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(54) Unit for stacking slats on a support ladder provided with double crossbeams for the 
production of venetian blinds

(57) The invention concerns a unit for stacking slats
on a support ladder with double crossbeams for the pro-
duction of venetian blinds. The unit 1 comprises a device
20 for guiding a ladder on a positioning plane (m) and
means 40 for divaricating at least one pair of crossbeams
T1, T2 of such ladder S. The guiding device and the di-
varicator means are arranged along a longitudinal axis
X along which the slats L are inserted. The divaricator
means comprise a laminar element 41, movable parallel
to the axis X between an advanced position, wherein it

crosses the positioning plane at least with a front pene-
tration portion 42, and a rearward position, wherein it
does not cross such plane. The divaricator means com-
prise two divaricator tabs 51, 52 associated with the lam-
inar element and arranged in correspondence to the front
portion in opposite positions with respect to the axis X.
Each tab is movable between a lowered position, wherein
it is substantially parallel with the laminar element, and
a raised position, wherein it forms an angle (a) with the
laminar element.
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Description

Scope of application

[0001] The subject of the present invention is a unit for
stacking slats on a support ladder provided with double
crossbeams for the production of venetian blinds.

State of the art

[0002] As is known, venetian blinds consist of a plural-
ity of slats, arranged parallel to one another and kept in
position by means of a cord supporting structure. Such
structures consist of two parallel longitudinal elements
(arranged in the direction of blind height) and of a plurality
of cross elements connecting together the two longitudi-
nal elements at regular distances. To each crossbeam
is associated a slat. Because of their shape, such sup-
porting structures are generally known as "support lad-
ders".
[0003] In the case of venetian blinds for interiors, e.g.,
for insulated glazing, the support ladders are of the sim-
pler type, i.e., with single crossbeams, distanced the one
from the other. The single slat is inserted between one
crossbeam and the other to be then simply rested on the
lower crossbeam. The distance between one crossbeam
and the other is equivalent to the distance that has to
exist between one slat and the other (a few centimetres).
Inserting the slats is therefore very easy.
[0004] In the case of venetian blinds for outdoors, the
support ladders are instead more complex, of the type
with pairs of crossbeams, moved closer together to form
an eyelet. The distance between the two crossbeams is
substantially equivalent to the height of a curved slat
(generally no more than 4-5 mm). The slat must be in-
serted in the eyelet, i.e. between the two crossbeams.
This way, a more stable positioning of the slat is obtained,
with a considerable reduction in the risk of the slat turning
on itself through the action of the wind.
[0005] For the production of venetian blinds, systems
are known having a plurality of units for stacking slats on
support ladders. Such units are distributed along a lon-
gitudinal axis of the system, along which the single slats
are made to slide in insertion. Each stacking unit asso-
ciates the slats with a single support ladder.
[0006] In the case of ladders with double crossbeams,
a reliable insertion of the slats is only possible if the cross-
beams are tensioned enough and at the same time di-
varicated to the extent that the slat can freely enter. Oth-
erwise, at best, the slat is inserted outside the  eyelet,
or, at worst, it severs one of the crossbeams. In both
cases, it is then necessary to replace the support ladder.
The problem of stacking exists in particular with slats for
long and wide venetian blinds with cross curve.
[0007] The divarication of the crossbeams is done by
means of shaped elements, having a very thin penetra-
tion portion, which favours the initial insertion in the eye-
let, and a widening portion, joined to that of penetration

and having a growing section to cause the gradual open-
ing of the crossbeams. A stacking unit is known, for ex-
ample with the European application EP2314822A1,
having a pair of rotating divaricators, shaped like a sickle
and arranged specularly with respect to the longitudinal
centre line of the support ladder. Operatively, with a pro-
gressive rotary movement, each divaricator engages the
eyelet of a ladder in the proximity of one of the two lon-
gitudinal elements. The divaricator starts to engage the
eyelet (still closed) with the tip portion of the sickle and
then gradually widens it with the widening portion which
is joined to the tip portion and has a section which grad-
ually increases in height. The surface of the divaricator
which in position is turned towards the ladder is convex
to receive sliding the side edge of the slat without hin-
dering its transit.
[0008] The sickle divaricator described above, though
very effective, nevertheless has a number of drawbacks.
[0009] The divarication operation is successful if the
ladder eyelet is positioned exactly in correspondence to
the working space of the divaricators. It is not however
easy to control ladder positioning. This is due to the fact
that the ladder is not rigid and is therefore subject to
movements and to the fact that often the ladders are
made with considerable dimensional tolerances. It there-
fore becomes essential to be able to check in real time
whether or not the divarication operation has been suc-
cessful, so as to repeat it in case of failure, before the
insertion of the slat. Such check is performed by verifying
the position actually taken up by the divaricators with
respect to the ladder eyelets.
[0010] The very shape of the sickle divaricator and the
rotary movement make such verification, and therefore
also the control of the divaricator itself, complicated. This
inevitably determines less system reliability.
[0011] It may also occur that due to a non-perfect ori-
entation of the ladder, the crossbeams are not parallel
with the working plane of the two divaricators. It can there-
fore occur that only one divaricator manages to enter the
eyelet. This causes further verification and control com-
plications.
[0012] The sickle-shaped divaricator is furthermore,
constructively complicated to make, also taking into con-
sideration the dimensional tolerances to be respected.
Presentation of the invention.
[0013] Consequently, the object of the present inven-
tion is to eliminate in whole or in part the drawbacks of
the aforementioned prior art, placing at disposal a unit
for stacking slats on a support ladder with double cross-
beams for the production of venetian blinds which allows
a more simple control of the divarication operation of the
crossbeams of a ladder.
[0014] A further object of the present invention is to
place at disposal a unit for stacking slats which has di-
varicator means that are simpler to make and control.
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Brief description of the drawings

[0015] The technical characteristics of the invention,
according to the above-mentioned objects, are clearly to
be found in the contents of the claims shown below and
the benefits of same will be more evident in the detailed
description that follows, made with reference to the at-
tached drawings, which show one or more embodiments
of the invention provided as an example only and not to
be deemed limitative, wherein:
[0016] - the Figures from 1 to 9 show, in sequence, the
stages of divarication of the crossbeams of a ladder, of
the insertion of a slat in a ladder and of the deposit of the
slat in a loader by means of a stacking unit according to
a preferred embodiment of the present invention;
[0017] - the Figure 10 shows a plan view of a laminar
element of divaricator means of the stacking unit shown
in the Figures from 1 to 9;
[0018] - the Figure 11 shows a front view of the laminar
element of Figure 10 according to the arrow I shown
therein;
[0019] - the Figure 12 shows a section view of the lam-
inar element of Figure 11 according to the section plan
II-II shown therein;
[0020] - the Figures 13 and 14 show two perspective
views from above of the laminar element of Figure 10,
shown with two divaricator tabs respectively, both low-
ered and with just one divaricating tab raised;
[0021] - the Figure 15 shows a side view of the stacking
unit of Figure 1 according to the arrow XV indicated there-
in, shown with some parts removed to better highlight
others; and
[0022] - the Figure 16 shows a perspective view of a
laminar element adjustable in width.
[0023] Detailed description
[0024] With reference to the attached drawings a unit
for  stacking slats on a support ladder provided with dou-
ble crossbeams for the production of venetian blinds ac-
cording to the invention has been altogether indicated by
1.
[0025] In particular, the stacking unit 1 is meant to be
fitted - together with one or more identical units - in a
more complex production system. More in detail, the unit
1 can be movably associated with a longitudinal support
bar (not shown) at one extremity of which is arranged a
slat production machine (not shown).
[0026] Here and in the rest of the description and of
the claims, reference will be made to the stacking unit in
operating condition. The references to a lower and an
upper position will therefore have to be deemed in this
sense.
[0027] According to a general embodiment of the in-
vention, the stacking unit 1 comprises a device 20 for
guiding a ladder on a positioning plane m and means 40
for divaricating at least one pair of crossbeams T1, T2 of
such ladder S.
[0028] The guiding device 20 for the ladder S can be
of any type. In particular, in the attached Figures, the

guiding device 20 comprises two guides 21 and 22, inside
which slide the longitudinal elements P1,P2 of a ladder.
The two guides 21, 22 can be moved, the one with respect
to  the other, to place under tension the crossbeams T1,
T2 of the ladder S. In particular, the illustrated guiding
device 20 arranges the ladder on a vertical positioning
plane m.
[0029] The divaricator means 40 are arranged in the
proximity of the guiding device 20. The guiding device
and the divaricator means are arranged along a longitu-
dinal axis X along which the slats L are inserted in the
stacking unit 1. As can be seen in the Figures, the lon-
gitudinal axis (X)is incident to the positioning plane m of
the ladder S.
[0030] The divaricator means 40 comprise a laminar
element 41, movable parallel to the longitudinal axis X
between an advanced position, in which it crosses the
positioning plane m of the ladder with at least a front
portion of penetration 42 in correspondence to the guid-
ing device 20 to insert itself between two crossbeams
(see Figure 2), and a rearward position, in which it does
not cross the positioning plane m of the ladder (see Fig-
ures 1 and 9).
[0031] Operatively, the laminar element 41 accommo-
dates sliding the single slat L during insertion in the stack-
ing unit.
[0032] The divaricator means 40 comprise two divari-
cator tabs 51, 52 associated with the laminar element 41
and arranged in correspondence to the front portion 42
of the  laminar element 41 in opposite positions with re-
spect to the longitudinal axis X.
[0033] Preferably, the divaricator tabs 51, 52 are ar-
ranged symmetrically with respect to the axis X. Alterna-
tive solutions can be envisaged wherein the tabs are not
symmetrical with respect to the axis X.
[0034] Each divaricating tab 51, 52 is movable (inde-
pendently the one from the other) between a lowered
position, in which it is substantially parallel with the lam-
inar element (see Figures 1 and 13), and a raised posi-
tion, in which it forms an angle a with the laminar element
41 (see Figures 3 and 14).
[0035] Operatively, as illustrated in the sequence of
the Figures 2 and 3, when the laminar element 41 is in
the advanced position, the divaricator tabs 51, 52 can be
moved from the lowered position to the raised position
to divaricate the two crossbeams T1, T2 and thus allow
the insertion of a slat (see sequence Figures 3 and 4).
[0036] Advantageously, the divaricator means 40 com-
prise an actuator 53, 54 for each tab 51, 52 suitable for
moving it between the lowered position and at least one
raised position.
[0037] In particular, as shown for example in the Figure
1, each tab 51, 52 is kinematically connected to the ac-
tuator 53, 54 by means of a lever mechanism (53a, 54a).
The actuator 53, 54 can in particular be a pneumatic cyl-
inder.
[0038] As can be seen in particular in the Figures 10,
13 and 14, each raisable tab 51, 52 is hinged to the lam-
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inar element 41 on opposite sides with respect to the
longitudinal axis X.
[0039] Preferably, the hinging axis Y1, Y2 of both tabs
51, 52 is substantially parallel to the longitudinal axis X
along which the slats are inserted in the stacking unit 1.
This way, the raising of the tabs 51, 52 beyond a deter-
minate angle completely frees the passage of the slat on
the laminar element, as shown in the Figure 3.
[0040] The hinging parallel to the axis X further allows,
during the divarication step of the crossbeams, a sym-
metric opening of the crossbeams T1, T2, taking into ac-
count the fact that preferably the positioning plane m of
the ladder is substantially vertical and substantially at
right angles to the axis X.
[0041] Advantageously, the raising angle a of the tab
is variable. In other words, each tab can take on different
raised positions. The divarication opening angle is fixed
by the characteristics of the ladder and is acute. As shown
in the Figure 6, if they are not in divarication, the tabs
can be fully raised, with a substantially right angle a.
[0042] Advantageously, the laminar element 41 com-
prises, for each raisable tab 51, 52, a housing seat 44,
45, dug in the thickness of the laminar element, wherein
the tab can be collocated.
[0043] Preferably, the seat 44, 45 has a depth of not
less than the thickness of the tab 51, 52 in such a way
that the tab does not protrude from the laminar element
when it is in lowered position and can therefore insert
itself between the two crossbeams following the front por-
tion 42 of the laminar element.
[0044] According to an alternative embodiment which
is not shown, each raisable tab consists of a portion of
the laminar element, cut out from the latter. In lowered
position each tab is positioned in the corresponding cut-
out cavity present in the laminar element.
[0045] Advantageously, the front penetration portion
42 of the laminar element has a profile with an extension
differentiated in the direction of the axis X so as to define
at least one portion more developed along such axis X
having a width less than the total width of the laminar
element with respect to a transversal direction Z.
[0046] In particular, as shown in the attached Figures
and in particular in Figure 10, the front penetration portion
42 of the laminar element has an oblique profile with  re-
spect to a direction Z transversal with respect to the axis
X. The laminar element thus appears more developed
on one side, thereby determining the formation of a pro-
truding part which, thanks to the limited dimensions, can
more easily penetrate between the two crossbeams.
[0047] Alternative solutions can be envisaged, with
nonlinear profiles, e.g., arched or also irregular.
[0048] Advantageously, the laminar element 41 has a
thickness less than the distance between the two cross-
beams T1, T2 of a ladder S at least in correspondence
to the edge of the front portion 42 or of the most protruding
part of such front portion.
[0049] Advantageously, as shown in particular in the
Figures from 11 to 14, the rims 46, 47 of the laminar

element 41 on opposite sides with respect to the longi-
tudinal axis X are at least partially raised so as to act as
side guides for the slat L which slides on the laminar
element 41. In the proximity of the front portion, the height
of such raised rims 46, 47 is gradually reduced to zero.
[0050] Advantageously, the laminar element 41 com-
prises a rear portion 43, opposite the front penetration
portion 42 with respect to the longitudinal axis X, shaped
so as to invite the entrance of a slat L on the laminar
element 41. In particular, as shown in the Figures 12, 13
and 14,  the rear portion 43 has a chute 48 which receives
at entrance the front extremity of a slat, guiding it in case
it is lowered as far as the main level of the laminar ele-
ment.
[0051] Advantageously, the raised rims 46, 47 connect
to the rear invitation portion 43.
[0052] As shown in the Figure 16, the laminar element
41 can be adjusted in width, i.e. along the transversal
direction Z. In particular, for such purpose, the laminar
element 41 is split into two longitudinal parts 41a and
41b, movably connected together to change their relative
distance in a transversal direction. This way, the laminar
element is adaptable to ladders of different dimensions.
[0053] According to the preferred embodiment, shown
in the Figures from 1 to 9, the stacking unit 1 comprises
at least one slat loader 10.
[0054] The loader can be of any type suitable for the
purpose. In particular, as shown in the attached Figures,
the loader 10 can consist of two bars 11 and 12 having
sprung teeth 13, 14 for positioning the slats already in-
serted in the ladder.
[0055] Advantageously, the stacking unit 1 comprises
at least one elevator 30 for bringing a slat L from a position
of insertion in the ladder S to a position of  deposit in the
loader (see the sequence of the Figures from 6 to 8).
[0056] In particular, the loader 10 is arranged upstream
of the divaricator means 40 and of the guiding device 20
with respect to the direction of insertion of the slats along
the longitudinal axis X. In other words, the divaricator
means and the guiding device are placed on the side of
the loader opposite that of slat entrance.
[0057] As can be seen in particular in the Figure 15,
the laminar element 41 is guidingly associated with a
support structure 49 with respect to which it is movable
by means of an actuator 55 parallel to the longitudinal
axis X to move between the advanced position and the
rearward position.
[0058] The elevator 30 (consisting for example of a
pneumatic cylindrer) can be associated with the support
structure 49 of the laminar element 41 to move such
structure 49 and the associated laminar element with re-
spect to the loader 10. Operatively, as shown in the se-
quence of the Figures 6 and 7, the slat L is supported by
the laminar element 41 in the switch from the position of
insertion in the ladder S to a position of deposit in the
loader.
[0059] According to an alternative embodiment not
shown, the elevator is not associated with the support
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structure  of the laminar element, but operates directly
on the slat. In this case, the laminar element does not
move in height with respect to the loader and does not
therefore support the slat in the switch from the position
of insertion to a position of deposit in the loader.
[0060] The operating steps of the stacking unit 1 are
briefly described as appears from the sequence of the
Figures from 1 to 9. In the Figure 1, the unit is in initial
condition: the ladder has been positioned in the guiding
device and the laminar element is in the rearward position
with both the tabs lowered. The laminar element is in-
serted together with the tabs between the two cross-
beams (Figure 2). The tabs are raised and the two cross-
beams are divaricated (Figure 3). The slat is inserted
between the two divaricated crossbeams (Figure 4). The
laminar element and the associated tabs are drawn back
(Figure 5). Once the laminar element has been drawn
back, the tabs are fully raised to permit the disengage-
ment of the slat (Figure 6). The slat can be lifted sepa-
rately from the laminar element or, as shown in Figure
7, the slat is lifted by means of the laminar element inside
the loader above the first sprung teeth. The slat is left
inside the loader and the laminar element with the tabs
still fully raised is lowered in the initial position (Figure
8). The tabs can now be  lowered again to restart the
cycle (Figure 9).
[0061] Advantageously, for each raisable tab, the
stacking unit 1 comprises a sensor (not shown in the
attached Figures) suitable for measuring the angle be-
tween the tab and the laminar element. The sensor is
connected to an electronic unit which controls the stack-
ing unit to control the movement of the divaricator tabs
and the position of the laminar element. Depending on
the amplitude of the angle a detected by the sensor after
the divarication step, the electronic control unit is able to
assess whether the divaricator tab has been correctly
inserted between the two crossbeams. If the laminar el-
ement and therefore the tabs are inserted above the up-
per crossbeam, the tabs are free to fully open. If the in-
sertion has occurred under the lower crossbeam, the tabs
are instead hindered by the two crossbeams and open
less with respect to the case of correct insertion. The
electronic unit can therefore assess whether the insertion
and divarication operation has to be repeated again.
[0062] The invention permits obtaining numerous ben-
efits in part already described.
[0063] The divaricator means with laminar element
having raisable slats permit having a stacking unit where-
in the control of the divarication operation of the cross-
beams  of a ladder is simpler. The parameter which has
to be detected and therefore assessed is in fact only the
lifting angle a of the tabs.
[0064] The fact that the two divaricator tabs are asso-
ciated with the laminar element itself substantially elim-
inates the risk of only one of the divaricator elements
having penetrated between the two crossbeams. In fact,
if the laminar element has been inserted between the two
crossbeams, both the tabs associated with it are correctly

positioned. This further simplifies the control of the divar-
icator means.
[0065] The divaricator means with laminar element
having raisable tabs are constructively much simpler to
make than sickle-shaped divaricators.
[0066] The movement of the divaricator means is also
simpler. The operation of initial insertion between the
crossbeams is completely separate from that of divari-
cation. The insertion of the two tabs between the two
crossbeams, as already said, is done at the same time
as the forward movement of the laminar element. Divar-
ication requires a simple linear movement of an actuator,
instead of a rotation movement, which is more complex
to control.
[0067] The invention thus conceived therefore
achieves the preset objects.
[0068] Obviously, in its practical realization, it can also
take on different shapes and configurations other than
those shown above without, because of this, moving out-
side the present scope of protection.
[0069] Furthermore, all the parts can be replaced by
technically equivalent elements and the dimensions, the
shapes and the materials used can be any, depending
on need.

Claims

1. 1. Unit for stacking slats on a support ladder provided
with double crossbeams for the production of vene-
tian blinds, comprising a device (20) for guiding a
ladder on a positioning plane (m) and means (40)
for divaricating at least one pair of crossbeams (T1,
T2) of such ladder (S), said divaricator means (40)
being positioned in the vicinity of the guiding device
(20), the guiding device and the divaricator means
being positioned along a longitudinal axis (X) along
which the slats (L) are inserted in the stacking unit,
the longitudinal axis (X) being incident to the posi-
tioning plane (m) of the ladder, characterised in that
the divaricator means (40) comprise a laminar ele-
ment (41), movable parallel to the longitudinal axis
(X) between an advanced position, in which it cross-
es, at least with a front penetration portion (42), the
positioning plane (m) of the ladder in correspond-
ence to the guiding device (20) to insert itself be-
tween two crossbeams, and a rearward position, in
which it does not cross the positioning plane (m) of
the ladder, the laminar element (41) slidingly receiv-
ing the single slat (L) during the insertion in the stack-
ing unit, and in that the divaricator means (40) com-
prise two divaricator tabs (51, 52) associated with
the laminar element (41) and positioned in corre-
spondence to the  front portion (42) of the laminar
element (41) in positions opposite the longitudinal
axis (X), each tab (51, 52) being movable between
a lowered position, in which it is substantially parallel
with the laminar element, and a raised position, in
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whichi it forms an angle (a) with the laminar element,
when the laminar element is in the forward position
it being possible to move the divaricator tabs from
the lowered position to the raised position to divari-
cate the two crossbeams and thereby permit the in-
sertion of a slat.

2. Stacking unit according to claim 1, wherein the di-
varicator tabs (51, 52) are positioned symmetrically
to the axis (X).

3. Stacking unit according to claim 1 or 2, wherein the
divaricator means (40) comprise an actuator (53, 54)
for each tab (51, 52) to move it between a lowered
position and at least a raised position.

4. Stacking unit according to one or more of the pre-
ceding claims, wherein each raisable tab (51, 52) is
hinged to the laminar element (41), preferably with
a hinging axis (Y1, Y2) substantially parallel to the
longitudinal axis (X).

5. Stacking unit according to one or more of the pre-
ceding claims, wherein the laminar element (41)
comprises a housing seat (44, 45) for each raisable
tab (51, 52) made in the thickness of the laminar
element, wherein the tab may be placed, said seat
preferably having a depth not less than the thickness
of the tab so that the tab does not protrude from the
laminar element when it is in the lowered position.

6. Stacking unit according to one or more of the claims
from 1 to 4, wherein each raisable tab (51, 52) con-
sists of a portion of the laminar element (41), cut from
the latter, in the lowered position each tab being po-
sitioned in the corresponding cut-out cavity present
in the laminar element.

7. Stacking unit according to one or more of the pre-
ceding claims, wherein the front penetration portion
(42) has a profile with a differentiated extension in
the direction of the axis (X) so as to define at least
one more developed portion along such axis (X) hav-
ing a width less than the total width of the laminar
element with respect to a transversal direction (Y).

8. Stacking unit according to claim 7, wherein the front
penetration portion (42) has an oblique profile with
respect to a transversal direction (Y) with respect to
the axis (X).

9. Stacking unit according to one or more of the pre-
ceding claims, wherein the laminar element (41) has
a thickness less than the distance between the two
crossbeams (T1, T2) of a ladder (S) at least in cor-
respondence to the rim of the front portion (42).

10. Stacking unit according to one or more of the pre-

ceding claims, wherein the rims of the laminar ele-
ment (41), on opposite sides with respect to the lon-
gitudinal axis (X), are at least partially raised so as
to act as lateral guides for the slats.

11. Stacking unit according to one or more of the pre-
ceding claims, wherein the laminar element (41)
comprises a rear portion (43), opposite the front pen-
etration portion (42) with respect to the longitudinal
axis (X), shaped so as to invite the entrance of a slat
(L) on the laminar element (41).

12. Stacking unit according to claims 10 and 11, wherein
the raised rims connect to the rear invitation portion
(43).

13. Stacking unit according to one or more of the pre-
ceding claims, wherein the laminar element (41) is
divided into two longitudinal parts (41a, 41b), con-
nected to each other to modify the relative distance
from each other in a transversal direction and there-
fore the width of the laminar element (41).

14. Stacking unit according to one or more of the pre-
ceding claims, comprising at least one slat loader
(10) and at least one lifter (30) to bring a slat (L) from
a position for being inserted in the ladder (S) to a
position for being dropped in the loader, the loader
being positioned upstream of the divaricator means
(40) and of the guiding device (20) in the direction
of insertion of the slats along the longitudinal axis (X).

15. Stacking unit according to one or more of the previ-
ous claims, wherein the laminar element (41) is guid-
ingly associated with a support structure (49) in re-
lation to which it is movable by means of an actuator
(55) parallel to the longitudinal axis (X) to shift be-
tween the advanced position and the rearward po-
sition.

16. Stacking unit according to claims 14 and 15, wherein
the lifter (30) is associated with the support structure
of the laminar element (41) so as to move such struc-
ture and the associated laminar element with respect
to the loader (10), the slat (L) being supported by the
laminar element (41) in the switch from the position
of insertion in the ladder (S) to a position of deposit
in the loader.

17. Stacking unit according to one or more of the pre-
ceding claims, comprising for each raisable tab (51,
52) a sensor able to measure the angle (a) between
the tab and the laminar element (41), said sensor
being connected to an electronic control unit of the
stacking unit to control the movement of the divari-
cator tabs and the position of the laminar element.
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