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Description

[0001] This patent application concerns an improved
accident prevention device for stopping motorised roll-
ing shutters.
[0002] The device in question is designed to automat-
ically stop the shutter if the coupling between the teeth
of the worm screw and that of the wheel splined directly
on the rolling shutter shaft in the gearmotor should fail
for any unexpected, accidental reason or wear of the
gears causing said shutter to fall.
[0003] The device in question is designed to improve
similar devices of the type consisting of a single worm
screw engaging with two adjacent gear wheels, one be-
ing the main wheel and the other the secondary wheel
in that the first drives the movement while the second,
which rotates with respect to the first, activates the stop-
ping means in the case of an emergency.
[0004] These two wheels rotate together as a single
wheel provided the same engage with a worm screw.
[0005] Should the main wheel and the worm screw ac-
cidentally disengage for any reason , the secondary
wheel which remains engaged with the worm screw, will
start turning with respect to the main wheel.
[0006] In this type of accident prevention device, the
rotation between the two wheels is in fact used as a fault
signal and simultaneously as a signal to activate the me-
chanical stopping means of the shutter winding shaft.
[0007] A device of this kind is described in patent
DE-A-34 27 505, where both the gear wheels are
splined on the shutter winding shaft where the second-
ary wheel is provided with an annular series of holes
through which a corresponding series of pins positioned
between the pair of wheels and subject to the thrust of
relevant expelling springs, pass in the case of an emer-
gency stop.
[0008] Obviously the perfect alignment between said
pins and the holes of the secondary wheel occurs only
when the secondary wheel rotates with respect to the
main wheel; when said pins are pushed through the cor-
responding holes of the secondary wheel, the tips of the
same touches and wedges into corresponding hollows
on the internal face of the gearmotor casing so that the
secondary wheel is stopped abruptly together with the
shutter winding shaft, since, as mentioned previously,
the secondary wheel is splined on the shaft.
[0009] The main problem encountered on this type of
stopping devices is that the secondary wheel remains
engaged with the worm screw even after the stopping
means have been activated so that although the worm
screw continues to be subject to a drive moment, it is
also stopped abruptly together with the secondary
wheel with which the same engages.
[0010] This is not only a critical operating condition for
the gearmotor's electric motor but also causes another
problem in that the stopping means which stop the sec-
ondary wheel not only have to support the violent impact
due to stoppage of the falling shutter but also the strain

transmitted to the same by the worm screw via the sec-
ondary wheel, on which the drive moment supplied by
the worm screw is discharged.
[0011] The scope of this invention is to perfect said
stopping devices so that the secondary wheel is auto-
matically disengaged from the worm screw when the
means which stop the secondary wheel and conse-
quently the shutter winding shaft, are activated.
[0012] The device according to the invention has
been designed in this prospective, where the worm
screw of the gearmotor engages simultaneously with a
pair of adjacent gear wheels which are not however
splined to the shutter winding shaft since the drive from
the gearmotor to the above shaft occurs by means of a
flange fixed on the internal face of the main wheel pro-
vided with a hub splined on the shutter winding shaft.
[0013] The secondary wheel is in fact centred on said
hub and can rotate and translate.
[0014] The secondary wheel is moreover provided
with one or more curved slots characterised by a centre
groove, in which the enlarged head of the same number
of stopping pins projecting from the face of said flange,
attaches.
[0015] More precisely the longitudinal axis of these
curved slots consists of an arch whose centre coincides
with that of the two adjacent wheels.
[0016] A series of annular springs being provided be-
tween the flange and secondary wheel which exercise
on the latter an axial thrust that tends to detach the sec-
ondary wheel from the main wheel.
[0017] This detachment can however only occur if the
enlarged head of the stopping pins disengages from the
centre groove of the slot with which the same is coupled.
[0018] This release is possible thanks to the fact that
the width of the curved slots on the secondary wheel is
greater than the diameter of the enlarged head of the
stopping pins, which is however greater than the space
of the middle groove of each slot.
[0019] Consequently, if the main wheel accidentally
becomes disengaged from the worm screw, the second-
ary wheel which is still engaged with the worm screw is
rotated with respect to the main wheel and consequently
also with respect to the flange fixed on the internal face
of the main wheel.
[0020] It is only then that the enlarged head of the
stopping pins can detach and disengage from the centre
groove of the slots of the secondary wheel which springs
axially forward sliding along the hub of the flange until
it disengages from the worm screw.
[0021] The secondary wheel is stopped thanks to
front teeth on the external face which wedge into teeth
on the internal face of the gearmotor casing, against
which said secondary wheel is pushed by the above
springs.
[0022] It is evident that stoppage of the secondary
wheel will correspond to stoppage of the flange whose
free rotation will be impeded by the enlarged head of the
stopping pins engaged in the slots of the secondary
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wheel.
[0023] It is also evident that stoppage of the flange
will correspond to stoppage of the shutter winding shaft
in that the hub of the flange is splined on the shaft.
[0024] For major clarity the description of the inven-
tion continues with reference to the enclosed drawings
intended purely for purposes of illustration and not in a
limiting sense where:

- fig. 1 is an exploded axonometric view of all the dif-
ferent components of the stopping device according
to the invention.

- fig. 2 is an axonometric view of the stopping device
according to the invention assembled in normal op-
erating position.

- fig. 3 is an axonometric view of the stopping device
according to the invention, assembled and in the
emergency stop position.

- fig. 4 is a cross-section - with an orthogonal plane
to the worm screw and passing through the centre
of the pair of adjacent gear wheels - of the device
in question in normal operating position.

- fig. 5 is a cross-section - on an orthogonal plane to
the worm crew and passing through the centre of
the adjacent pair of gear wheels - of the device in
question in its emergency stop position.

[0025] With reference to the above figures, the stop-
ping device in question is of the type consisting of a
gearmotor whose worm screw (1) engages simultane-
ously with two adjacent gear wheels, namely a main (2)
and a secondary (3) wheel; the first (2) rotates the wind-
ing shaft of the shutter and the second (3) stops said
shaft if the first wheel (2) accidentally disengages from
the worm screw (1).
[0026] Neither of these wheels are splined on the
shaft (not illustrated in the enclosed drawings) in that
the transmission of the wheel (2) movement of the shaft
occurs by means of a flange (4) provided with a hub (4a)
splined on the shaft.
[0027] This flange (4) is fixed, and in the case in ques-
tion screwed, on the internal face (2a) of the main wheel
(2), while the secondary wheel is centred on the hub (4a)
and can rotate and translate axially with respect to the
hub.
[0028] The secondary wheel (3) is provided with a pair
of diametrically opposing identical slots (3a) having a
curved profile and provided with a centre groove (3b) of
reduced width, into which the enlarged head (5a) of the
stopping pins (5) fixed on the flange (4) and projecting
from the latter on the part interfaced to the internal side
of the secondary wheel (3) which is provided with front
teeth (3c) on its external face, namely that facing the
opposing wall of the casing (6) of the gearmotor, en-
gage.
[0029] A series of annular compressed springs (7) be-
ing provided between the flange (4) and the secondary
wheel (3) which constantly exercise an axial thrust on

the wheel (3) tending to detach the latter from the main
wheel (2).
[0030] As previously mentioned above, this detach-
ment between the main wheel (2) and the secondary
wheel (3) may occur only if the stopping pins (5) slide in
the slots (3a) and project from the centre groove (3b) so
that the enlarged heads (5a) may house in the slots (3a).
[0031] This occurs automatically whenever the worm
screw (1) disengages accidentally from the main wheel
(2) but not from the secondary wheel (3), which contin-
ues to be rotated and starts a relevant motion with re-
spect to the wheel (2) and consequently with respect to
flange (4), integral to the wheel (2).
[0032] When the secondary wheel (3) detaches from
the main wheel (2) due to the thrust of the springs (7),
the front teeth (3c) of the wheel (3) strike and are
wedged against the internal wall of the casing (6) pro-
vided with teeth (6a) designed to engage with the front
teeth (3c) of the wheel (3) whose free rotation is thrust
prevented.
[0033] The stoppage of the wheel (3) corresponds to
the stoppage of the flange (4) and consequently that of
the shutter winding shaft on which the flange (4) hub
(4a) is splined.
[0034] In particular the rotation of the flange (4) is
stopped by the stopping pins (5) whose enlarged head
(5a) is engaged and stopped in the slots (3a) of the
wheel (3).
[0035] In the preferred embodiment of the invention
illustrated in the above drawings, the secondary wheel
(3) is provided with a second pair of curved slots (8)
identical to the slots (3a) but without centre groove (3b).
[0036] It being provided that corresponding pins (9)
identical to the stop pins (5) but without enlarged head
are fitted and slide within this pair of slots (8).
[0037] These pins (9) in fact do not perform a hooking
action with respect to the secondary wheel (3) but simply
assist the pins (5) during the emergency stopping phase
in the sense that said pins (9) support, together with the
pins (5), the stress due to the abrupt stopping of the
wheel (3) when the pins (5 and 9) slide in the corre-
sponding slots (3a and 8) and abut simultaneously
against the bottom of the corresponding housing slot.
[0038] In the preferred embodiment of the invention
illustrated in the enclosed drawings, the flange (4) is
fixed to the main wheel (2) by means of the screws (10)
which fix the pins (5 and 9) to the flange (4).
[0039] For this purpose, the pins (5 and 9) are provid-
ed with an axial threaded hole in which the screws (10)
which pass through holes (11) on the wheel (2) and on
the flange (4), engage.
[0040] Finally mention is made that in an alternative
embodiment of the invention, the main wheel (2) may
be splined directly on the shutter winding shaft, so that
the flange (4) is no longer required, provided the springs
(7) and the stopping pins (5) with enlarged head (5a)
are used.
[0041] In fact, in the preferred embodiment of the in-
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vention illustrated in the drawings, the flange (4) is used
only for cost related reasons, since the main wheel (2)
is generally made of expensive brass, while the worm
screw is made of steel.
[0042] The realisation of the wheel (2) in brass com-
plete with hub, would be too expensive so that use of
the steel hub (4a), which is an integral part of the steel
flange (4), which is fixed to the wheel (2) made of ex-
pensive brass, has been preferred.
[0043] Even if this description refers to rolling shut-
ters, it is evident that the accident prevention device in
question may also be used in the same way and with
the same efficiency, as an emergency stop, for any ro-
tating winding shaft, whether or not the element to wind
is a shutter rather than a blind, a wire, chain or cable etc.

Claims

1. Accident prevention device for stopping motorised
rolling shutters of the type consisting of a gearmotor
with a casing (6) and a worm screw (1) engaging
simultaneously with a main wheel (2) and a second-
ary (3) wheel located adjacent to the main wheel (2)
and positioned at a short distance from one of the
internal walls of the casing (6) of the gearmotor,
characterised in that a flange (4) is provided with
a hub (4a) splined to the shutter winding shaft and
fixed to the internal face (2a) of the main wheel (2),
while the secondary wheel (3) is centred on the hub
(4a) and can rotate and translate; and in that the
secondary wheel (3) has one or more first slots (3a)
with a curved profile and a middle groove (3b) with
a reduced width, each of said grooves (3b) having
hooked therein the enlarged head (5a) of an equal
number of stopping pins (5), said stopping pins (5)
being fixed to the flange (4) and projecting from the
latter on the side facing the internal side of the sec-
ondary wheel (3), which on its external face is pro-
vided with front teeth (3c) designed to engage with
teeth (6a) and in located on the wall of the casing
(6) facing the wheel (3); that between the flange (4)
and the secondary wheel (3) a series of annular
compressed springs (7) are provided which con-
stantly exercise an axial thrust on the secondary
wheel (3) thereby tending to draw the latter away
from the main wheel (2).

2. Device according to claim 1, characterised in that
the secondary wheel (3) is provided with one or
more curved slots (8) identical to the first slots (3a)
but without a centre groove (3b), in which curved
slots (8) the pins (9) identical to the stop pins (5) but
without enlarged head, are fitted and slide.

3. Device according to claim 1 or 2, characterised in
that the flange (4) is fixed to the main wheel (2) by
means of screws (10) which also fix said pins (5, 9)

to the flange (4); and in that said pins (5, 9) have
an axial threaded hole in which the screws (10) en-
gage and pass through holes (11) on the wheel (2)
and on the flange (4).

4. Device according to any of claims 1 to 3, charac-
terised in that the flange (4) and the hub (4a) are
realised as an integral element with the main wheel
(2).

Patentansprüche

1. Unfallverhütungsvorrichtung zur Stillsetzung von
motorgetriebenen Rollläden mit Getriebemotor,
versehen mit einem Gehäuse (6) und einer Endlos-
schraube (1), die gleichzeitig in ein Hauptrad (2)
und ein Nebenrad (3) eingreift, welches das Haupt-
rad (2) unterstützt und dicht an einer der Innenwän-
de des Gehäuses (6) des Getriebemotors ange-
bracht ist, dadurch gekennzeichnet, dass ein
Flansch (4) mit einer Nabe (4a) versehen ist, die auf
die Welle zum Aufrollen des Rollladens aufgezogen
und auf der Innenseite (2a) des Hauptrades (2) be-
festigt ist, während das Nebenrad (3) auf der be-
sagten Nabe (4a) zentriert ist und sich drehen sowie
verschoben werden kann; außerdem dadurch ge-
kennzeichnet, dass das Nebenrad (3) einen oder
mehrere Hauptschlitze (3a) aufweist, die ein bogen-
förmiges Profil sowie eine Mittelrille (3b) von gerin-
ger Breite besitzen, wobei in jeder der besagten Ril-
len (3b) der vergrößerte Kopf (5a) von Arretierdo-
men (5) in gleicher Anzahl eingehängt ist, die auf
dem Flansch (4) befestigt sind und aus diesem an
jener Seite hervorstehen, die mit der Innenseite des
besagten Nebenrades (3) in Verbindung steht, wel-
ches an seiner Außenseite eine Stirnverzahnung
(3c) aufweist, die in die Verzahnung (6a) eingreift,
die sich auf der vor dem Rad (3) befindlichen Wand
des Gehäuses (6) befindet; des weiteren dadurch
gekennzeichnet, dass zwischen dem Flansch (4)
und dem Nebenrad (3) eine Reihe von ringförmigen
Druckfedern (7) eingeschoben ist, die einen ständi-
gen Axialdruck auf das Nebenrad (3) ausüben, um
das Nebenrad vom Hauptrad (2)abzuhalten.

2. Vorrichtung gemäß Anspruch 1, dadurch gekenn-
zeichnet, dass das Nebenrad (3) mit einem oder
mehreren bogenförmigen Schlitzen (8) versehen
ist, die den Hauptschlitzen (3a) entsprechen, je-
doch keine Mittelrille (3b) besitzen, innerhalb wel-
chen bogenförmigen Schlitzen (8) entsprechende
Dome (9) gleitfähig eingehängt sind, die jedoch kei-
nen vergrößerten Kopf besitzen.

3. Vorrichtung gemäß Anspruch 1 oder 2, dadurch
gekennzeichnet, dass der Flansch (4) am Haupt-
rad (2) mit den Schrauben (10) befestigt ist, welche
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auch zur Befestigung der Dorne (5, 9) am Flansch
(4) dienen; außerdem dadurch gekennzeichnet,
dass die besagten Dorne (5, 9) ein axiales Gewin-
deloch besitzen, in welchem die Schrauben (10)
greifen, die durch entsprechende Löcher (11) hin-
durchgeführt werden, die auf dem Rad (2) und dem
Flansch (4) vorgesehen sind.

4. Vorrichtung gemäß einem beliebigen Anspruch 1 -
3, dadurch gekennzeichnet, dass der Flansch (4)
und die Nabe (4a) aus einem Stück zusammen mit
dem Hauptrad (2) hergestellt sind.

Revendications

1. Dispositif contre les accidents pour l'arrêt des ri-
deaux à enroulement, motorisés, du type compre-
nant un motoréducteur doté d'un boîtier (6) et d'une
vis sans fin (1) qui embraye simultanément avec
une roue principale (2) et une roue secondaire (3),
juxtaposée à la roue principale (2) et positionnée à
courte distance d'une des parois internes du boîtier
(6) du motoréducteur, caractérisé en ce qu'une
bride (4) est dotée d'un moyeu (4a) calé sur l'arbre
d'enroulement du rideau et fixée sur le côté interne
(2a) de la roue principale (2), tandis que la roue se-
condaire (3) est centrée sur ledit moyeu (4a) avec
possibilité de pivoter et de se déplacer et en ce que
cette roue secondaire (3) présente une ou plusieurs
fentes primaires (3a) ayant profil arqué, fentes pré-
sentant une gorge médiane (3b), de largeur réduite,
où chacune des dites gorges (3b) accroche la tête
épaissie (5a) d'autant de goupilles d'arrêt (5), fixées
sur la bride (4) et faisant saillie de celle-ci du côté
interfacé au côté interne de la roue secondaire (3),
qui présente - en correspondance de son côté ex-
terne - une série de dents frontale (3c) apte à s'em-
brayer avec une série de dents (6a) réalisée sur la
paroi du boîtier (6) située devant la roue (3) et en
ce qu'entre la bride (4) et la roue secondaire (3) est
interposée une série annulaire de ressorts compri-
més (7) qui exercent constamment une poussée
axiale sur la roue secondaire (3) tendant à éloigner
celle-ci de la roue principale (2).

2. Dispositif selon la revendication 1, caractérisé en
ce que la roue secondaire (3) est dotée d'une ou
de plusieurs fentes arquées (8) identiques aux fen-
tes primaires (3a), mais démunies d'une gorge mé-
diane (3b), fentes arquées (8) dans lesquelles sont
enfilées et coulissantes des respectives goupilles
(9), identiques aux goupilles d'arrêt (5), mais dému-
nies de tête épaissie:

3. Dispositif selon les revendications 1 ou 2, caracté-
risé en ce que la bride (4) est fixée à la roue prin-
cipale (2) au moyen des vis (10) qui fixent égale-

ment les goupilles (5, 9) à la bride (4) même et en
ce que lesdites goupilles (5, 9) présentent un trou
axial fileté dans lequel les vis (10) s'engagent et
passent à travers des trous prévus à cet effet (11),
réalisés sur la roue (2) et sur la bride (4).

4. Dispositif selon l'une des revendications 1-3, carac-
térisé en ce que la bride (4) et le moyeu (4a) sont
réalisés en une seule pièce avec la roue principale
(2).
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