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ACTUATION UNIT FOR VENETIAN BLINDS OR THE LIKE

ABSTRACT OF THE DISCLOSURE

An actuation unit for light-blocking means, such as
Venetian blinds or the 1like, which are accommodated in a
double-glazing unit or are fixed to a window and are
sultable to be moved from a fully packed or rolled-up
condition to an opened-out condition and viceversa. The
unlit comprises a magnetic kinematic coupling device which
1s assoclated with means for generating a rotary motion and
with kinematic systems for moving the blocking means; the
device 1s constlituted by at least one first permanent

magnet which 1s connected so as to rotate with the axis of

the motor means, and at least one second permanent magnet,
whcse polarization 1s parallel and similar to that of the
first magnet and which 1s suitable to rotate in relation to

the rotation of the central magnet by virtue of the closure

of radial field lines.
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The present invention relates to an actuation unlit

particularly for Venetian blinds or the like.

Currently avallable double-glazing units are

particularly appreciated for their functional propertlies 1n

terms of heat and sound insulation.

Double-glazing units, in particular, are casements
comprising a perimetric frame which supports two parallel
panes which are at least partially transparent to light and
form, between them, a hermetic air space which contalns
light blocking means (Venetian blinds, pleated curtains, Or
the like) which are moved from a fully packed or rolled-up
condition to an opened-out condition suiltable to provide
the light blocking, and viceversa, by motor means
associated with the frame.

In particular, the air space between the two panes is
hermetic, so as to enhance the heat and sound insulation
qualitles.

Blocking means, such as shutters, roll-up blinds,
Verietian blinds or other equivalent means, can also be
accommodated within said air space.

One of the main problems of double-glazing units 1s to
transmit the motion of the motor means to the 'kinematic
systems for moving the blockling means without compromising
the hermetic seal of the frame of said double-glazing unit.

Electromagnetic couplings have been conceilved for this
purpose which are arranged partly inside the double-glazing
unit and partly outside 1t and are substantially
constituted by two facing shaft sections which support

mushroom-like ezpansions constituted by disk-like permanent
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magnets.

In particular, the magnets face each other in the
active condition, so as to close axial magnetic fleld
lines.

The electromagnetic couplings, although solving the
problem of hermetic sealing, are not free from drawbacks.

First of all, the forces produced by the magnetic
field and by the intrinsic structure of the couplings
forces them to require, at the ends of the shaft sections,
thrust bearings which further complicate the general
structure, which in any case must be 1installed inside the
frame of the double-glazing unit, which usually has small
dimensions and therefore a limited containment capacity.

It is also known that the force transmitted by the
magnetic couplings varies proportionally to the facing
surface which is perpendicular to the closed field lines;
accordingly, it 1s evident that 1in order to increase the
force that can be transmitted by the coupling 1t 1s
necessary to provide magnets having larger radial
dimensions.

On the other hand, the seats of the magnets are
scarcely able to cope with radial 1ncreases in the1ir
dimensions, since they indeed have a mainly longitudinal
extension.

It is also known that Venetian blinds, to be applied
to windows or at door-windows of balconles, are currently
also widely used.

Obviously, Venetian blinds and all similar blinds are

fixed at the inner face of the window.

If a building is provided with double glazing, which
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is particularly appreciated owing to 1ts functional
properties in terms of heat and sound 1nsulation and 1s
constituted by a first external window, fitted on the
exposed face of the building, and by a second inner window,
the blinds are preferably arranged in the air space formed
between the windows.

Venetian blinds, pleated blinds, shutters and all
other similar blinds are light blocking means which must be
actuated for movement from a fully packed or rolled-up
condition to an opened-out condition.

Currently there is a tendency in the market to prefer
motorized actuation systems for blinds, particularly for
structures such as offices, hospitals, shopplng centers,
and if it is necessary to move armored shutters, since they
are very heavy.

One of the main problems observed, however, 1s the
transmission of the movement of the motor to the kinematic
system for moving the blind so as to contain the bulk.

Moreover, the actuation unit should have a simple and
functional structure so as to allow to replace the motor 1f
necessary.

The motor in fact tends to break and malfunction and
may requlre malntenance.

Up to now it has been necessary for a specialized
person to act directly to disassemble the motor from the
kinematic system and, once the motor has been repalred or
replaced, to reinstall it and restore 1its connection to the
kinematic system, with evident complexity in maneuvering

and with a great waste of time.
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The aim of the present 1invention 1s to provide an
actuation unit for Venetian blinds or the like which solves
the drawbacks mentioned above of conventional actuation
units.

Within the scope of this aim, an object of the present
invention 1is to provide an actuation unit for Venetian
blinds or the like in double-glazing units which 1s
balanced from the mechanical point of view and for which 1t
is not necessary to apply thrust bearings or other
auxiliary balancing structures.

Another object of the present invention is to provide
an actuation unit which can be easily accommodated 1n the
structure of a double-glazing unit.

Another object of the present invention is to provide
an actuation unit in which it is possible to increase the
force that can be transmitted without however requlring
significant and demanding increases in the containment
capacity of the seat formed in the structure of the double-
glazing unit.

Another object of the present invention 1s to provide
an actuation unit which is particularly adaptable to
various double-glazing units.

Another important object of the present 1invention 1S
to provide an actuation unit which 1s compact and can
optionally be easily accommodated wilithin a coverling
structure.

Another object of the present invention 1s toO provide
an actuation unit which has a compact structure and allows

easy replacement or repair of the motor 1f necessary.
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Another object of the present invention 1s to provide
an actuation unit which can be particularly adapted to all
blinds and windows.

Another object of the present invention is to provide
an actuation unit which can be manufactured with KkKnown
technologies.

This aim, these objects and others which will become
apparent hereinafter are achleved by an actuation unit for
light blocking means which are accommodated in a double-
glazing unit or are fixed to a window and are sultable to
be moved from a fully packed or rolled-up condition to an
opened-out condition and viceversa, characterized in that
it comprises a magnetic kinematic coupling device which 1S
associated with means for generating a rotary motlion and
with kinematic systems for moving said blocking means, said
device being constituted by at least one first permanent
magnet which 1s connected so as to rotate with a shaft ot
said motor means, and at least one second permanent magnet,
whose polarization is parallel and similar to that of the
first magnet and which is suitable to rotate 1in relation to
the rotation of said central magnet by virtue of the

closure of radial field lines.

Further characteristics and advantages of the
actuation unit according to the present invention will
become apparent from the following detailed description of
embodiments thereof, illustrated only by way of non-
limitative example in the accompanying drawings, wherein:

figure 1 is a front view of a double-glazing unlit

provided with a Venetian blind which 1s actuated by a unlit
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according to the invention 1n a first embodiment;

figure 2 1is a perspective cutout view of a detail of
the unit of figure 1;

figure 3 is a perspective exploded view of the detail
of figure 2;

figure 4 is a sectional orthographic projection view
of the detail of figure 2;

figure 5 1s a sectional view of part of a unit
according to the invention in a second embodiment;

figure 6 1is another sectional view of the detail of
figqure 5;

figure 7 is a view of a different embodiment of the
detall of figure 5;

figure 8 is a view of a further embodiment of the
detail of figure 5;

figures 9 and 10 are views of a still further

embodiment which is related in this case to wilindow-

mounting.

With particular reference to figures 1 to 4, a double-
glazing unit provided with an actuation unit 10 according
to the invention 1is generally designated by the reference
numeral 11 in a first embodiment.

The double-glazing unit 11 comprises a perimetric
frame 12 which supports, in this case, two parallel glass
panes 13, only one whereof is shown in the figures. The
panes form between them a hermetic air space 14 which
accommodates light-blocking means which in this case are
constituted by a Venetian blind, generally designated Dy

the reference numeral 15.
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The blind 15 is moved from a fully packed condition to
an opened-out condition and viceversa by means for
generating a rotary motion, which are constituted 1n this
case by an electric motor 16 which is part of the unit 10,
as described in greater detail herelnafter.

The unit 10 is accommodated in a contoured hollow
element 12a which replaces a corner region of the frame 12
and comprises, in this embodiment, a magnetic Kkilinematlc
coupling device, which 1s constituted by a first (central)
permanent magnet 17 which 1s tubular, has an axial
polarization and extension and is connected so as to rotate
with the shaft of the motor 16.

In particular, the shaft of the motor 16 can be
extracted from the first magnet 17, ensuring quick and easy
replacement of the motor 16 in case of fault.

The magnetic device further comprises two second
permanent magnets (satellite magnets) 18 arranged
symmetrically, mutually opposite with respect to the first
permanent magnet 17 and having an extension and
polarization which are axial, parallel and similar to those
of the first magnet 17.

In particular, the second permanent magnets 18 are

suitable to rotate, in relation to the rotation ot the
first permanent magnet 17, about the first permanent magnet
17 due to the closure of radial field lines.

In this case, the second permanent magnets 18 are
mutually rigidly connected to a multistage eplicyclic
reduction unit of a per se known type, which 1s generally
designated by the reference numeral 19 and 1s sultable toO

transmit the geared-down motion to the shaft 21 on which
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the wires 22, from which the lower end of the Venetian

blind 14 1s suspended, are wound.

Moreover, 1in this embodiment the flrst permanent

magnet 17 is external to the air space 14 and 1s contailned
in a capsule 20 for dielectric separation with respect to
the second permanent magnets 18.

With particular reference to figures 5 and 6, an

actuation unit according to the 1invention, 1n a second

embodiment, is fully similar to the unit 10, except for the
kinematic connection device, generally designated by the
reference numeral 100, with which it 1s provided.

In this case, the device 100 comprises a first
(central) permanent magnet 101, which is also connected to
the motor means 102, and a plurality of second (satellite)
permanent magnets 103, which are mutually opposite in pairs
and rotate in relation to the rotation of the first
permanent magnet 101 owing to the closure of radial field
lines.

The second permanent magnets 103, in this case too,
are associated with an epicyclic reduction unit of a per se
known type, generally designated by the reference numeral
104.

With particular reference to figure 7, in a different
embodiment of the device 100 the first permanent magnet,
designated by the reference numeral 200 1in this case, 1s
indeed parallel to the second permanent magnets, designated
by the reference numeral 201 in thils case, but is mounted
eccentrically thereto; in any case, the second permanent
magnets 201 are instead arranged on an ldeal cylindrical

surface.
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This arrangement allows to reduce the rotation rate,
since the first permanent magnet 200 significantly affects
only the second permanent magnets 201 located proximate
thereto.

With particular reference to figure 8, 1n an
additional different embodiment of the device 100 a
plurality of first permanent magnets connected to the motor
means, designated by the reference numeral 300 1n this
case, 1s external to the double—-glazing unit 301 and to the
second magnets, designated by the reference numeral 302 1n
this case, to which they remain parallel and laterally
adjacent, maintaining the radial closure of the lines of
force.

In practice, it has been observed that the present
invention has achieved the intended aim and objects.

In particular, it should be noted that by virtue of
its perfectly balanced structure, the actuation unit
according to the invention requires no supporting and
balancing structure, with a considerable saving 1n terms of
bulk and flexibility in application to the most disparate
types of double-glazing unit.

It should also be noted that the force that can be
transmitted by the actuation unit according to the
invention is particularly simple to 1increase, since 1t
indeed requires a greater longitudinal extension of the

magnets that constitute the coupling.

me

Besides, longitudinal bulk is highly less troublesc
and more available than radial bulk, in view of the similar
characteristics, in terms of longitudinal extension, of the

seats formed in the frame of the double-glazing unit.
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It should also be noted that the actuation unit

according to the 1i1nvention 1s suitable to reduce the

rotation rate, without altering the effectiveness and
structural balance characteristics.

It should also be noted that the electric motor
can convenlently be replaced with another suitable
motorization and even by a crank or other manual actuation
device.

With particular reference to figures 9 and 10, an
actuation unit according to the i1nvention, 1in another
embodiment, moves light-blocking means which, in this case,
are constituted by a Venetian blind 411 fixed to a window
412.

The blind 411 1s again moved from a fully-packed
condition to an opened-out condition and viceversa by means
for generating a rotary motion which are constituted, in
this case too, by an electric motor 413 which is part of the
unit, now designated by the reference numeral 410.

The unit 410, 1n this particular embodiment, 1is
accommodated 1n a contoured hollow element 414 comprising a
magnetic kinematilic coupling device which is constituted by a
first (central) permanent magnet 415, which is tubular, has
an axlal extension and polarization, and is connected so as

to rotate with the shaft of the motor 413.

In particular, the shaft of the motor 413 can be

extracted from the first magnet 415, ensuring, in case of

fault, quick and easy replacement of the motor 413.

The magnetic device also comprises two second
permanent magnets (satellite magnets) 416 arranged
symmetrically and mutually opposite with respect to the
first permanent magnet 415 and having an extension and a

polarization which are axilal, parallel and similar to the

first permanent magnet.
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In particular, the second permanent magnets 416
are suiltable to rotate, 1n relation to the rotation of the
first permanent magnet 415, about the first permanent magnet

415 by virtue of the closure of radial field lines.

In this case, the second permanent magnets 416 are
mutually rigidly coupled to a multistage epicyclic reduction
unit of a per se known type, dgenerally designated by the
reference numeral 417, which 1s suitable to transmit the
geared-down motion to the shaft 418 on which the wires 419,

P

from which the lower end of the Venetian blind 411 1is

suspended, are wrapped.

Moreover, in this embodiment the first permanent
magnet 415 1s contained 1n a capsule 420 for dielectric
separation with respect to the second permanent magnets 416.

Variations for window-mounting, eguivalent to
those for mounting in double-glazing units, are provided.

In this window-specific case too, it should be
noted that the actuation unit described with the present
invention requires no supporting structure and has a reduced
bulk and considerable flexibility in application to the most
disparate blind types.

The present 1invention 1s gsusceptible of numerous
modifications and wvariations, all of which are within the
scope of the inventive concept.

The detaills may be replaced with other technically
egqulivalent elements; the materials and the dimensions may be

any according to requirements.
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CLAIMS:

1. An actuation unit connected with 1light
blocking means movably arranged between a zrolled wup
condition and an opened out condition 1in a hermetic air

gar—

space of a double-glazing unit having a pair of glass panes

between which said hermetic ai1r space 1s formed, said
actuation unit comprising a magnetic KkKinematic coupling

device connected with means for generating a rotary motion

and with kinematic systems for moving said light blocking

means, sald magnetic kinematic coupling device comprising at

least one first permanent magnet which i1s arranged outside
salid hermetic air space and which i1s connected in rotation
with a shaft of said means for generating a rotary motion,
and at least one second permanent magnet arranged adjacent
said first permanent magnet and having a polarization

extending parallel to the polarization extension of said

first magnet such that sailid second permanent magnet rotates
in relation to the rotation of said first magnet 1n response
to a closure of radial field lines, said at least one second
permanent wmagnet being connected to a shaft of said
kinematic systems for moving said light blocking means
arranged inside said hermetic alr space for rotation of said
shaft of said kinematic systems for moving said 1light
blocking means dependent upon the rotation of said at least
one first permanent magnet.

2. The actuation unit connected with the light
blocking means in the double-glazing unit according to c¢laim

1, comprising at least two second magnets which rotate about
salid first magnet.

3. The actuation unit connected with the 1light
blocking means in the double-glazing unit according to claim

2, wherein said at least one first magnet 1s encapsulated
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with respect to said two second magnets by means of a
dielectric separation capsule.

4 . The actuation unit connected with the light
blocking means 1n the double-glazing unit according to claim
2, wherein said at least one first permanent magnet has an
axial extension and polarization, said at least two second
permanent magnets having an axial extension and polarization
which are parallel to said first magnet.

5. The actuation unit connected with the 1light
blocking means i1n the double-glazing unit according to claim
2, wherein said at least one first magnet 1s arranged in a
position which 1s axially symmetrical with respect to said
at least two second permanent magnets.

6. The actuatilion unit connected with the 1light
blocking means in the double-glazing unit according to claim

1, wherein said magnetilc kinematic coupling device comprises

a plurality of second magnets, which are arranged
substantially eqguidistant c¢ylindrically about said first
magnet, said first magnet beling arranged in an axially
symmetrical position 1n sailid magnetic Kkinematic coupling
device.

7. The actuation unit connected with the 1light

blocking means i1n the double-glazing unit according to claim

1, wherein said magnetic kinematic coupling device comprises

a plurality of second permanent magnets arranged equidistant

cylindrically about a central axis, sailid at least one first
permanent magnet being arranged axially parallel and
internally and eccentrically with respect to the central
axls of said second magnets.

8 . The actuation unit connected with the 1light

blocking means in the double-glazing unit according to claim

3, wherein said second permanent magnets are rigidly coupled

to a speed reduction unit.
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0. The actuation unit connected with the 1light

blocking means 1in the double-glazing unit according to claim
8, wherein said speed reduction unit 1s an epicyclic
reduction unit.

10. The actuation unit connected with the 1light

blocking means 1n the double-glazing unit according to claim

1, wherein said means for generating a rotary motion

comprises an electric motor which 1is arranged outside said

hermetic alr space removably connected with said at least

one first magnet.

11. The actuation unit connected with the light
blocking means 1n the double-glazing unit according to claim
10, wherein said electric motor comprises sailid shaft of said
means for generating a rotary motion which 1s extractably
connected inside said at least one first magnet.

12. The actuation unit connected with the light
blocking means i1n the double-glazing unit according to claim
9, whereiln said epicyclic reduction unit is connected to the
shaft of said kinematic systems for moving saild light
blocking means on which flexible elements wind, the lower
end of said light blocking means being suspended from said
flexible elements.

13. The actuation unit connected with the light

blocking means in the double-glazing unit according to claim

1, wherein one of the glass panes of said double glazing
unit 1s 1interposed between said at least one first permanent
magnet and said at least one second magnet, said at least
one first magnet belng arranged parallel and laterally
adjacent to said at least one second magnet for maintalning
the closure of the radial field lines.

14 . The actuation unit connected with the light
blocking means in the double-glazing unit according to claim
1, wherein said magnetic KkKinematic coupling unit 1is

accommodated 1n a contoured hollow element.
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15. The actuation unit connected with the light
blocking means in the double-glazing unit according to claim
14, wherein sailid contoured hollow element forms a corner

region of a frame of said double-glazing unit.
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