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Description

Field of Application

[0001] The present invention relates to a stacking unit
of slats on support half-ladders for the production of
Venetian blinds, as well as to a combined application
method of hooks and half-ladders to a slat.

State of the art

[0002] As is known, Venetian blinds are composed of
a plurality of slats, positioned parallel to each other and
held in position by means of cord support structures.
Such structures are essentially of two types.
[0003] A first type of structure is called a "full ladder",
that is to say composed of two parallel ribs (positioned
in the height-wise direction of the blind) and by a plurality
of cross-members which connect them to each other at
regular intervals. A slat is associated to each cross-mem-
ber, resting thereon (if the cross-member is single) or
inserted therein if the cross-member is multiple. A rele-
vant stacking unit is known from EP 2253794 A2.
[0004] A second type of structure is called a "separated
ladders" or "half-ladder", that is to say is composed of
two cords separate from each other and each provided
with a plurality of string eyelets distributed at regular dis-
tances along the single cord. The support cords are po-
sitioned in pairs at opposite sides of the slats, generally
transversally aligned. The cords are associated to the
slats in correspondence with the eyelets by means of
staples or hooks fixed to the lateral rims thereof. The
slats, which may have any cross-section, such as a C, Z
or S-shape, must have bent rims (as shown in Figure 1)
so as to constitute a reinforced zone able to rigidly sup-
port a hook or a staple.
[0005] The staples are attachment elements struc-
tured to block a single eyelet directly in contact with the
rim of the slat. The eyelet is positioned between the slat
and the staple. Generally this operation is performed
manually with the help of a staple gun to apply the staples.
[0006] The hooks may be of many types, but all char-
acterised by the fact that the eyelet is blocked directly
onto the hook and not onto the slat.
[0007] One type of widely diffused hook is shown in
Figure 2 and is composed of a U-element, which defines
the anchorage portion to the slat, and by an open ring,
which extends from the U-element in a position opposite
to the two free ends of the U and in correspondence with
which the eyelet is inserted. The open ring is then closed
after inserting the eyelet.
[0008] Devices for automatically applying the U-hooks
with rings to the rims of the slats are known, see, e.g. US
4606099 A. More in detail, such devices consists of a
central guide which the slat slides along. Laterally to such
guide a matrix is positioned on each side to block the
bent rim of the slat. Said matrix is composed of two cou-
pled parts, suitable for opening, which enclose the rim of

the slat between them as in a vice in a suitably shaped
seat. A thrust element and a hook feeder are associated
to each matrix. The thrust element is guided to enter in-
side the inner seat of the matrix bearing in front of it a
single hook to apply to the rim. The hooks are positioned
in front of the head of the thrust element by means of a
chute connected to the feeder.
[0009] Such application devices may be inserted in-
line on a production plant (profiling, punching, etc.) of the
slats. The application of the hooks is slower than the pro-
duction and machining operations of the slats and be-
comes the bottleneck of the process. In-line configuration
is therefore only acceptable in plants sized for small pro-
duction lots.
[0010] For production at an industrial level in-line con-
figuration is, instead, not acceptable. The application of
the hooks is therefore performed out of line, on dedicated
stations separate from the production and machining line
of the slats.
[0011] Generally, the final operation of coupling the
half-ladders to the hooks already fixed to the slats is con-
ducted manually, often even in industrial production.
[0012] Automatic coupling systems of the half-ladders
to the hooks already anchored to the slats exist however.
These systems are placed in dedicated stations separate
from those for applying the hooks, in correspondence
with which the final assembling of the Venetian blinds
takes place with the stacking of the slats.
[0013] Up to today, the operation of attaching the
hooks has always been kept completely separate from
the coupling operation of the half-ladders to the hooks
on account of plant and operating complexities, not yet
overcome, which the combination of such two operations
entails. This slows down the assembly process of the
Venetian blinds, introducing downtime and imposing a
doubling of the machining stations.

Presentation of the invention

[0014] Consequently, the purpose of the present in-
vention is to eliminate entirely or in part the drawbacks
of the prior art mentioned above, by making available a
unit for stacking slats on support half-ladders for the pro-
duction of Venetian blinds, which makes it possible to
perform the operation of attaching the hooks to the slats
and the operation of coupling the half-ladders to the
hooks in a combined manner.
[0015] A further purpose of the present invention is to
make available a unit for stacking slats on support half-
ladders which is easy to operate.
[0016] A further purpose of the present invention is to
make available a unit for stacking slats on support half-
ladders which is simple and economical to make.
[0017] A further purpose of the present invention is to
make available a combined application method of hooks
and half-ladders to a slat which permits the two opera-
tions to be combined in a simple and reliable manner.
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Brief description of the drawings

[0018] The technical characteristics of the invention,
according to the aforesaid purposes, can be seen clearly
from the contents of the following claims and the advan-
tages of the same will be more clearly comprehensible
from the detailed description below, made with reference
to the attached drawings, showing one or more embod-
iments by way of non-limiting examples, wherein:

- Figure 1 shows in perspective view an example of
slat with bent rims;

- Figure 2 shows in perspective view an example of a
hook with an open ring;

- Figure 3 shows an overall perspective view of a
stacking unit according to a preferred embodiment
of the present invention, shown in an operating step
prior to the application of the hooks and of the half-
ladders to the rim of a slat;

- Figure 4 shows a perspective view of the stacking
unit in Figure 3, shown in an operating step of lifting
after the application of the hooks and of the half-
ladders;

- Figure 5 shows a perspective view of the stacking
unit in Figures 3 and 4, shown in an operating step
of inserting a new slat;

- Figures 6 and 7 show a view respectively from above
and from the side of the stacking unit in Figure 3;

- Figures 8 to 16 show in sequence the steps of ap-
plying a hook and inserting a half-ladder by means
of a stacking unit according to a preferred embodi-
ment of the present invention; the drawings are rel-
ative to a detail of an assembling group where some
parts have been removed to show others more clear-
ly;

- Figures 17 and 18 show two views in lateral cross-
section of a detail relative to a matrix in two different
operating positions.

Detailed description

[0019] With reference to the appended drawings ref-
erence numeral 1 globally denotes a stacking unit of slats
on support half-ladders for the production of Venetian
blinds according to the invention.
[0020] As will be described clearly below the stacking
unit 1 according to the invention makes it possible to per-
form the operation of attaching the hooks to the slat and
the operation of coupling the half-ladders to the hooks in
a combined manner.
[0021] Reference will be made to a half-ladder S’ of
the known type, having a longitudinal rib P from which
eyelets O extend positioned at a regular intervals. Ref-
erence will be made to a hook G, of the known type, an
example of which is shown in Figure 2, comprising an
anchorage portion G1 to the slat L and an open ring G2,
which extends in an opposite position to the coupling
portion and destined to engage an eyelet O of a half-

ladder. The anchorage portion is composed of two par-
allel appendages G1’ and G1" which at the moment of
anchorage get deformed to engage on the rim of the slat
assuming the shape of hooks.
[0022] In particular, the stacking unit 1 is destined to
be associated to one or more identical units to constitute
an assembling station of the Venetian blinds. In particu-
lar, the units 1 are moveably associated to a longitudinal
support bar (not shown) along which the slats are made
to slide. The units 1 may be repositioned along said bar
to adapt to the length of the slats. Such assembling sta-
tion may be placed in line with a slat production machine,
or be placed off line so as not to slow down the faster
slat production process.
[0023] Here and henceforth in the description and the
claims, reference will be made to the stacking unit in con-
ditions of use. The references to an upper or lower posi-
tion should therefore be understood in this sense.
[0024] According to a general embodiment of the in-
vention, The stacking unit 1 comprises at least one group
2 for assembling on a slat L a hook G and a half-ladder
S’. Said assembling group 2 being positioned laterally in
relation to a longitudinal axis X along which the individual
slats L slide to engage a longitudinal rim B of a slat L.
[0025] Preferably, as shown in Figures 3 to 7, and as
described further below, the stacking unit comprises two
assembling groups 2’, 2" positioned on opposite sides of
the longitudinal axis X to engage both longitudinal rims
B of a slat L and thus permit the application of hooks and
half-ladders contemporaneously on both sides of the slat.
[0026] As will be clarified by the description below, ac-
cording to a preferred embodiment, the single assem-
bling group 2’, 2" has an asymmetric structure with re-
spect to a transversal direction to the axis X. Considering
this asymmetric structure, it is preferable for the two as-
sembling groups 2’, 2" to be entirely identical. The ar-
rangement of the two assembling groups in frontal posi-
tions opposite in relation to the longitudinal axis X permits
however that the forces applied to the slat are balanced,
reducing the risk of deformation thereof.
[0027] According to the aforesaid general embodi-
ment, each assembling group 2’, 2" in turn comprises a
matrix 11, 12 which defines a cavity 13 parallel to the
longitudinal axis X to house a rim portion B of a slat.
[0028] Operatively, the matrix 11, 12 acts so as to re-
tain the rim portion B of the slat in correspondence with
which the hook G is to be applied, so as to absorb the
impulsive force applied to the hook to permit the anchor-
age thereof and impose a bending of the anchorage ap-
pendages G1’ and G1" against the rim of the slat after
perforating it. To such purpose, in particular the matrix
is provided with suitable seats 13a in correspondence
with the cavity 13 to guide the bending of such append-
ages.
[0029] The matrix comprises a first 14 and a second
15 aperture of access to the cavity 13. Between two ac-
cess apertures - parallel to the longitudinal direction X -
a through aperture 16 is made in said matrix. The function
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of such apertures will be described below.
[0030] Advantageously, as shown in Figures 17 and
18, the matrix is divided into two portions: a lower portion
11, which is positioned under the rim B of the slat, and
an upper portion 12, which is positioned above such rim
B. The aforesaid cavity 13 is made at the interface be-
tween said two portions 11 and 12.
[0031] Preferably, the first 14 and the second aperture
15 are made in the upper portion 12. The through aper-
ture 16 may cross both portions in a direction which is
incident to the interface surface or only to the upper por-
tion 12.
[0032] According to one embodiment not shown in the
appended Figures, the two portions of the matrix overlap
at least partially and the two access apertures to the cav-
ity are also made at the interface between the two por-
tions.
[0033] According to the preferred embodiment illustrat-
ed in the appended Figures, the two portions 11, 12 of
the matrix are movable in relation to one another between
an adjacent position, in which they hold the rim portion
B of the slat L between them in a vice, in correspondence
with the cavity 13, and at least one partially separated
position, wherein said two portions are distanced from
one another to widen the cavity 13 in transversal direc-
tion, so as to permit the relative sliding of the ring G2 of
a hook G anchored to the rim B inside the cavity. In par-
ticular, as will be clarified by the continuation of the de-
scription, the partial separation of the two portions aims
to permit the sliding of said ring from the first aperture 14
as far as the second aperture 15, passing through the
through aperture 16.
[0034] Advantageously, such two portions 11, 12 of
the matrix can be moved away from each other beyond
said partially separated position to reach a completely
separated position, in which the two portions 11, 12 of
the matrix are distanced from each other to completely
free the rim B of the slat and a hook G associated to it,
from the cavity 13, and thereby permit the distancing of
the slat (with hook and half-ladder associated to it) from
the assembling group 2’, 2".
[0035] The two portions 11 and 12 of the matrix are
movable by means of actuators 17, consisting for exam-
ple of electric, pneumatic or hydraulic pistons.
[0036] Again according to the aforesaid general em-
bodiment, each assembling group 2’, 2" comprises a de-
vice 10, 31 for applying hooks G to the rim B of a slat L
in correspondence with the first aperture 14. Said appli-
cation device 10, 31 positions the individual hook G on
the rim B with the anchorage portion G1 engaged on said
rim and with the ring G2 positioned inside the cavity 13
of the matrix.
[0037] Preferably, as shown in the appended draw-
ings, the hook application device 10 comprises a hook
G feeder 20, which by means of a chute 21 positions one
hook at a time on the matrix 13 next to the first aperture
14. The feeder may be of the stacking or vibrational type
and permits feeding of the hooks G positioning them with

the anchorage portion G1 facing towards the first aper-
ture 14 and with the ring aperture G2 facing towards the
second aperture 15 transversally (i.e. parallel to the lon-
gitudinal direction X).
[0038] According to the preferred embodiment illustrat-
ed in the appended Figures, the application device 10
comprises a first thrust element 31 movable along a first
working direction Y1, incident to the rim B, between:
[0039] -a thrust position, in which said thrust element
31 engages the cavity 13 of the matrix passing through
the first aperture 14 to push a hook G positioned next to
the first aperture 14 against the rim B so as to bring the
anchorage portion G1 to engage on the rim and leave
the ring G2 outside the rim B inside the first aperture 14,
and
[0040] - a release position, in which it does not engage
the cavity 13, freeing the first aperture 14.
[0041] As can be seen in particular from figures 8 to
13, the first thrust element 31 slides inside a guide 34, in
correspondence with which the exit of the feeder chute
21 is placed. The thrust element 31 acts as a regulator
element of the descent movement of the hooks from the
chute. In particular, when the end tip of the thrust element
31 occupies the guide 34 passing beyond the exit of the
chute 21, the descent of the hook is prevented.
[0042] Each assembling group 2’, 2" comprises:

- a device 40 for guiding a half-ladder S’ in a position-
ing direction Z which crosses the matrix 13 in corre-
spondence with the through aperture 16; and

- a device 32 for closing the open ring G2 of a hook
G, said closure device 32 being positioned to act in
correspondence with the second aperture 15 of the
matrix.

[0043] More in detail, the guide device 40 comprises
a linear guide 41 which retains within it in the aforesaid
positioning direction Z the longitudinal rib P of the half-
ladder S’ , leaving an eyelet O on the outside at the point
of the through aperture 16 and facing towards the inside
of the cavity 13.
[0044] The stacking unit 1 comprises means 4, 5 for
generating a relative movement between the slat L and
the matrix 13 parallel to the longitudinal direction X for a
tract equivalent to the distance D between the first 14
and the second aperture 15.
[0045] Operatively, as already mentioned, thanks to
this relative movement, a ring G2 of a hook G - already
anchored to the rim B by means of the application device
31 at the first aperture 14 - shifts along the cavity 13 from
said first aperture 14 to the second aperture 15 crossing
the through aperture 16. During such relative movement
along the cavity 13, the open ring G2 engages the eyelet
O positioned there and pulls it with itself as far as the
second aperture 15, where the ring G2 with the eyelet O
engaged inside it, is closed by the closure device 32.
[0046] Preferably, to permit or merely facilitate (de-
pending on the conformation of the cavity) the aforesaid
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relative sliding movement the portions of the matrix are
brought into the aforesaid partially separated position.
[0047] Preferably, the aforesaid relative movement is
obtained moving only the matrix and leaving the slat L
still.
[0048] According to a preferred embodiment, said
means for generating a movement consist of means 4,
5 of moving the assembling group 2 with respect to a
fixed support structure 3 parallel to the longitudinal direc-
tion X.
[0049] More in detail, as shown in particular in Figures
3 and 7, the stacking unit 1 comprises a fixed support
structure 3. A movable support plate 5 is moveably con-
nected to this fixed structure 3 by means of guides 4
parallel to the longitudinal direction X. The moveable sup-
port plate 5 supports a single assembling group 2. The
movement of the plate 5 and of the group associated
thereto is performed by means of one or more dedicated
actuators 6.
[0050] Advantageously, the closure device comprises
a second thrust element 32 movable along a second
working direction Y2, incident to the rim B or passing next
to it, between a thrust position, in which it engages the
cavity 13 of the matrix passing through the second ap-
erture 15, and a release position, in which it does not
engage the cavity 13.
[0051] According to the embodiment illustrated in the
appended Figures, the two working directions Y1 and Y2
of the two thrust elements are parallel and coplanar to
each other.
[0052] Advantageously, the two thrust elements 31, 32
are moved by a common actuator 33 between the thrust
and release positions.
[0053] In the stacking unit 1 a sliding plane m of the
individual slat L may be defined, in correspondence with
which plane the slat L is supported with both its longitu-
dinal rims B. The common lying plane n of the two working
directions Y1, Y2 is angled with respect to said sliding
plane m by an angle a. Operatively, this facilitates the
insertion of the hooks in the rim B.
[0054] Advantageously, as may be observed in figures
11 and 15, the head portion 32a of the second thrust
element 32 has a seat shaped so that the thrust action
is concentrated on the ring, deforming it. Diversely the
head portion 32a of the first thrust element 32 has a seat
shaped so that the ring may be entirely housed therein
and the thrust applied to the sides of the ring, in corre-
spondence with the base of the anchorage portion G1.
[0055] Preferably, the guide device 40 of the half-lad-
der S’ comprises means of positioning a single eyelet O
of the half-ladder S’ in correspondence with the through
aperture 16 of the matrix.
[0056] According to one embodiment, the guide device
40 comprises means of moving the half-ladder S’ in the
linear guide 41 according to a way of advancement A
along the positioning direction Z to progressively bring
each eyelet O in correspondence with the through aper-
ture 16. The positioning means comprise at least one

sensor (not shown; preferably of the optical type) to de-
tect the transit before it of an eyelet during a movement
of the half-ladder along the positioning direction Z. The
sensor faces onto the through aperture 16 at a predefined
distance H from the cavity 13 with respect to the posi-
tioning direction Z. Operatively, the eyelet O is position-
able in correspondence with the cavity 13 operating the
movement means to move the half-ladder by a tract
equivalent to the aforesaid predefined distance H along
the positioning direction Z at the moment in which the
sensor detects the passage of an eyelet O.
[0057] Alternatively, mechanical type positioning
means may be envisaged, comprising for example me-
chanical abutments and vertical tensioning systems of
the half-ladder (for example by means of weights).
[0058] Advantageously, the guide device 40 of the half-
ladder S’ comprises means of retaining the half-ladder
S’ in the linear guide 41. Such means may be manually
adjustable frictioning elements, or frictioning systems
controlled remotely which may also completely block the
half-ladder inside the guide.
[0059] According to the preferred embodiment, shown
in Figures 3 to 7, the stacking unit 1 comprises at least
one slat loader 60.
[0060] The loader may be of any type suitable for the
purpose. In particular, as shown in the appended draw-
ings, the loader 60 may be composed of two bars 61 and
62 provided with sprung teeth for the positioning of the
slats already inserted in the half-ladder.
[0061] Advantageously, the stacking unit 1 comprises
means 60 of moving a slat L from a position for applying
hooks and half-ladders to a dropping position into the
loader.
[0062] Operatively, the movement of the slat L makes
the half-ladder S’ associated to it advance pulling it into
the guide device 40.
[0063] Such means of movement of the half-ladder
may consist for example of a hoist 30, comprising a pneu-
matic, hydraulic or electric cylinder.
[0064] The functional operating steps of the stacking
unit 1 as they appear in the sequence in Figures 8 to 16
are briefly described. The description sets out to draw
attention to the movements of the various elements in
the area for applying the hooks and the slats.
[0065] In Figure 8 the matrix is shown with the two por-
tions 11 and 12 completely separate; the slat L has just
been positioned; the half-ladder is already positioned
with an eyelet in the through aperture 16 in correspond-
ence with the cavity 13. In Figure 9 the two portions of
the matrix are closed and a hook G is positioned next to
the first aperture 14 (Figure 10). In Figure 11, the first
thrust element 31 has been activated (together with the
second thrust element 32 which runs idle) and the hook
is anchored to the rim. The two portions 11 and 12 of the
matrix are partially separated (Figure 12) and the entire
assembling group 2 is moved parallel to the direction X:
the already anchored hook passes with the ring G2 from
the first aperture 14 to the second aperture 15 passing
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through the through aperture 16 where it engages the
eyelet O pulling it with itself (Figure 13). The matrix is
then closed again completely (Figure 14) and the second
thrust element 32 is then activated (together with the first
thrust element 31 which runs idle) with closing of the ring.
The half-ladder is now associated to the hook. The matrix
can be opened and the slat moves upwards inside the
loader pulling the half-ladder with itself.
[0066] The present invention also relates to a method
of positioning a support half-ladder (comprising a plurality
of pairs of cross-members T1, T2) for the production of
Venetian blinds.
[0067] Preferably, but not necessarily, the method is
applied to a stacking unit 1 according to the present in-
vention.
[0068] According to a general embodiment, the meth-
od comprises the following operating steps:
[0069] a) providing a stacking unit 1 of slats L compris-
ing laterally, in relation to a longitudinal axis X along which
the individual slats L slide, a matrix 11, 12 which defines
a cavity 13 parallel to the longitudinal axis X for housing
a portion of rim B of a slat and comprises a first 14 and
a second aperture 15 of access to the cavity 13, between
which apertures a through aperture 16 is made;
[0070] b) positioning a half-ladder S’ across said
through aperture 16 with an eyelet O positioned at the
height of such aperture and facing towards the cavity 13
of the matrix;
[0071] c) applying a hook G to said rim portion B at the
first aperture 14 with the anchorage portion G1 engaging
on said rim and with the ring G2 positioned inside the
cavity 13 of the matrix and positioned with the aperture
facing in the direction of the second aperture 15;
[0072] d) determining a relative movement of the slat
L and the matrix 13 in such a way that the ring G2 shifts
along the cavity 13 from such first aperture 14 to the
second aperture 15 crossing the through aperture 16 and
engaging the eyelet O positioned there, pulling it with
itself as far as the second aperture 15; and
[0073] e) closing the ring G2 with the eyelet O engaged
inside it in correspondence with the second aperture 15.
[0074] The aforesaid operating steps are cyclically re-
peated on each slat which is inserted in the stacking unit
and associated by the half-ladder S’ to the slat preceding
it.
[0075] Advantageously, the stacking unit 1 comprises
two matrixes 11, 12, positioned laterally to the longitudi-
nal axis X in opposite positions, each housing a portion
of the two opposite rims of a slat. The operating steps
from b) to d) of the method being performed at both ma-
trixes for the two opposite rims. This way the hooks and
relative half-ladders are applied to both sides of the slat
contemporarily.
[0076] The invention permits numerous advantages to
be obtained, in part already described.
[0077] The stacking unit 1 according to the invention
makes it possible to perform the operation of attaching
the hooks to the slat and the operation of coupling the

half-ladders to the hooks in a combined manner. Such
operations may therefore be conducted in the same sta-
tion with a reduction of downtime, but also with a simpler
plant design. The insertion of the half-ladders no longer
requires a dedicated station.
[0078] As appears clearly from the previous descrip-
tion, the stacking unit of slats on support half-ladders is
easy to manage, for example by means of a normal PLC.
[0079] The stacking unit is also simple and economical
to produce, given that it makes use of device at least in
part already present on the market, such as the hook
application device (without closing of the ring).
[0080] In particular, in the entirely preferred case of
two opposite assembling groups, the slat is balanced as
regards the forces applied during the anchorage of the
hooks and the closing of the rings.
[0081] The combined application method of hooks and
half-ladders to a slat permits the two operations to be
combined in a simple and reliable manner.
[0082] The invention thus conceived thereby achieves
the predefined aims.
[0083] Obviously, its practical embodiments may as-
sume forms and configurations different from those de-
scribed while remaining within the scope of protection of
the invention.
[0084] Furthermore, all the parts may be replaced with
technically equivalent parts and the dimensions, shapes
and materials used may be varied as required.

Claims

1. Unit for stacking slats on support half-ladders for the
production of venetian blinds, comprising at least
one group (2) for assembling on a slat (L) a hook (G)
and a half-ladder (S’) with eyelets (O) projecting from
a longitudinal rib (P), each hook (G) comprising an
anchorage portion (G1) to the slat (L) and an open
ring (G2) to engage an eyelet (O), said group (2)
being positioned laterally to a longitudinal axis (X)
along which the individual slats (L) slide to engage
a longitudinal rim (B) of a slat (L), said group (2) in
turn comprising:

- a matrix (11, 12) which defines a cavity (13)
parallel to the longitudinal axis (X) to house a
portion of rim (B) of a slat and comprises a first
(14) and a second aperture (15) of access to the
cavity (13), between which apertures a through
aperture (16) is made;
- a device (10,31) for applying hooks (G) to the
rim (B) of a slat (L) at said first aperture (14),
said device applying a hook (G) to the rim (B)
with the anchorage portion (G1) engaging on
said rim and with the ring (G2) positioned inside
the cavity of the matrix ; characterised by the
fact that the assembling group (2) comprises:
- a device (40) for guiding a half-ladder (S’) along
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a positioning direction (Z) which crosses the ma-
trix (13) at the through aperture (16), said device
(40) comprising a linear guide (41) which retains
the longitudinal rib (Z) of the half-ladder (S) with-
in it along said positioning direction, leaving an
eyelet (O) on the outside in correspondence with
the through aperture (16) and facing towards the
inside of the cavity (13);
- a device (32) for closing the open ring (G2) of
a hook (G), said closure device (32) being posi-
tioned to act in correspondence with the second
aperture of the matrix; and
by the fact that the stacking unit (1) comprises
means (4,5) for generating a relative movement
between the slat (L) and the matrix (13) parallel
to the longitudinal direction (X) for a tract equiv-
alent to the distance (D) between the first (14)
and the second aperture (15), in such a way that
a ring (G2) of a hook (G) anchored to the rim (B)
by means of the applicator device (10, 31) at the
first aperture (14) shifts along the cavity (13)
from said first aperture (14) to the second aper-
ture (15) crossing the through aperture (16), dur-
ing such relative movement along the cavity the
open ring (G2) engaging the eyelet (O) posi-
tioned there and pulling it with itself as far as the
second aperture (15), where the ring (G2), with
the eyelet engaged inside it, is closed by the
closure device (32).

2. Stacking unit according to claim 1, wherein the matrix
is divided into a lower portion (11) and an upper por-
tion (12), said cavity (13) being made at the interface
between the two portions (11, 12).

3. Stacking unit according to claim 1 or 2, wherein the
first (14) and the second aperture (15) are made in
the upper portion (12).

4. Stacking unit according to claim 2 or 3, wherein the
two portions (11, 12) of the matrix are movable in
relation to one another between an adjacent position,
in which they hold the rim portion (B) of the slat (L)
between them in a vice, in correspondence with the
cavity (13), and at least one partially separated po-
sition, wherein the two portions (11,12) of the matrix
are distanced from one another to widen the cavity
(13) in a transversal direction, so as to permit the
relative sliding of the ring (G2) of a hook (G) anchored
to the rim (B) from the first aperture (14) as far as
the second aperture (15), passing through the
through aperture (16).

5. Stacking unit according to claim 4, wherein the two
portions (11, 12) of the matrix are movable in relation
to one another between said adjacent position and
a completely separated position, in which the two
portions (11, 12) of the matrix are distanced from

each other to completely free the rim (B) of the slat
and a hook (G), associated to it, from the cavity (13).

6. Stacking unit according to one or more of the previ-
ous claims, wherein said hook application device
(10) comprises a hook (G) feeder (20) which by
means of a chute (21) positions one hook at a time
on the matrix (13) next to the first aperture (14), with
the anchorage portion (G1) facing towards the first
aperture (14) and with the ring aperture (G2) facing
towards the second aperture (15) parallel to the lon-
gitudinal direction (X).

7. Stacking unit according to one or more of the previ-
ous claims, wherein said applicator device (10) com-
prises a first thrust element (31) movable along a
first working direction (Y1), incident to the rim (B),
between a thrust position, in which it engages the
cavity (13) of the matrix passing through the first ap-
erture (14) to push a hook (G) positioned next to the
first aperture (14) against the rim (B) so as to bring
the anchorage portion (G1) to engage on the rim and
leave the ring (G2) outside the rim (B) inside the first
aperture (14), and a release position, in which it does
not engage the cavity (13) freeing the first aperture
(14).

8. Stacking unit according to one or more of the previ-
ous claims, wherein said closure device comprises
a second thrust element (32) movable along a sec-
ond working direction (Y2), incident to the rim (B) or
passing next to it, between a thrust position, in which
it engages the cavity (13) of the matrix passing
through the second aperture (15), and a release po-
sition, in which it does not engage the cavity (13).

9. Stacking unit according to claim 7 and 8, wherein
said first (Y1) and said second working direction (Y2)
are parallel and coplanar to each other.

10. Stacking unit according to claim 9, wherein a sliding
plane (m) of the individual slat (L) is defined, in cor-
respondence with which plane the slat (L) is support-
ed with both its longitudinal rims (B), the common
lying plane (n) of the two working directions (Y1, Y2)
forming an angle (a) with the sliding plane (m).

11. Stacking unit according to claim 9 or 10, wherein the
two thrust elements (31, 32) are moved by a common
actuator (33) between the thrust and release posi-
tions.

12. Stacking unit according to one or more of the previ-
ous claims, wherein the guiding device (40) of the
half-ladder (S’) comprises means for positioning a
single eyelet (O) of the half-ladder (S’) at the through
aperture (16) of the matrix.
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13. Stacking unit according to claim 12, wherein the
guiding device (40) comprises means for moving the
half-ladder (S’) in the linear guide (41) according to
a way of advancement (A) along the positioning di-
rection (Z) to progressively bring each eyelet (O) to
the through aperture (16), the positioning means
comprising at least one sensor to detect the transit
before it of an eyelet during a movement of the half-
ladder in the positioning direction (Z), the sensor fac-
ing the through aperture (16) at a predefined dis-
tance (H) from the cavity (13) with respect to the
positioning direction (Z), the eyelet (O) being posi-
tionable in correspondence with the cavity (13) op-
erating the movement means to move the ladder by
a tract equivalent to said predefined distance (H)
along the positioning direction (Z) at the moment in
which the sensor detects the transit of an eyelet (O).

14. Stacking unit according to claim 13, wherein the sen-
sor is of the optical type.

15. Stacking unit according to claim 13 or 14, wherein
the guide device (40) of the half-ladder (S) comprises
means of retaining the half-ladder (S) in the linear
guide (41).

16. Stacking unit according to one or more of the previ-
ous claims, wherein the means for generating a rel-
ative movement between the slat (L) and the matrix
(13) consist of means (4,5) for moving the assem-
bling group (2) in relation to a fixed support structure
(3) parallel to the longitudinal direction (X).

17. Stacking unit according to one or more of the previ-
ous claims, comprising at least one slat loader (60)
and means (70) for moving a slat (L) from a position
for applying hooks and half-ladders to a dropping
position into the loader, the movement of the slat (L)
making the half-ladder (S) associated to it advance
by pulling it into the guide device (40).

18. Stacking unit according to one or more of the previ-
ous claims, comprising two assembling groups
(2’,2") positioned on opposite sides of the longitudi-
nal axis (X) to engage both longitudinal rims (B) of
a slat (L).

19. Method for applying hooks and half-ladders in com-
bination to a slat for the production of venetian blinds,
each half-ladder (S’) having a longitudinal rib (P)
from which eyelets (O) extend, each hook (G) com-
prising an anchorage portion (G1) to the slat (L) and
an open ring (G2) to engage an eyelet (O), the meth-
od comprising the following operating steps:

a) providing a stacking unit (1) of slats (L) com-
prising laterally, in relation to a longitudinal axis
(X) along which the individual slats (L) slide, a

matrix (11, 12) which defines a cavity (13) par-
allel to the longitudinal axis (X) for housing a
portion of rim (B) of a slat and comprises a first
(14) and a second access aperture (15) to the
cavity (13), between which apertures a through
aperture (16) is made;
b) positioning a half-ladder (S’) across said
through aperture (16) with an eyelet (O) posi-
tioned at the height of such aperture and facing
towards the cavity (13) of the matrix;
c) applying a hook (G) to said rim portion (B) at
the first aperture (14) with the anchorage portion
(G1) engaging on said rim and with the ring (G2)
positioned inside the cavity of the matrix and po-
sitioned with the aperture facing in the direction
of the second aperture (15);
d) determining a relative movement of the slat
(L) and the matrix (13) in such a way that the
ring (G2) shifts along the cavity (13) from such
first aperture (14) to the second aperture (15)
crossing the through aperture (16) and engaging
the eyelet (O) positioned there pulling it with it-
self as far as the second aperture (15); and
e) closing the ring (G2) with the eyelet (O) en-
gaged inside it in correspondence with the sec-
ond aperture (15).

20. Application method according to claim 19, wherein
the stacking unit (1) comprises two matrixes (11,12)
positioned laterally to the longitudinal axis (X) in op-
posite positions, to each house a portion of the two
opposite rims (B) of a slat, the operating steps from
b) to d) being performed at both matrixes for the two
opposite rims.

Patentansprüche

1. Stapeleinheit für Lamellen auf halben Stützleitern für
die Herstellung von Jalousien, umfassend wenigs-
tens eine Gruppe (2) für die Montage eines Hakens
(G) an einer Lamelle (L) und eine halbe Leiter (S’)
mit Ösen (O), die von einer Längsrippe (P) vorste-
hen, wobei jeder Haken (G) einen Verankerungsab-
schnitt (G1) zur Lamelle (L) und einen offenen Ring
(G2) zum Eingriff in einer Öse (O) umfasst, wobei
die Gruppe (2) quer zu einer Längsachse (X) ange-
ordnet ist, entlang der die einzelnen Lamellen (L)
gleiten, um mit einer Längskante (B) einer Lamelle
(L) in Eingriff gebracht zu werden, wobei die Gruppe
(2) ferner umfasst:

- eine Matrize (11, 12), die einen Hohlraum (13)
parallel zu der Längsachse (X) bildet, um einen
Abschnitt der Kante (B) einer Lamelle aufzuneh-
men und eine erste (14) und eine zweite Öffnung
(15) für den Zugang zu dem Hohlraum (13) um-
fasst, zwischen welchen Öffnungen eine Durch-
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gangsöffnung (16) ausgebildet ist,
- eine Vorrichtung (10, 31) zur Anbringung von
Haken (G) an der Kante (B) einer Lamelle (L)
an der ersten Öffnung (14), wobei die Vorrich-
tung einen Haken (G) an der Kante (B) anbringt,
in dem der Verankerungsabschnitt (G1) an der
Kante zum Eingriff kommt und wobei der Ring
(G2) in dem Hohlraum der Matrize angeordnet
ist,
dadurch gekennzeichnet, dass die Montage-
gruppe (2) Folgendes umfasst:
- eine Vorrichtung (40) zum Führen einer halben
Leiter (S’) entlang einer Anordnungsrichtung
(Z), die die Matrize (13) an der Durchgangsöff-
nung (16) schneidet, wobei die Vorrichtung (40)
eine Linearführung (41) umfasst, die die Längs-
rippe (Z) der halben Leiter (S) innerhalb sich ent-
lang der Anordnungsrichtung hält, wobei eine
Öse (O) an der Außenseite korrespondierend
zur Durchgangsöffnung (16) verbleibt und der
Innenseite des Hohlraums (13) zugewandt ist,
- eine Vorrichtung (32) zum Schließen des offe-
nen Rings (G2) eines Hakens (G), wobei die
Schließvorrichtung (32) derart positioniert ist,
dass sie korrespondierend zur zweiten Öffnung
der Matrize wirkt, und
dadurch, dass die Stapeleinheit (1) Mittel (4,5)
zur Erzeugung einer derartigen Relativbewe-
gung zwischen der Lamelle (L) und der Matrize
(13) parallel zu der Längsrichtung (X) für einen
Abschnitt, der dem Abstand (D) zwischen der
ersten (14) und der zweiten Öffnung (15) ent-
spricht, aufweist, dass ein Ring (G2) eines Ha-
kens (G), der an der Kante (B) mittels der Ein-
führvorrichtung (10, 31) an der ersten Öffnung
(14) festgesetzt wird, sich entlang des Hohl-
raums (13) von der ersten Öffnung (14) zu der
zweiten Öffnung (15) bewegt, die die Durch-
gangsöffnung (16) kreuzt, wobei während solch
einer Relativbewegung entlang des Hohlraums
der offene Ring (G2) in die Öse (O) eingreift, die
dort angeordnet ist, und diese so bis zur zweiten
Öffnung (15) mitzieht, wo der Ring (G2) mit der
in ihm in Eingriff befindlichen Öse durch die
Schließvorrichtung (32) geschlossen wird.

2. Stapeleinheit gemäß Anspruch 1, wobei die Matrize
in einen unteren Abschnitt (11) und einen oberen
Abschnitt (12) unterteilt ist, wobei der Hohlraum (13)
an der Schnittstelle zwischen den zwei Abschnitten
(11, 12) ausgebildet ist.

3. Stapeleinheit gemäß Anspruch 1 oder 2, wobei die
erste (14) und die zweite Öffnung (15) in dem oberen
Abschnitt (12) ausgebildet sind.

4. Stapeleinheit gemäß Anspruch 2 oder 3, wobei die
zwei Abschnitte (11, 12) der Matrize relativ zueinan-

der zwischen einer benachbarten Position, in der sie
den Kantenabschnitt (B) der Lamelle (L) zwischen
sich in einer Einspannbacke entsprechend dem
Hohlraum (13) halten, und wenigstens einer teilwei-
se getrennten Position beweglich sind, wobei die
zwei Abschnitte (11, 12) der Matrize voneinander
beabstandet sind, um den Hohlraum (13) in Quer-
richtung zu erweitern, um das relative Gleiten des
Rings (G2) eines Hakens (G), der an der Kante (B)
verankert ist, von der ersten Öffnung (14) bis zur
zweiten Öffnung (15), durch die Durchgangsöffnung
(16) hindurch zu ermöglichen.

5. Stapeleinheit gemäß Anspruch 4, wobei die zwei Ab-
schnitte (11, 12) der Matrize zueinander zwischen
der benachbarten Position und einer vollständig se-
paraten Position beweglich sind, in der die zwei Ab-
schnitte (11, 12) der Matrize voneinander beabstan-
det sind, um die Kante (B) der Lamelle und einen
Haken (G), der dieser zugeordnet ist, von dem Hohl-
raum (13) vollständig freizugeben.

6. Stapeleinheit gemäß einem oder mehrerer der vor-
angehenden Ansprüche, wobei die Hakeneinführ-
vorrichtung (10) eine Beschickungsvorrichtung (20)
für einen Haken (G) umfasst, mittels der eine Zuführ-
rinne (21) einen Haken nach dem anderen auf der
Matrize (13) benachbart zu der ersten Öffnung (14)
anordnet, wobei der Verankerungsabschnitt (G1)
der ersten Öffnung (14) und die Ringöffnung (G2)
der zweiten Öffnung (15) parallel zu der Längsrich-
tung (X) zugewandet ist.

7. Stapeleinheit gemäß einem oder mehreren vorher-
gehenden Ansprüchen, wobei die Einführvorrich-
tung (10) ein erstes Vorschubelement (31), das ent-
lang einer ersten Arbeitsrichtung (Y1), einfallend auf
die Kante (B), zwischen der Vorschubposition, in der
es mit dem Hohlraum (13) der Matrize in Eingriff ist
und durch die erste Öffnung (14) hindurch gescho-
ben ist, um einen Haken (G), der benachbart zur
ersten Öffnung (14) angeordnet ist, derart gegen die
Kante (B) zu schieben, dass der Verankerungsab-
schnitt (G1) mit der Kante in Eingriff gebracht wird
und der Ring (G2) außerhalb der Kante (B) innerhalb
der ersten Öffnung (14) verbleibt, und einer Freiga-
beposition, in der es nicht mit dem Hohlraum (13) in
Eingriff ist, beweglich ist, wodurch die erste Öffnung
(14) freigegeben wird.

8. Stapeleinheit gemäß einer oder mehreren vorange-
henden Ansprüche, wobei die Schließvorrichtung
ein zweites Vorschubelement (32) umfasst, das ent-
lang einer zweiten Arbeitsrichtung (Y2), die auf die
Kante (B) einfällt oder sich neben dieser erstreckt,
zwischen einer Vorschubposition, in der es mit dem
Hohlraum (13) der Matrize in Eingriff ist, die sich
durch die zweite Öffnung (15) hindurch erstreckt,
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und einer Freigabeposition, in der es nicht mit dem
Hohlraum (13) in Eingriff ist, bewegbar ist.

9. Stapeleinheit gemäß Anspruch 7 und 8, wobei die
erste (Y1) und die zweite Arbeitsrichtung (Y2) par-
allel oder planparallel zueinander sind.

10. Stapeleinheit gemäß Anspruch 9, wobei eine Glei-
tebene (m) der einzelnen Lamellen (L) in Überein-
stimmung zu der Ebene auf der die Lamelle (L) mit
beiden seiner Längskanten (B) abgestützt ist, die ge-
meinsame Anordnungsebene (n) der zwei Arbeits-
richtungen (Y1, Y2) gebildet ist, die einen Winkel (a)
mit der Gleitebene (m) bilden.

11. Stapeleinheit gemäß Anspruch 9 oder 10, wobei sich
die zwei Vorschubelemente (31, 32) durch einen ge-
meinsamen Aktuator (33) zwischen der Vorschub-
position und der Freigabeposition bewegbar sind.

12. Stapeleinheit gemäß einem oder mehreren voran-
gehenden Ansprüchen, wobei die Führungsvorrich-
tung (40) der halben Leiter (S’) Mittel zum Positio-
nieren einer einzelnen Öse (O) der halben Leiter (S’)
an der Durchgangsöffnung (16) der Matrize umfasst.

13. Stapeleinheit gemäß Anspruch 12, wobei die Füh-
rungsvorrichtung (40) Mittel zum Bewegen der hal-
ben Leiter (S’) in der Linearführung (41) gemäß eines
Vorschubs (A) entlang der Positionierungsrichtung
(Z) umfasst, um jede Öse (O) schrittweise zu der
Durchgangsöffnung (16) zu bringen, wobei die Po-
sitionierungsmittel wenigstens einen Sensor umfas-
sen, um den Vorbeilauf einer Öse, den sie zurück-
gelegen muss, während einer Bewegung der halben
Leiter in der Positionierungsrichtung (Z) zu bestim-
men, wobei der Sensor der Durchgangsöffnung (16)
mit einem vorbestimmten Abstand (H) von dem
Hohlraum (13) bezüglich der Positionierungsrich-
tung (Z) zugewandt ist, wobei die Öse (O) korres-
pondierend zum Hohlraum (13) positionierbar ist, die
Bewegungsmittel betätigt, um die Leiter um einen
Abschnitt, der dem vorbestimmten Abstand (H) ent-
spricht, entlang der Positionierungsrichtung (Z) zu
dem Zeitpunkt zu bewegen, bei dem der Sensor den
Vorbeilauf einer Öse (O) bestimmt.

14. Stapeleinheit gemäß Anspruch 13, wobei der Sen-
sor ein optischer Sensor ist.

15. Stapeleinheit gemäß Anspruch 13 oder 14, wobei
die Führungsvorrichtung (40) der halben Leiter (S)
Mittel zum Halten der halben Leiter (S) in der Line-
arführung (41) umfasst.

16. Stapeleinheit gemäß einem oder mehreren voran-
gehenden Ansprüchen, wobei die Mittel zum Erzeu-
gen einer relativen Bewegung zwischen der Lamelle

(L) und der Matrize (13) aus Mitteln (4, 5) zum Be-
wegen der Montagegruppe (2) bezüglich einer sta-
tionären Abstützanordnung (3) parallel zu der
Längsrichtung (X) bestehen.

17. Stapeleinheit gemäß einem oder mehreren voran-
gehenden Ansprüchen, umfassend wenigstens eine
Lamellenladevorrichtung (60) und Mittel (70) zum
Bewegen einer Lamelle (L) von einer Position zum
Anbringen der Haken und der halben Leiter zu einer
Übergabeposition in der Beladevorrichtung, wobei
die Bewegung der Lamelle (L) die halben Leiter (S),
die dieser zugeordnet ist, durch Ziehen in die Füh-
rungsvorrichtung (40) bewegt wird.

18. Stapeleinheit gemäß einem oder mehreren voran-
gehenden Ansprüchen, ferner umfassend zwei Mon-
tagegruppen (2’, 2"), die an entgegengesetzten Sei-
ten der Längsachse (X) angeordnet sind, um die bei-
den Längskanten (B) einer Lamelle (L) in Eingriff zu
bringen.

19. Verfahren zum Anbringen von Haken und halben
Leitern in Kombination mit einer Lamelle zur Herstel-
lung von Jalousien, wobei jede halbe Leiter (S’) eine
Längsrippe (P) umfasst, von der sich Ösen erstre-
cken, wobei jeder Haken (G) einen Verankerungs-
abschnitt (G1) zu der Lamelle (L) und einen offenen
Ring (G2) zum Eingriff einer Öse (O) umfasst, wobei
das Verfahren folgende Verfahrensschritte umfasst:

a) Bereitstellen einer Stapeleinheit (1) für La-
mellen (L), die quer zu einer Längsachse (X),
entlang der die einzelnen Lamellen (L) gleiten,
eine Matrize (11, 12) umfasst, die einen Hohl-
raum (13) parallel zu der Längsachse (X) zur
Aufnahme eines Abschnitts der Kante (B) einer
Lamelle bildet, und eine erste (14) und eine
zweite Zugangsöffnung (15) zu dem Hohlraum
(13) umfasst, zwischen denen eine Durch-
gangsöffnung (16) vorgesehen ist,
b) Anordnen einer halben Leiter (S’) entlang der
Durchgangsöffnung (16), wobei eine Öse (O)
auf der Höhe solch einer Öffnung angeordnet
ist und dem Hohlraum (13) der Matrize zuge-
wandt ist,
c) Anbringen eines Hakens (G) an dem Kanten-
abschnitt (B) an der ersten Öffnung (14), wobei
der Verankerungsabschnitt (G1) zu der Kante
in Eingriff kommt und der Ring (G2) innerhalb
des Hohlraums der Matrize angeordnet ist und
wobei die Öffnung derart angeordnet ist, dass
sie in Richtung der zweiten Öffnung (15) weist,
d) Bestimmen einer Relativbewegung der La-
melle (L) und der Matrize (13) derart, dass der
Ring (G2) sich entlang des Hohlraums (13) von
solch einer ersten Öffnung (14) zu der zweiten
Öffnung (15) bewegt, wobei die Durchgangsöff-
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nung (16) gekreuzt wird und die Öse (O), die
dort angeordnet ist, in Eingriff gebracht wird und
zusammen mit dieser bis zur zweiten Öffnung
(15) gezogen wird, und
e) Schließen des Rings (G2) mit der Öse (O),
die darin in Eingriff ist, korrespondierend zur
zweiten Öffnung (15).

20. Anbringungsverfahren gemäß Anspruch 19, wobei
die Stapeleinheit (1) zwei Matrizen (11, 12) umfasst,
die seitlich zu entgegengesetzten Seiten der Längs-
achse (X) angeordnet sind, um jeweils einen Ab-
schnitt der zwei entgegengesetzten Kanten (B) einer
Lamelle aufzunehmen, wobei die Verfahrensschritte
b) bis d) an beiden Matrizen für die zwei entgegen-
gesetzten Kanten ausgeführt werden.

Revendications

1. Unité d’empilement de lames sur des demi-échelles
de support pour la production de stores vénitiens,
comprenant au moins un groupe (2) d’assemblage
sur une lame (L) d’un crochet (G) et d’une demi-
échelle (S’) avec des oeillets (O) dépassant d’une
nervure longitudinale (P), chaque crochet (G) com-
prenant une partie d’ancrage (G1) à la lame (L) et
un anneau ouvert (G2) pour mettre en prise un oeillet
(O), ledit groupe (2) étant positionné latéralement à
un axe longitudinal (X) le long duquel les lames in-
dividuelles (L) coulissent pour mettre en prise un
bord longitudinal (B) d’une lame (L), ledit groupe (2)
comprenant quant à lui :

- une matrice (11, 12) qui définit une cavité (13)
parallèle à l’axe longitudinal (X) pour loger une
partie de bord (B) d’une lame et comprend une
première (14) et une seconde (15) ouverture
d’accès à la cavité (13), entre lesquelles ouver-
tures une ouverture traversante (16) est
réalisée ;
- un dispositif (10, 31) d’application de crochets
(G) au bord (B) d’une lame (L) au niveau de la-
dite première ouverture (14), ledit dispositif ap-
pliquant un crochet (G) sur le bord (B) avec la
partie d’ancrage (G1) se mettant en prise sur
ledit bord et avec l’anneau (G2) positionné à l’in-
térieur de la cavité de la matrice ;
caractérisée par le fait que le groupe d’assem-
blage (2) comprend :
- un dispositif (40) de guidage d’une demi-échel-
le (S’) le long d’une direction de positionnement
(Z) qui traverse la matrice (13) au niveau de
l’ouverture traversante (16), ledit dispositif (40)
comprenant un guide linéaire (41) qui retient la
nervure longitudinale (Z) de la demi-échelle (S)
en son sein le long de ladite direction de posi-
tionnement, laissant un oeillet (O) sur l’extérieur

en correspondance avec l’ouverture traversante
(16) et faisant face vers l’intérieur de la cavité
(13) ;
- un dispositif (32) de fermeture de l’anneau
ouvert (G2) d’un crochet (G), ledit dispositif de
fermeture (32) étant positionné pour agir en cor-
respondance avec la seconde ouverture de la
matrice ; et
par le fait que l’unité d’empilement (1) com-
prend des moyens (4, 5) de génération d’un dé-
placement relatif entre la lame (L) et la matrice
(13) parallèle à la direction longitudinale (X) pour
un trajet équivalent à la distance (D) entre la
première (14) et la seconde (15) ouverture, de
telle manière qu’un anneau (G2) d’un crochet
(G) ancré au bord (B) au moyen du dispositif
applicateur (10, 31) au niveau de la première
ouverture (14) se décale le long de la cavité (13)
de ladite première ouverture (14) à la seconde
ouverture (15) en traversant l’ouverture traver-
sante (16), durant ce déplacement relatif le long
de la cavité l’anneau ouvert (G2) mettant en pri-
se l’oeillet (O) positionné là et le tirant avec lui-
même jusqu’à la seconde ouverture (15), où
l’anneau (G2), avec l’oeillet mis en prise à l’in-
térieur de celui-ci, est fermé par le dispositif de
fermeture (32).

2. Unité d’empilement selon la revendication 1, dans
laquelle la matrice est divisée en une partie inférieure
(11) et une partie supérieure (12), ladite cavité (13)
étant réalisée au niveau de l’interface entre les deux
parties (11, 12).

3. Unité d’empilement selon la revendication 1 ou 2,
dans laquelle les première (14) et seconde (15)
ouvertures sont réalisées dans la partie supérieure
(12).

4. Unité d’empilement selon la revendication 2 ou 3,
dans laquelle les deux parties (11, 12) de la matrice
sont mobiles l’une par rapport à l’autre entre une
position adjacente, dans laquelle elles maintiennent
la partie de bord (B) de la lame (L) entre elles en un
étau, en correspondance avec la cavité (13), et au
moins une position partiellement séparée, dans la-
quelle les deux parties (11, 12) de la matrice sont
espacées l’une de l’autre pour élargir la cavité (13)
dans une direction transversale, de façon à permet-
tre le coulissement relatif de l’anneau (G2) d’un cro-
chet (G) ancré sur le bord (B) de la première ouver-
ture (14) jusqu’à la seconde ouverture (15), en pas-
sant à travers l’ouverture traversante (16).

5. Unité d’empilement selon la revendication 4, dans
laquelle les deux parties (11, 12) de la matrice sont
mobiles l’une par rapport à l’autre entre ladite posi-
tion adjacente et une position totalement séparée,
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dans laquelle les deux parties (11, 12) de la matrice
sont espacées l’une de l’autre pour libérer totalement
le bord (B) de la lame et un crochet (G), associé à
celle-ci, de la cavité (13).

6. Unité d’empilement selon une ou plusieurs des re-
vendications précédentes, dans laquelle ledit dispo-
sitif d’application de crochets (10) comprend un ali-
menteur (20) de crochet (G) qui au moyen d’une gou-
lotte (21) positionne un crochet à la fois sur la matrice
(13) près de la première ouverture (14), la partie
d’ancrage (G1) faisant face vers la première ouver-
ture (14) et l’ouverture d’anneau (G2) faisant face
vers la seconde ouverture (15) parallèle à la direction
longitudinale (X).

7. Unité d’empilement selon une ou plusieurs des re-
vendications précédentes, dans laquelle ledit dispo-
sitif applicateur (10) comprend un premier élément
de poussée (31) mobile le long d’une première di-
rection de travail (Y1), incidente sur le bord (B), entre
une position de poussée, dans laquelle il met en prise
la cavité (13) de la matrice passant à travers la pre-
mière ouverture (14) pour pousser un crochet (G)
positionné près de la première ouverture (14) contre
le bord (B) de façon à amener la partie d’ancrage
(G1) à se mettre en prise sur le bord et à laisser
l’anneau (G2) à l’extérieur du bord (B) à l’intérieur
de la première ouverture (14), et une position de dé-
tachement, dans laquelle il ne met pas en prise la
cavité (13) libérant la première ouverture (14).

8. Unité d’empilement selon une ou plusieurs des re-
vendications précédentes, dans laquelle ledit dispo-
sitif de fermeture comprend un second élément de
poussée (32) mobile le long d’une seconde direction
de travail (Y2), incidente sur le bord (B) ou passant
près de celui-ci, entre une position de poussée, dans
laquelle il met en prise la cavité (13) de la matrice
passant à travers la seconde ouverture (15), et une
position de détachement, dans laquelle il ne met pas
en prise la cavité (13).

9. Unité d’empilement selon les revendications 7 et 8,
dans laquelle ladite première (Y1) et ladite seconde
(Y2) direction de travail sont parallèles et coplanaires
l’une par rapport à l’autre.

10. Unité d’empilement selon la revendication 9, dans
laquelle un plan coulissant (m) de la lame individuelle
(L) est défini, en correspondance avec lequel plan
la lame (L) est supportée avec ses deux bords lon-
gitudinaux (B), le plan de disposition commun (n)
des deux directions de travail (Y1, Y2) formant un
angle (a) avec le plan coulissant (m).

11. Unité d’empilement selon la revendication 9 ou 10,
dans laquelle les deux éléments de poussée (31, 32)

sont déplacés par un actionneur commun (33) entre
les positions de poussée et de détachement.

12. Unité d’empilement selon une ou plusieurs des re-
vendications précédentes, dans laquelle le dispositif
de guidage (40) de la demi-échelle (S’) comprend
un moyen de positionnement d’un unique oeillet (O)
de la demi-échelle (S’) au niveau de l’ouverture tra-
versante (16) de la matrice.

13. Unité d’empilement selon la revendication 12, dans
laquelle le dispositif de guidage (40) comprend des
moyens de déplacement de la demi-échelle (S’)
dans le guide linéaire (41) selon un chemin d’avan-
cement (A) le long de la direction de positionnement
(Z) pour amener progressivement chaque oeillet (O)
à l’ouverture traversante (16), le moyen de position-
nement comprenant au moins un capteur pour dé-
tecter le passage devant celui-ci d’un oeillet pendant
un déplacement de la demi-échelle dans la direction
de positionnement (Z), le capteur faisant face à
l’ouverture traversante (16) à une distance prédéfi-
nie (H) de la cavité (13) par rapport à la direction de
positionnement (Z), l’oeillet (O) étant positionnable
en correspondance avec la cavité (13) actionnant
les moyens de déplacement pour déplacer l’échelle
sur un trajet équivalent à ladite distance prédéfinie
(H) le long de la direction de positionnement (Z) au
moment auquel le capteur détecte le passage d’un
oeillet (O).

14. Unité d’empilement selon la revendication 13, dans
laquelle le capteur est du type optique.

15. Unité d’empilement selon la revendication 13 ou 14,
dans laquelle le dispositif de guidage (40) de la demi-
échelle (S) comprend des moyens de retenue de la
demi-échelle (S) dans le guide linéaire (41).

16. Unité d’empilement selon une ou plusieurs des re-
vendications précédentes, dans laquelle les moyens
de génération d’un déplacement relatif entre la lame
(L) et la matrice (13) consistent en des moyens (4,
5) de déplacement du groupe d’assemblage (2) par
rapport à une structure de support fixe (3) parallèle
à la direction longitudinale (X).

17. Unité d’empilement selon une ou plusieurs des re-
vendications précédentes, comprenant au moins un
chargeur de lame (60) et des moyens (70) de dépla-
cement d’une lame (L) d’une position d’application
de crochets et de demi-échelles à une position de
décrochage dans le chargeur, le déplacement de la
lame (L) faisant avancer la demi-échelle (S) asso-
ciée à celle-ci en la tirant dans le dispositif de guidage
(40).

18. Unité d’empilement selon une ou plusieurs des re-
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vendications précédentes, comprenant deux grou-
pes d’assemblage (2’, 2") positionnés sur des côtés
opposés de l’axe longitudinal (X) pour mettre en pri-
se les deux bords longitudinaux (B) d’une lame (L).

19. Méthode d’application de crochets et de demi-échel-
les en combinaison sur une lame pour la production
de stores vénitiens, chaque demi-échelle (S’) ayant
une nervure longitudinale (P) à partir de laquelle
s’étendent des oeillets (O), chaque crochet (G) com-
prenant une partie d’ancrage (G1) à la lame (L) et
un anneau ouvert (G2) pour mettre en prise un oeillet
(O), la méthode comprenant les étapes de fonction-
nement suivantes :

a) fourniture d’une unité d’empilement (1) de la-
mes (L) comprenant latéralement, par rapport à
un axe longitudinal (X) le long duquel coulissent
les lames (L) individuelles, une matrice (11, 12)
qui définit une cavité (13) parallèle à l’axe lon-
gitudinal (X) pour loger une partie de bord (B)
d’une lame et comprend une première (14) et
une seconde (15) ouverture d’accès à la cavité
(13), entre lesquelles ouvertures une ouverture
traversante (16) est réalisée ;
b) positionnement d’une demi-échelle (S’) à tra-
vers ladite ouverture traversante (16) avec un
oeillet (O) positionné au niveau de la hauteur de
cette ouverture et faisant face vers la cavité (13)
de la matrice ;
c) application d’un crochet (G) sur ladite partie
de bord (B) au niveau de la première ouverture
(14), la partie d’ancrage (G1) se mettant en prise
sur ledit bord et l’anneau (G2) étant positionné
à l’intérieur de la cavité de la matrice et position-
né avec l’ouverture faisant face dans la direction
de la seconde ouverture (15) ;
d) détermination d’un déplacement relatif de la
lame (L) et de la matrice (13) de telle manière
que l’anneau (G2) se décale le long de la cavité
(13) de cette première ouverture (14) à la se-
conde ouverture (15) traversant l’ouverture tra-
versante (16) et mettant en prise l’oeillet (O) po-
sitionné là le tirant avec lui-même jusqu’à la se-
conde ouverture (15) ; et
e) fermeture de l’anneau (G2) avec l’oeillet (O)
mis en prise à l’intérieur de celui-ci en corres-
pondance avec la seconde ouverture (15).

20. Méthode d’application selon la revendication 19,
dans laquelle l’unité d’empilement (1) comprend
deux matrices (11, 12) positionnées latéralement à
l’axe longitudinal (X) dans des directions opposées,
pour loger chacune une partie des deux bords op-
posés (B) d’une lame, les étapes de fonctionnement
de b) à d) étant réalisées au niveau des deux matri-
ces pour les deux bords opposés.

23 24 



EP 2 653 646 B1

14



EP 2 653 646 B1

15



EP 2 653 646 B1

16



EP 2 653 646 B1

17



EP 2 653 646 B1

18



EP 2 653 646 B1

19



EP 2 653 646 B1

20



EP 2 653 646 B1

21



EP 2 653 646 B1

22



EP 2 653 646 B1

23



EP 2 653 646 B1

24



EP 2 653 646 B1

25



EP 2 653 646 B1

26



EP 2 653 646 B1

27



EP 2 653 646 B1

28



EP 2 653 646 B1

29



EP 2 653 646 B1

30



EP 2 653 646 B1

31

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

• EP 2253794 A2 [0003] • US 4606099 A [0008]


	bibliography
	description
	claims
	drawings
	cited references

