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(54) Device for merging two shingled groups of postal items

(57) A device for merging shingled groups of postal
items, wherein a first carrying system (3) receives at its
inlet (3a) shingled groups of postal items (7) and has an
outlet (3b) which communicates with the inlet (8a) of a
second carrying system (8), which moves the postal
items towards an outlet (8a) communicating with a final
user (10). The inlet (8a) of the second carrying system
is at a lower height with respect to the outlet (3b) of the
first carrying system so as to obtain a falling area having

a predetermined height h which connects the first carry-
ing system (3) to the second carrying system (8); an elec-
tronic unit (22) is provided, which controls the movement
of at least the adjacent end portions of the first and second
carrying systems (3, 8) close to the falling area (20) to
allow a front side (7t) of a shingled group carried by the
first carrying system to at least partially overlap a back
side of the shingled group carried by the second carrying
system by approaching and merging two shingled groups
at the interconnection area.
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Description

[0001] The present invention relates to a device for
merging two shingled groups of postal items.
[0002] It is known to make shingled groups of items,
i.e. formed by items aligned along a preferably rectilinear
direction, partially overlapping one another and provided
with corresponding edges spaced apart from one another
at a distance which can be kept either constant or vari-
able.
[0003] These shingled groups are moved using belt
carrying systems of either the simple type (i.e. provided
with a single lower belt on which the shingled groups rest)
or of the double type, i.e. provided with a pair of belts
facing each other and adapted to press on the opposite
sides of the shingled groups.
[0004] In order to merge two shingled groups, these
groups normally pass along two different belt systems
(typically of the double type) converging the shingled
groups towards a common area where the merging op-
erations occur. Patent EP-2.213.602 discloses a device
of the aforesaid type.
[0005] It is the object of the present invention to provide
a device and method for merging shingled groups which
pass spaced apart from one another along a single car-
rying system, typically a simple belt type carrying system.
[0006] The aforesaid object is achieved by the present
invention as it relates to a device for merging shingled
groups of postal items as described in claim 1.
[0007] The invention will now be disclosed with partic-
ular reference to the accompanying drawings which show
a preferred embodiment, in which:

- figures 1a-1d diagrammatically show a device made
according to the dictates of the present invention and
arranged according to different operating conditions;

- figures 1e, 1f show two phenomena that the present
device intends to avoid;

- figure 2 shows the control method of the device in
figure 1;

- figure 3 shows in detail a first embodiment of the
control method;

- figure 4 shows in detail a second embodiment of the
control method; and

- figure 5 shows a variation of the device in figure 1.

[0008] In figure 1, reference numeral 1 indicates as a
whole a device for merging shingled groups of postal
items.
[0009] Device 1 comprises a first motorized belt car-
rying system 3 which receives at the inlet 3a thereof shin-
gled groups of postal items 7 generated by means of
known technologies, and has an outlet 3b which commu-
nicates with the inlet 8a of a second motorized belt car-
rying system 8, which moves the postal items towards
an outlet 8b communicating with a final user 10, e.g. a
separator
[0010] (of known type and diagrammatically shown).

[0011] The first belt carrying system 3 is configured to
carry the shingled groups linearly spaced from one an-
other, i.e. achieving a spacing SP between the last item
7t of a group and the first item 71 of the preceding group.
The first carrying system 3 typically consists of a plurality
of adjacent, synchronous belts 12 extending between
end pulleys 13 arranged side by side to define a common
resting surface 14 on which the shingled groups move
from inlet 3a towards outlet 3b.
[0012] The second carrying system 8 typically consists
of a plurality of adjacent, synchronous belts 15 extending
between end pulleys 16 arranged side by side to define
a common resting surface 17 on which the shingled
groups move from inlet 8a towards outlet 3b once the
merging operations have occurred.
[0013] The inlet 8a of the second carrying system is at
a lower height with respect to the outlet 3b of the first
carrying system so as to obtain a falling area having a
predetermined height h (typically, the values of h may be
in the range from 5 to 10 cm) which connects the first
carrying system 3 to the second carrying system 8. For
description simplicity, the electric motors (of known type)
which actuate the belts 12 and 15 by means of transmis-
sions (not shown and of known type) are not shown.
[0014] An electronic unit 22 is further provided, which
controls the movement of the belts 12, 15 forming the
first/second carrying system 3, 8 close to the falling area
20 to allow the first item 7t of a shingled group to fall on
the last item of the next shingled group, thus approaching
and merging two shingled groups at the interconnection
area 20 between the first carrying system 3 with the sec-
ond carrying system 8.
[0015] Figure 2 shows the operations carried out by
the electronic control unit 22 for controlling the first/sec-
ond carrying system 3 and 8 according to the present
invention.
[0016] First, a block 90 is reached, which verifies
whether a shingled group of postal items having a back
side arranged close to the inlet 8a, i.e. close to the falling
area 20, is present. Such a presence is verified by means
of known technologies, e.g. using an optoelectronic sen-
sor 25 defining an optical path 26 which is interrupted by
the postal items 7, if any.
[0017] If the outcome of the presence verification is
positive, block 90 is followed by a block 100 which verifies
whether a shingled group of postal items having a front
portion arranged at the outlet 3b, i.e. close to the falling
area 20, is present. Such a presence is verified by means
of known technologies, e.g. using an optoelectronic sen-
sor 27 defining an optical path 28 which is interrupted by
the postal items 7, if any.
[0018] If not, the arrival of a shingled group of items is
waited for, otherwise (block 110 after block 100) the first
carrying system 3 is stopped (or its speed is set very low,
e.g. 1/10 of the previous speed), so that the front items
of a shingled group ("head" of the shingled group) are on
the end edge of the carrying system 3 flushed with the
falling area 20 (see figure 1b) and cannot however fall in
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the short.
[0019] Once a still state has been reached, i.e. after a
predetermined time T1 has elapsed from the stop com-
mand of block 110 (120 after block 110), the first carrying
system 3 is advanced at a maximum working speed
Vmax (block 130 after block 120) for a determined interval
of time Tmax (of the order of 100-500 milliseconds). Typ-
ically, the maximum working speed Vmax may be of the
order of 200-1000 millimeters/second.
[0020] The rapid acceleration applied to the shingled
group of items which quickly passes from a speed equal
to (or slightly higher than) zero to the speed Vmax allows
to fling (figure 1c) the front portion of the shingled group
of items carried by the first carrying system 3 onto the
back portion of the shingled group of postal items carried
by the second carrying system 8 (which is stationary),
thus merging the two groups of items (figure 1d).
[0021] The presence of the falling area 20 prevents
the postal items flung by the first carrying system 3 from
being inserted under an edge of the objects on which
they overlap if the back portion of the shingled group of
items of the second carrying system 8 consists of items
not in contact with the resting surface 17 (figure 1e).
[0022] Using high speed allows to adequately support
the front side of the shingled group flung onto the back
side of the stationary shingled group, and prevents the
back side of the shingled group arranged on the second
carrying system 8 from being fragmented (figure 1f).
[0023] Furthermore, in order to prevent items of the
back side from sliding backwards towards the gap be-
tween belts 12 and 15, one or more of various contriv-
ances may be used, such as for example using appro-
priate guides or guards at the sides or between the belts
(not shown), elongating belt 15 to be under belt 12, in-
clining belt 12 and/or 15 by placing it/them slightly down-
wards so as to reduce the slope and the gravity sliding
displacement, appropriately choosing the shape (e.g.
saw tooth) or materials (with high friction) of belt 15.
[0024] The second carrying system 8 is then activated
and moved at a working speed Vnorm slower than the
maximum working speed Vmax; the advancing speed of
the first carrying system 3 is also equalized to the working
speed Vnorm so that the two groups of postal items now
merged can continuously pass from the first carrying sys-
tem 3 to the next carrying system 8 (block 140 after block
130). Usual values of the speed Vnorm are 100-700 mil-
limeters/second.
[0025] Once the displacement of the shingled group
of postal items from the first carrying system 3 to the
second carrying system 8 has been completed (this con-
trol operation is diagrammatically shown by block 145
after block 140), the method goes back to block 100.
[0026] Figure 3 shows the operations carried out by
the electronic control unit 22 for controlling the first/sec-
ond carrying system 3/8 according to a first constructional
variation of the embodiment shown in figure 2. Such a
constructional variation includes checking the thickness
of the shingled group carried by the second carrying sys-

tem; the merging operations are only carried out when
such a thickness is thinner than a threshold value in order
to prevent the area in which the objects of the two different
groups are merged to be excessively thick thus compli-
cating the following carrying operations.
[0027] A block 190 is first reached, which verifies
whether a shingled group of postal items having a back
side arranged close to the inlet 8a, i.e. close to the falling
area 20, is present. Such a presence is verified by means
of known technologies, e.g. using an optoelectronic sen-
sor 25 defining an optical path 26 which is interrupted by
the postal items, if any.
[0028] If the outcome of such a verification is positive,
block 190 is followed by a block 200 which verifies wheth-
er a shingled group of postal items having a front portion
arranged close to the outlet 3b, i.e. close to the falling
area 20, is present. Such a presence is verified by means
of known technologies, e.g. using an optoelectronic sen-
sor 27 defining an optical path 28 which is interrupted by
the postal items, if any.
[0029] If not, the arrival of a shingled group of items is
waited for, otherwise (block 210 after block 200) the first
carrying system 3 is stopped (or its speed is set very low,
e.g. 1/10 of the previous speed), so that the front items
of a shingled group ("head" of the shingled group) are on
the end edge of the carrying system 3 flushed with the
falling area 20.
[0030] Block 210 is followed by a block 215 which ver-
ifies (known technologies are used and therefore not de-
scribed in detail) whether the thickness of the postal items
of the back side of the shingled group arranged close to
the inlet 8a is thinner than a threshold value Slim; if not,
the second carrying system 8 is advanced over a certain
length until the thickness value goes under the threshold
value. Once such a threshold value has been reached,
the second carrying system 8 is stopped. If the outcome
of the verification is positive (thickness thinner than the
threshold), the second carrying system 8 is kept still.
[0031] After a time T1 elapses from the detection of a
thickness thinner than the threshold (block 220 after
block 215), the first carrying system 3 is advanced at the
maximum working speed Vmax (block 230 after block
220) for a predetermined interval of time Tmax. The rapid
acceleration applied to the group of items which rapidly
passes from a speed equal to (or slightly higher than)
zero to the speed Vmax allows to fling the front portion
of the shingled group of items carried by the first carrying
system 3 onto the back portion of the shingled group of
postal items carried by the second carrying system 8
(which now is stationary - see operations at block 215),
thus merging the two groups of items.
[0032] The second carrying system is then activated
and moved at a working speed Vnorm slower than the
maximum working speed Vmax; the advancing speed of
the first carrying system 3 is also equalized to the working
speed Vnorm so that the two groups of postal items now
merged continuously pass from the first carrying system
3 to the next carrying system 8 (block 240 after block 230).
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[0033] Finally, when the back side of the shingled post-
al items carried by the first carrying system 3 is at a certain
distance from the end edge 3b (typically such a distance
is of the order of 100-300 millimeters - such a verification
is carried out using known technologies indicated by
block 250), the first carrying system 3 goes back to the
maximum speed Vmax to prevent the back side of the
shingled group of postal items, which is leaving the car-
rying system 3, from sliding when it passes between the
first and second carrying systems (block 260 after block
250).
[0034] Once the displacement of the shingled group
of postal items from the first carrying system 3 to the
second carrying system 8 has been completed (this con-
trol operation is diagrammatically shown at block 265 af-
ter block 260), the method goes back to block 200.
[0035] Figure 4 shows the operations carried out by
the electronic control unit 22 for controlling the first/sec-
ond carrying system 3/8 according to a second construc-
tional variation of the embodiment shown in figure 2. Such
a constructional variation includes repositioning the shin-
gled group carried by the second carrying system 8; the
merging operations are carried out only when such a re-
positioning has occurred in order to ensure a good over-
lapping of the shingled group of postal items, thus occu-
pying the minimum overall longitudinal space for the re-
sulting shingled group.
[0036] A block 290 is first reached, which verifies
whether a shingled group of postal items having a back
side arranged close to the inlet 8a, i.e. close to the falling
area 20, is present. Such a presence is verified by means
of known technologies, as previously explained. If the
outcome of the verification of block 290 is positive, block
290 is followed by a block 300 which verifies whether a
shingled group of postal items having a front portion ar-
ranged close to the outlet 3b, i.e. close to the falling area
20, is present. Such a presence is verified by means of
known technologies, as previously said.
[0037] If not, the arrival of a shingled group of items is
waited for, otherwise (block 310 after block 300) the first
carrying system 3 is stopped (or its speed is set very low,
e.g. 1/10 of the previous speed), so that the front items
of a shingled group ("head" of the shingled group) are on
the end edge of the carrying system 3 flushed with the
falling area 20 (figure 1b).
[0038] The second carrying system (block 315 after
block 310) then moves with backward motion, i.e. in the
direction opposite to the advancement direction, to take
the back side of the shingled group of postal items ar-
ranged on the second carrying system 8 exactly at the
inlet 8a; such a backward motion (block 320) is carried
out by using optoelectronic sensors of known type similar
to those described above (and therefore not shown) or
by means of a time control based on an estimated retro-
procession time T3 (e.g. 100-500 milliseconds) of the
shingled group of postal items carried by the carrying
system 8. At the end of these operations, the backward
motion ends and the second carrying system is blocked.

[0039] Next (block 330 after block 320), the first carry-
ing system 3 is advanced at the maximum working speed
Vmax for a predetermined interval of time Tmax. The
rapid acceleration applied to the shingled group of items
which quickly passes from a speed equal to (or slightly
higher than) zero to the speed Vmax allows to fling the
front portion of the shingled group of items carried by the
first carrying system 3 onto the back portion of the shin-
gled group of postal items carried by the second carrying
system 8 (which is stationary - block 320), which are ar-
ranged with the back edge thereof exactly at the inlet 8a.
The two groups of items are thus merged.
[0040] Next, the second carrying system 8 is activated
and moved at a working speed Vnorm slower than the
maximum working speed Vmax; the advancing speed of
the first carrying system 3 is also equalized to the working
speed Vnorm, so that the two groups of postal items now
merged can continuously pass from the first carrying sys-
tem 3 to the next carrying system 8 (block 340 after block
330).
[0041] Once the displacement of the shingled group
of postal items from the first carrying system 3 to the
second carrying system 8 has been completed (this con-
trol operation is diagrammatically shown at block 345 af-
ter block 340), the method goes back to block 300.
[0042] In the above description, the first carrying sys-
tem 3 has a fixed position as compared to the second
carrying system 8; in other words, the shingled groups
are merged between consecutive belts 12 and 15, the
respective positions of which are fixed and determined.
[0043] This concept can be applied to more complex
systems in which one of the two carrying systems (e.g.
the first carrying system 3) has a fixed position with re-
spect to one (or multiple) carrying system(s) (e.g. the
second carrying system), which may be positioned with
respect to the other carrying system. Thereby, the height
h of the falling area may be modified or different outlet
carrying systems 8 may be selected by virtue of a single
inlet movable carrying system 3, or vice versa various
inlet carrying systems 3 may be served by a single mov-
able outlet carrying system 8.

Claims

1. A device for merging shingled groups of postal items,
wherein a first carrying system (3) receives at its inlet
(3a) shingled groups of postal items (7) and has an
outlet (3b) which communicates with the inlet (8a) of
a second carrying system (8), which moves the post-
al items towards an outlet (8a) communicating with
a final user (10); the first carrying system (3) is con-
figured to carry the shingled groups linearly spaced
from one another, thus achieving a spacing SP be-
tween the last item (7t) of a group and the first item
(71) of the preceding group,
characterized in that the inlet (8a) of the second
carrying system is at a lower height with respect to
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the outlet (3b) of the first carrying system so as to
obtain a falling area having a predetermined height
h which connects the first carrying system (3) to the
second carrying system (8); an electronic unit (22)
is provided, which controls the movement of at least
the adjacent end portions of the first and second car-
rying systems (3, 8) close to the falling area (20) to
allow a front side (7t) of a shingled group carried by
the first carrying system to at least partially overlap
a back side of the shingled group carried by the sec-
ond carrying system by approaching and merging
two shingled groups into a single shingled group at
the interconnection area;
said electronic unit (22) being configured to perform
the following control operations of the first and sec-
ond carrying systems (3/8):

- detecting (90) the presence of a shingled group
of postal items having a back side arranged
close to the inlet (8a) of the second carrying sys-
tem (8);
- verifying (100) the presence of a shingled
group of postal items having a front portion ar-
ranged close to the outlet (3b) of the first carrying
system;
- after a successful verifying step and after the
first carrying system (3) has come to a substan-
tial stop, advancing the first carrying system (3)
at a maximum working speed Vmax (120) by
applying an acceleration to the group of items
carried by the first carrying system (3), which
acceleration allows to fling the front portion of
the shingled group of items carried by the first
carrying system (3) onto the back portion of the
shingled group of postal items carried by the
second carrying system (8), thus merging the
two shingled groups of items;
- activating the second carrying system (8) at a
working speed Vnorm slower than the maximum
working speed Vmax; the advancing speed of
the first carrying system (3) is equalized to the
working speed Vnorm so that the two groups of
postal items now merged in a single shingled
group continuously move from the first carrying
system (3) to the next carrying system (8).

2. A device according to claim 1, wherein the first car-
rying system (3) consists of at least one motorized
belt (12) defining a common resting surface (14) on
which the shingled groups move from the inlet (3a)
to the outlet (3b) of the first carrying system (3).

3. A device according to claim 1 or 2, wherein the sec-
ond carrying system (8) consists of at least one mo-
torized belt (15) defining a common resting surface
(17) on which the shingled groups move from the
inlet (8a) to the outlet (8b) of the second carrying
system (8).

4. A device according to claim 1, wherein said electron-
ic unit (22) is further configured to verify (215) wheth-
er the thickness of the postal items of the back side
of the shingled group arranged at the inlet (8a) of the
second carrying system (8) is thinner than a thresh-
old value Slim; if the outcome of the verification is
negative, the second carrying system (8) is ad-
vanced until the thickness value is below the thresh-
old value at which the second carrying system (8) is
stopped; if the thickness is thinner than the threshold,
the second carrying system (8) is held still.

5. A device according to claim 1 or 4, wherein said elec-
tronic unit (22) is further configured to detect that the
position of the back side of the shingled group of
postal items is at a certain distance from an end edge
(3b) of the first carrying system and to then return
the first carrying system to the maximum speed
Vmax to ensure that the back side of the shingled
group of postal items which is leaving the first carry-
ing system (3) does not slide when passing between
the first and second carrying systems.

6. A device according to claim 1, wherein said electron-
ic unit (22) is configured to control said second car-
rying system (315) so that the latter moves with a
backward motion to take the back side of the shingled
group of postal items arranged on the second carry-
ing system (8) exactly at the inlet (8a) of said second
carrying system (8); once a predetermined position
has been reached, said backward motion ends and
the second carrying system is stopped.

7. A device according to any one of the preceding
claims, wherein the reciprocal position of a first car-
rying system with respect to the other carrying sys-
tem may be modified in order to adjust the value of
said height h.

8. A device according to any one of the preceding
claims, wherein a first carrying system and a plurality
of second carrying systems are included, and where-
in the position of the first carrying system may be
varied for selecting a second carrying system.

9. A device according to any one of claims 1 to 7, where-
in a plurality of first carrying system and a second
carrying system are included, the position of which
may be varied for selecting a first carrying system.
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