereto.

Fig. 1 is a diagrammatic front and parallel perspective view of an inventive shutter system in its

closed position, mounted in an opening in a wall.

Fig. 2 is a view analogous to that in Fig. 1, showing a person attempting to pass through the

opening.

Fig. 3 is a view analogous to that in Figs. 1 and 2, showing a person passing through the
opening, the shutter being broken and forming two flexible leaves.

Fig. 4 is a diagrammatic parallel perspective view of the shutter system in Figs. 1 to 3 from the
opposite side of the shutter, with a person having passed through the opening.

Fig. 5 is a diagrammatic front elevation of an inventive shutter system with an electrical circuit

allowing detection of whether the shutter has been broken.

Fig. 6 is a diagrammatic view of part of the edges of an area of low resistance of the shutter,

with a press-stud.
Fig. 7 is a diagrammatic exploded view of a stud from a press-stud system.

Fig. 8 is a diagrammatic exploded view of a cap for a press-stud system.




Fig. 10 is a diagrammatic vertical section through the system shown in Fig.
9, when the shutter is broken and forgs two | eaves. Fig. 11 is a section
. anal ogous to that in Fig. 10, with th‘é: | eaves in the plane of the shutter.
Fig. 12 is a diagrammatic front el evation of a highly advant ageous
enbodi nent of an inventive shutter system Figs. 13 to 16 show t he
successi ve stages when the shutter in Fig. 12 is broken in the area of |ow
r efiget Qns e dimyramenateapamliel perspentide iew. oflanothea emleodimemt agfothe invehtinva
in Fig. 12, of preparation.of the shutter systemto restore the area of |ow
r e§FHﬁ%‘h§¥§.te'ﬁi '5.”%@0%9\85'30@&%(# Ingn ?ﬂ’l%n'ﬁaé%ad”f’mﬁow resi stance from Fig.
12 on a larger scale. Fig. 19 shows the upper end of the vertical zip and
the ends of the horizontal zips of the shutter systemin Fig. 12 in detail.
Fi Irig.210 shdmgrdarematid wefticd seatiem thrbugk dike systest simaen imFigh @, wihenrthe shattea
si de ecf(ge of , 1 he hutlter in Fig. 12. Fig. 21 is a diagrammtic front
el /81 H%’fd%’émﬁ P 'BASrea of | ow resistance and of the shutter in an
alternative enbodi rent of the enbodi nent of the invention in Figs. 12 to
20. Fig. 22 is a horizontal section along the line XXII-XXIl in Fig. 21.
Fi §ig. 241 is seatiovanalagogsissthedin Fig: 10nwHh dhe Favascn the planecef the shoiter.
resi stance has been broken. The sane reference nunbers refer to the sane or
anal ogous conponents in the various draw ngs. 4 In general, this
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drive systens such as a drum of which the spindle is connected to the shaft
of shultgt eystemhe shutter, which can nove between a cl osed position and an

en position) is intended to close an access opening in a wall or any
Qerture. For the purposes of this invention, the word "shutter” should be
undgstido 6 show therquesessivestajesi whear theabtitterantiig) 12 ipbickeh, infthexirdd ef or
sem'-rigid with one or nore stiffeners, such as a tarpaulin, a strip of
pl dwiresigianseiand thg;jleaves.ale fosmedel | s, etc. More specifically, it invol ves
a shutter which nay be fol ded or wound around a spindle at right angles to
its direction of novenent between its open and cl osed positions.

Fig. 17 is a view analogous to that in Fig. 12, of preparation of the shutter system to restore

the area of low resistance.
Fig. 18 shows a detail of the area of low resistance from Fig. 12 on a larger scale.

Fig. 19 shows the upper end of the vertical zip and the ends of the horizontal zips of the

shutter system in Fig. 12 in detail.

Fig. 20 shows the end of the area of weak resistance in the vicinity of a side edge of the
shutter in Fig. 12.

Fig. 21 is a diagrammatic front elevation of part of the area of low resistance and of the shutter
in an alternative embodiment of the embodiment of the invention in Figs. 12 to 20.

Fig. 22 is a horizontal section along the line XXH-XXII in Fig. 21.
Fig. 23 is a view analogous to that in Fig. 22 when the area of low resistance has been broken.

The same reference numbers refer to the same or analogous components in the various

drawings.



However, it should be noted that pronounced preference is given to flexible
shutters forned, for exanple, by a tarpaulin. The drawi ngs thus concern a
. shutter made up of a tarpaulin of Mhléh t he side edges have, for exanple, a
bead or a series of blocks. The inventive systemshown in Fig. 1 consists
of a shutter 1 with side edges 2 and 3 running in guide tracks 8 and 9, and
a | ower edge 4, which may have one or nore stiffeners or a weighting strip.
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pass eni ng cl o0s as sfiown in Fig. 2, two
flexible Ieaves 18 and 19 are forned as shomn clearly in Fig. 3. The

| eaves. 18 and 19 are demarcated, fi rstl , at the sides, by the side edges 1
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control systens 22 for operatl ng it. In the enbodi nent of "the inventive
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The shutter 1 has an area of low resistance 11 which may broken relatively easily if a person

12 pushes against the shutter 1, as shown in Fig. 2.

This area of low resistance 11 contains a first zone 13, which extends from the lower edge 4 of
the shutter 1 to a certain height above said lower edge 4, e.g. about two metres, and a second
zone 14, which preferably extends horizontally to within a short distance of the side edges 2
and 3 of the shutter 1. Consequently, the area of low resistance 11 is in the shape of a T in this

case.



broken. For this purpose, the electrical circuit 23 has at |east one
contact 24, consisting of an electricgl conductor on each of the edges 15
- and 16 of the area of |ow resistance I1. If the shutter 1 is not broken,
and consequently the edges 15 and 16 are connected, the electrical
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t hextareingin theadirectiondfaaiczddes &3 asldo) in Fig. 5. These contacts 24 are
connected in series, so that as soon as one contact 24 is broken, the

shutter 1 can no | onger be opened by vertical novenent until electrical
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shfities shudedii s connected to the control systens 22. In addition to the

press-studs 24 acting as electrical contacts, other press-studs 17 are
provi ded al ong the edges 15 and 16 of the cutout of the area of |ow
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to be returned,to the plane t.he shutter. 1 in order to cl.os he ,access
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e.g. a helical spring or elastic strip,

.This electrical circuit 23 is connected to the control systems 22 in such a way that the motor 10
cannot be operated if the shutter 1 is broken at any point whatsoever in the area of low
resistance 11. In particular, if the shutter 1 is broken at this point, the electrical circuit 23 will be
broken.

For this purpose, the electrical circuit 23 has at least one contact 24, consisting of an electrical
conductor on each of the edges 15 and 16 of the area of low resistance 11. If the shutter 1 is
not broken, and consequently the edges 15 and 16 are connected, the electrical conductor on

edge 15 will make contact with the electrical conductor on edge 16 of the cutout.

Advantageously, multiple contacts 24 are provided in the area of weak resistance 11, as
shown in Fig. 5. These contacts 24 are connected in series, so that as soon as one contact 24

is broken, the shutter 1 can no longer be opened by vertical movement until electrical contact



7 connecting the edges 15 and 16 of the hori zontal zone of |ow resistance
14 together. The shutter 1 in Figs. to 11 represents a T-shaped area of
. low resistance 11. In this way, the Igaves 18 and 19 have a rectangul ar
shape of which the upper edge is forned by the edge 15 of the horizontal

0 stance 14. In order to allow automatic cl osure of the
apg} sfﬁeér] %Sg(ﬁéhshutter 1, the aforenentioned cl osure systens include
el astic strips 31 and 32 mhich connect the edges 15 of the |eaves 18 and 19

to the part of the shutter 1 above the edge 16. In Pal‘tl cular, one end 33
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pectively. As Fig. 10 clearly shows, the elastic strips 31
% exten across the opening 5 when an access aperture is fornmed in the
shutter . In order to aIIowtheIeaves 18 and 19 to be returned to the
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an 10, the | eaves 18 and 19 have stiffeners 38 distributed across

surthaedeatricalipircLig 20 is ramrtetibetiveeadbietpind7tand the capi 26.ener 37. The
.i ffeners 37 and 38 extend between the edges 15 and 16 of the verti cal
ne of | ow resistance 13 and the respective side edges 2 and 3 of the
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the stiffeners 37 and 38 extend approxi mately horizontally and across the

di rasst paererspepdngeRin 48 in vedemie: aldach therrap A6 o theeedga 1620113 @ppegite ithe

exas{{&i% be nmade of nmetal or plastic strips incorporated into the shutter
metal strips are used, they may be integrated into the electrical

circuit which forns part of the aforenenti oned detection systens. 8In a

varlatlon of this enmbodi nent_of the invention, the stiffeners 37 and 38 of
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the shutter 1 has been broken at the |ocation of the area of | ow resistance
11. The edges 15 and 16 of the zone of |ow resistance 13 of the shutter 1

ar qnPagdiabAioy tHd tresk-$iuds 24 acting as electrical contacts, other press-studs 17 are
provided along the edges 15 and 16 of the cutout of the area of low resistance 11 in order to

' ensure proper closure of the shutter 1.

In another embodiment of the inventive shutter system, the area of low resistance 11 may
consist of a line of low resistance along which the shutter 1 may be broken. The contact 24
then represents a weak point at the location of this line, so that the electrical circuit 23 is

broken if the shutter is broken along it.

Figs. 9 to 11 show a very interesting embodiment of the invention, in which the shutter 1 is
provided with automatic closure systems. These closure systems allow the leaves 18 and 19
to be returned to the plane of the shutter 1 in order to close the access aperture formed by

breakage of the shutter 1 in the location of the area of low resistance 11.

The closure systems thus include a flexible connection, e.g. a helical spring or elastic strip,



magnets to reconnect said edges automatically if the | eaves 18 and 19 are
returned to the plane of shutter 1 by_autonmatic closure systens and the

. area of low resistance is restored. Fér the sake of clarity, the electrical
circuit which constitutes part of the aforenentioned detection systens has

been omgtte m Fj o.,11. In anot her var.iation ,of the inventive
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i ncludes three zips 39, 40 and 41. Said zips 39, 40 and 41 consist of two
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the leaf 18 by a tape 42 fitted with teeth and secondly to the side edge of
t hdn dhdreamecwhy lthelgnds 3aped4® of thet otber elastic tstrip A2 anbattached sbotherledf 19
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t he openi ng which is cl osed by the shutter 1, tapes 42 and 43 are not

engaged al ong part of the zip 3 In particular, at point 44, which is
sho%h Figy tthelearlgghamsothe \ﬁtﬁsrtlarﬁjepa§1 and 33rextend acsesshtheaopeniogrd whenvani
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In this way, the area of |lowresistance 11 is restored and the access
opening is closed. Fig. 19 shows a detail of the upper end of the vertical
- zip 39 and of the ends 45 and 46 of tfe horizontal zips 40 and 41 when the
access aperture has been closed. As clearly illustrated, the pin 53 is
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In this way, the edges of the area of low resistance 11 are connected by zips and the area of

low resistance 11 thus defines two leaves 18 and 19 in the shutter 1.



The first strip 42 has a groove 56 along its |ength, which conbines with a
tongue 57 extending along the length gf the second strip 43. \Wen pressure
- is exerted on the strip 43, the tongué 57 is enclosed in the groove 56 of

the other strip 43. Such pressure nmay, for exanple, be applied by a slider,
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to .l ow at | east one access aperture to be created mhen the shutter (1)
is broken at the location of said area of |low resistance (11 ). 2. System
in accordance with claim1l, characterised by the fact that the aforesaid
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of the shutter Sﬁ}ten1|n accordance with claimi1 or 2,
4!

g@ﬁﬁ@@r’q)/s@@ bgeatkneefcefcshtttteaﬂ imthes Ingetien qfithp arge of lpwnheesigtanery11 and to
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access aperture. This starting position is located at the upper end of the vertical zip 39 and the
ends 45 [sic] and 46 of the horizontal zips 40 and 41.



5. Systemin accordance with claim4, characterised by the fact that the
edges (15, 16) of the area of |ow reslit tance (11 ) overlap at | east

- partially. 6. Systemin accordance w any one of claims 1 to 5,
characterised by the fact that the area of |ow resistance (11 ) contains at
| east one closure (39, 40, 41 ) with two tapes (42, 43) which can engage in
each other by neans of at |east one slider (49, 50, 51 ), said closure (39,
40 Eath 2ipe39,etiand 4 hhhba pinpSdfontiecrapeetive alidef atsis dtarting pointlinvorder to
resistance (11 ). 7. System.in accqordance with any one of clainsg 1 to 6,
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said area of |low resistance (11). 8. Systemin accordance with clains 6 or
7, characterised by the fact that the zip (39, 4G, 41 ) has at |east one
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characteri'sed by the fact that the teeth of at |east one of the aforesaid
tapes (42, 43) have been renoved at least in part at the point of
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40, 41 ) can be separated in their entirety. 11. Systemin accordance wth
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accordance with any one of clains 1 to 11, characterised by the fact that
detection systens are provided to all ow detection of whether the area of
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A t ) t _ RERTTY
br Sl oT K LS} hub'eifted i £HEHEH pbSfiof U IfGirac TAE! 75 Uridlin detol 1

acdagdaice wth claim 12, characterised by the fact that the aforenentioned
detection systens include an electrical circuit (23) connected to drive
systens (10) which is broken if the shutter (1 ) is broken at the |ocation

of fi§e2@sREwa! inl PAMiE@ar, Th&RAA dfifld area of zip 40 in the vicinity of the side edge 2 of the
shutter 1. The upper tape fitted with teeth 43 extends beyond the tape fitted with teeth 42. The
slider 50, which is located in its parked position, rests against a stop 55 and closes the teeth of
the tape 43 in the vicinity of said stop 55. In this way, when the zip 40 is opened, the tapes 42
and 43 of said zip 40 can be separated entirely, as illustrated by Fig. 16.

To close the access aperture in the shutter 1, the slider 50 is moved along the teeth of the tape
43 towards the aforementioned starting position as far as the stop 54 which is located at the
other end 45 of the zip 40. The pin on the tape 42 is then inserted in the slider 50, which is

then moved towards the parked position, engaging the tapes 42 and 43 with each other.

The end of the zip 41 in the vicinity of the side edge 3 and the lower end of the zip 39 take an

analogous form.

To prevent the area of low resistance 11 being broken when the shutter 1 is closed by
movement along the guide tracks 8 and 9 if an obstruction is present below the shutter 1, the
lower end of the zip 39 is folded over at the lower edge 4 of the shutter 1. The corresponding

tapes fitted with teeth 42 and 43 are folded over in the same way, re-ascending vertically for a



14. Systemin accordance with claim 13, characterised by the fact that the
aforesaid electrical circuit (23) has,{at | east one contact (24) containing
- an electrical conductor on each of thk!edges (15, 16) of the area of |ow
resi stance (11), the electrical conductor on one edge (15, 16) making
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in accordance with claim 14, characterised by the fact that the aforesaid
electrical circuit (23) contains several contacts (24) which are connected
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clains 1 to 19, characterised by the fact that the shutter has at |east one
stiffener (37, 38), extending approximtely across the direction of
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a! gdypegof thelleaim 8 and tape 43 is connected to the side edge of the other leaf 19.
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7YZaend thenker(dth lof 108wsecénd istrip 43. When pressure is exerted on the strip 43, the tongue
57 is enclosed in the groove 56 of the other strip 43. Such pressure may, for example, be
applied by a slider, not shown in the figures. Preferably, at least the tongue 57 is compressed
when it is inserted in the groove 56.

A point of commencement 44 is provided in the zip 39 in order to permit breakage of the area
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& (i%ﬁg’nl’h:o%(?%%}tf ula\ﬂyI \Izv:trl'l trtlaépec%o the shape and type of the area of low resistance 11 and
the manner in which the edges of this zone are connected. For example, the flexible leaves 18
and 19 may be connected together by magnets extending the length of the area of low

‘ resistance 11 of the two edges of this zone, or by tapes which engage in each other by means

of textile fibres, e.g. those known by the brand name "Velcro".

The contacts may, for example, take the form of a permanent magnet surrounded by a
solenoid. In such a case, the magnet is connected to the edge of the area of low resistance
opposite the edge on which the solenoid is connected, so that if the shutter 1 is broken at the
location of the area of low resistance 11, the magnet will be separated from the solenoid and

an electrical signal sent to the control systems 22.

The detection systems may include an electronic eye mounted, for example, on the guide
tracks, which detects whether part of the shutter 1, such as leaf 18 or 19, is outside the plane
. of the shutter 1.

In other respects, the invention is not restricted to a shutter of which the side edges are moved
in vertical guide tracks, but may also have guide tracks which extend horizontally.

In addition, the area of low resistance is not restricted to a T shape, but may take any shape,

for example, a vertical or diagonal line.

Although the inventive shutter system is described with a winding drum 7, it is evident that the
presence of such a drum is not always necessary. In certain cases, the guide tracks may
extend vertically or horizontally above the opening 5, so that, during opening of the shutter, its
side edges may be located in that part of the guide tracks above the opening 5. It is also

possible to provide a box above the opening 5, into which the shutter can fold during opening.



' 10%18 () - &L0%T& () - &y ' 10%1& ()-s10%& ()- 10 10
10°14' 109 ()-4"a""" Né#p$dBbC! - ) 10%mmg; () - 9' 10%T& () - &' 10%T8 () - 9s' 10%T8: (
.)-9

10%1& ()-9' 10%1& () - p$$$&X ' ' aBbCL- 10%1& ()-LS, t' 10%m& ()-!Z(-)10%!& ()- 9l
' 109%1& () - "O3MBLO%IE () - 910%1& () -' <))) Q R S* T*V* xnbCLO%& ()- 10m 10m
10mL < 10%m& ()-L:t' 10%m& ()-999' 10%m& ()- L
1t' 10%m& ()-V*i*+X, ,, - dEnbC9' 10%THECLMMS nlLO%& ()-L, t' 10%m& () - Hs' 10%1& ()
-9' 10%n& () - =HLO%T& ()--cC---)... dEnbC "s' 10%r& ()-3L&!t' 10%& ()- LFt' 10%n&
()-3LFt' 10%1 & ()-3Lt' 10%& ()-9' 10%1& ()-F. /~//0G222aB7C

10 % AR (A G Sy LAYRE AL it 1R 10
i ()~ 330905, Shter RS GO RAT AR SISCER IRt F Py SR phimit the
QS#lo%n&f(u)tteI((%rﬁ@(movacmartlcally between a closed position and an open position, said
10mb866 177 10%n& 99! 109 -9 10%% ()= .

9Y' 10%rE % ?Eg%?@ '('i ”@‘3‘%?) (5)”( 2?8’3%'“§9( a(éiwrgap&%%()obamewﬁewv 1
0%r& () thétfaépﬂ@@tﬁé shllﬁ%’ )(I)asl—aﬂ-%é%&o@e 4@k HOUrdSIstéhce B 1), fiich, in the

;; <bC9™ ' 10%.y' 10%v& ()- G 10%€ ()- 10m 1
10nL: 10%i@sg pQSIgon,l@%mi%)‘ronvthmmwr(epge] (4xspthereliBiiza (11 t9& @edpirobeiskt O - m

109 *10%R () - .
Lg/&owﬁ?)%ﬂ 1% 'OW&?E&E‘SW%‘?&E‘?“)‘*—S?b%&%}tp?%ec&‘eafﬁgé’ﬂ“el’bmst‘ﬁ‘t-te’/ (Wd%ere.
' () - ALS, broken at the location of said area of low resistance (1 1;. .
10%& () - Bl @ 10%-+& ()-: ! @ 10% ()-: L3@10%& ()- CSDYDED D) DSEGCH @' ' 109
0%& ()-1 @ 10% ()-&F ' 10% ()-10%: ()- 10m 10m

2, 10osiibts £ A e AR el bty Btd affesdd bt

10Lt 10U mshtahéwm)(éxiérhdslé%r(ti)aﬂy%ﬂ%&y(fbon@ the lower edge (4) of the shutter
s' 109&' (()-I 10%&' () - O@PPQURRIESH=9

3. System in accordance with claim 1 or 2, characterised by the fact that the shutter (1)
has a zone of low resistance (14) which extends approximately horizontally between the
side edges (2, 3) of the shutter (1).

4. System in accordance with any one of claims 1 to 3, characterised by the fact that the
above-mentioned area of low resistance (11) is formed by a cutout in the shutter (1) of

which the edges (15, 16) are connected in a detachable way.

5. System in accordance with claim 4, characterised by the fact that the edges (15, 16) of

the area of low resistance (11) overlap at least partially.

6. System in accordance with any one of claims 1 to 5, characterised by the fact that the
area of low resistance (11) contains at least one closure (39, 40, 41) with two tapes (42,
43) which can engage in each other by means of at least one slider (49, 50, 51), said
closure (39, 40, 41) extending in the approximate direction of said area of low

resistance (11).

7. System in accordance with any one of claims 1 to 6, characterised by the fact that the
area of low resistance (11) contains at least one zip (39, 40, 41) with two tapes fitted

with teeth (42, 43) which can engage in each other by the agency of at least one slider,
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9. System in accordance with claim 8, characterised by the fact that the teeth of at least
one of the aforesaid tapes (42, 43) have been removed at least in part at the point of
commencement (44).

10.  System in accordance with any one of claims 6 to 9, characterised by the fact that
‘ systems are provided to place the slider (49, 50, 51) in its parked position so that the
tapes of the closure (39, 40, 41) can be separated in their entirety.

11.  System in accordance with claim 10, characterised by the fact that one of the aforesaid
tapes (43) extends beyond the other tape (42) so that the slider (49, 50, 51) can be
placed in a parked position on the first tape (43).

12.  System in accordance with any one of claims 1 to 11, characterised by the fact that
detection systems are provided to allow detection of whether the area of low resistance
(11) has been broken, said detection systems combining with the drive systems in order
to prevent the shutter (1) from moving if it is broken at the location of the area of low

‘ resistance (11).

13.  System in accordance with claim 12, characterised by the fact that the aforementioned
detection systems include an electrical circuit (23) connected to drive systems (10)

which is broken if the shutter (1) is broken at the location of the area of low resistance

(11).

14.  System in accordance with claim 13, characterised by the fact that the aforesaid
electrical circuit (23) has at least one contact (24) containing an electrical conductor on
each of the edges (15, 16) of the area of low resistance (11), the electrical conductor on
one edge (15, 16) making contact with the electrical conductor on the other edge (16,
15), when said edges (15, 16) are connected, said contact being opened if the shutter
(1) is broken at the location of the area of low resistance (11).
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17.  System in accordance with any one of claims 12 to 16, characterised by the fact that the

detection systems include an electronic eye allowing detection of whether part of the

‘ shutter (1) is located outside the plane of the shutter (1) or whether an obstruction is
present in the vicinity of the shutter (1).

18.  System in accordance with any one of claims 1 to 17, characterised by the fact that
automatic closure systems are provided, allowing automatic closure of the

aforementioned access aperture.

19.  System in accordance with claim 18, characterised by the fact that the automatic
closure systems include at least one elastic connection (31, 32) connecting the edges
(15, 16) of the area of low resistance (11) in such a way as to return said edges (15, 16)
to the plane of the shutter (1).

20.  System in accordance with one of claims 1 to 19, characterised by the fact that the
shutter has at least one stiffener (37, 38), extending approximately across the direction
of movement of the shutter (1) between the area of low resistance (11) and at least one
side edge (2, 3) of the shutter (1).

21.  System in accordance with claim 20, characterised by the fact that the aforesaid
stiffener (37, 38) extending from one side edge (2, 3) of the shutter (1) at the location of
the area of low resistance (11) is connected to, but detachable from, a corresponding
stiffener (37, 38) extending to the other side edge (3, 2) of the shutter (1).
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