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(54) Sorting system for postal items

(57) A sorting system for flat postal items (3) wherein
an input transport system (4) provides a feed path (5) for
postal items (3) which are supplied to a selector device
(7) that is configured to route the items alternatively to a
first or to a. second output transport system (9 and 10),
respectively comprising a first output belt (20) that ex-
tends from at least one first end pulley (21) close to se-
lector device (7) and a. second output belt (22) that ex-

tends from at least one second end pulley (23) close to
selector device (7). The first and the second end pulley
(21 and 23) are mounted in alignment in the axial direction
on a single support element (30) and in an eccentric man-
ner; the distance between the axis (21h) of the first pulley
(21) and the axis (23h) of the second pulley (23) is less
than the respective radii R1 and R2 of the two pulleys
(21, 23).
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Description

[0001] The present invention relates to a sorting sys-
tem for postal items.
[0002] Sorting systems (see Figure 1, which illustrates
the known art) are known where an input transport sys-
tem provides a feed path for postal items supplied to a
selector device that can route the items to a first or second
output transport system providing first and second output
paths. Typically, the first output path is aligned with the
feed path and the second output path is transversal to it.
[0003] The input transport system is normally made
with a first and a second belt, parallel to and facing each
other in a contact area that defines the feed path; the
belts extend between return pulleys and move in the
same direction, transferring the postal items interposed
between them to the selector device.
[0004] The first output path comprises a first output
belt that extends from at least one first end pulley close
to selector device and has a portion facing the first belt
to define the first output path and a second output belt
that extends from at least one second end pulley close
to the selector device and has a portion facing the second
belt to define the second output path.
[0005] The first and the second end pulleys are placed
side by side, arranged with their axes parallel to each
other and separated by a distance D, greater than the
radius of the pulleys in order to prevent contact between
the first and the second output belt.
[0006] In fact, the first and the second pulley must not
be brought closer together beyond a certain limit to avoid
the respective belts mounted on them from rubbing
against each other and damaging themselves.
[0007] The selector device is angularly movable be-
tween two positions:

- a first position wherein it does not interfere with the
movement of postal items coming from the feed path
so that these are routed to the first output system,
positioning itself between the facing portions of the
first feed belt and the first output belt; and

- a second position wherein it interferes with the move-
ment of postal items coming from the feed path so
that these are transversely deviated to the second
output system, positioning itself between the facing
portions of the second feed belt and the second out-
put belt.

[0008] When placed in the second position, the selec-
tor plate device deviates the item by an angle of deviation
Y that is quite significant (for example, Y =38°) and is
proportional to the distance D existing between the axes
of the two side-by-side pulleys.
[0009] In particular, with regards to the above-men-
tioned feature, a series of problems are introduced due
to the values of the angle of deviation Y employed by
known systems, of which the following may be noted:

- wear on the postal item being handled, due to the
forces applied to the postal item which are propor-
tional to the angle Y and to the bending applied to
the postal item. The bending is proportional to the
angle of deviation Y and causes deformation and
possible damage to the postal item, especially for
thicker items;

- the dimensions of the selector plate device, the rear
part of which (i.e. that opposite to the motion of the
items being fed) must have a transverse dimension
K greater that the distance D between the axes of
the pulleys to prevent any direct impact of the items
against the two pulleys; and

- the movement time of the selector plate device (this
time increases with the angle of deviation γ).

[0010] The object of the present invention is that of
providing a sorting system for postal items that allows
the above-stated drawbacks to be reduced in a manner
qualitatively and quantitatively superior to that feasible
with known systems.
[0011] The foregoing object is achieved by the present
invention, in so far as it regards a sorting system for flat
postal items wherein an input transport system provides
a feed path for postal items which are supplied to a se-
lector device that is configured to route the items alter-
natively to a first or to a second output transport system
(9 and 10) providing respective first and second output
paths; said input transport system comprising at least a
first and at least a second feed belt; the sorting system
further comprising: - a first output belt that extends from
at least one first end pulley close to the selector device
and has a portion facing said first feed belt to define a
first output path; - a second output belt that extends from
at least one second end pulley close to the selector de-
vice and has a portion facing an output belt to define a
second output path; the selector device being angularly
movable between two positions: - a first position wherein
the selector device does not interfere with the movement
of the postal items coming from the feed path so that the
postal items are routed to the first output path; and - a
second position wherein the selector device interferes
with the movement of the postal items coming from the
feed path so that the postal items are transversely devi-
ated from their direction of movement to the second out-
put path, characterized in that the first and the second
end pulley are mounted in alignment in the axial direction
on a single support element and arranged in an eccentric
manner; the distance between the axis of the first pulley
and the axis of the second pulley is less than the respec-
tive radii R1 and R2 of the two pulleys.
[0012] The invention will now be described with refer-
ence to the accompanying drawings, which represent a
non-limitative embodiment, where:

- Figure 1 shows a top view of a sorting system made
according to the know art;

- Figure 2 shows a top view of a system made accord-
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ing to the present invention and arranged in a first
operating position;

- Figure 3 shows a top view of a system made accord-
ing to the present invention and arranged in a second
operating position;

- Figure 4 shows, in cross-section, a detail of the sys-
tem according to the present invention;

- Figure 5 shows a variant of the device in Figures 2-4;
- Figure 6 shows a detail of the device.

[0013] With reference to Figures 2 and 3, reference
numeral 1 indicates, as a whole, a sorting system for flat
rectangular postal items 3 (for example, letters, post-
cards, documents in envelopes, etc).
[0014] The sorting system 1 comprises an input trans-
port system 4 that provides a feed path 5 (shown straight
in the example) for postal items 3 which are supplied
individually at the output of the transport system 4 to a
selector device 7 that can route the items to a first or
second output transport system 9 and 10 providing re-
spective first and second output paths 11 and 12.
[0015] In the embodiment shown, the first output path
11 is aligned with the feed path 5 and the second output
path 12 is transversal to the feed path 5.
[0016] The input transport system 4 comprises a first
and a second belt 15 and 16 parallel to and facing each
other in a contact area that defines the feed path 5; the
belts 15 and 16 extend between return pulleys (not
shown) and move in the same direction (see arrow v) in
the overlap area, moving the postal items 3, interposed
between the belts 15 and 16 arranged in contact with
each other, to the selector device 7.
[0017] The system 1 comprises a first output belt 20
that extends from at least one first end pulley 21 close
to selector device 7 (see enlargement in Figure 3) and
has a portion 20f facing the first belt 15 to define the first
output path 11.
[0018] The system 1 further comprises a second output
belt 22 that extends from at least one second end pulley
23 close to selector device 7 and has a portion facing 22f
the second belt 16 to define the second output path 12.
[0019] As shall become clear from the following de-
scription, the belts 20 and 22 are carried by pulleys 21
and 23, which are axially aligned with each other (see
Figure 4) and are therefore arranged at different heights
with respect to a horizontal support plate 40 that carries
the pulleys 21 and 23. Belts 20 and 22 normally have the
same band height h, while belts 15 and 16 have a band
height H equal to the sum of the band heights of belts 20
and 22 (and the space between them). In this way, a
postal item 3 consequently remains pinched between the
high belt 22 and nearby belt 15 and the low belt 20 and
nearby belt 16 (in this regard, see Figure 4).
[0020] The band heights of belts 20 and 22 and of belts
15 and 16 depend on the geometry of the system and
the size of the postal items 3.
[0021] in the description, belts 20, 22, 15 and 16 are
represented, for simplicity, as single ones.

[0022] It is also possible to provide for the use of one
(or more) "multiple" belts 20 and 22, i.e. each one can
be formed by several belts (typically two) that lie on the
same plane, are carried by the same pulleys and move
in a synchronous manner. Each of these belts has a dif-
ferent distance with respect to the plate 40.
[0023] For example, Figure 5 shows a belt 22 formed
by a first and a second belt 22a and 22b that are carried
by respective coaxial pulleys 23a and 23b, lie on the
same plane and move in a synchronous manner. Figure
5 also shows a single-type belt 20 carried by a pulley 21
inserted between pulleys 23a and 23b. Pulleys 23a, 21
and 23b are aligned in the axial direction; in particular,
the distance between the axis (21h) of the first pulley (21)
and the axis (23h) of the second pulleys 23a and 23b is
less than the respective radii R1 and R2 of pulley 21 and
the two pulleys 23a and 23b.
[0024] In this way, belt 20 has a lower edge facing an
upper edge of belt 22b (below belt 20) and an upper edge
facing a lower edge of belt 22a (above belt 20).
[0025] In Figure 5, each pulley 21 and 23 is of the
crowned type, i.e. having a diameter that grows from the
sides to a central portion of greater diameter.
[0026] A multi-crowned pulley 41 can be used to pro-
vide the return of belts lying at different distances from
the plate 40. This pulley is shown in Figure 6, in this ex-
ample having different crowns for the various belts 18,
constituted by belts 18a, 18b and 16.
[0027] The "multiple" belts configuration is particularly
advantageous when the postal item 3 has a stiffening
element at one end (typically, the spine of a magazine)
which necessitates greater bending freedom in a local-
ized area on which the belts do not overlap (in this case,
the multiple belts press against opposite central areas of
the postal item ); in this way, if the multiple belts move
along a curved section, the stiffened part is not forced to
bend in a significant manner, allowing the postal item to
"cut the bend" without the constriction of the belts.
[0028] The application of pressure, also due to the
crowns of the return pulleys, on the stiffened part of the
postal item, which could tend to bend the postal item,
bringing it into contact with the pulley rotating in the op-
posite direction, is also avoided.
[0029] The selector device 7 is angularly movable be-
tween two positions:

- a first position (shown in Figure 2) wherein the se-
lector device 7 does not interfere with the movement
of postal items 3 coming from the feed path so that
the postal items 3 are routed to an input 9i of the first
output system 9, positioning itself between the facing
portions of the first feed belt 15 and the first output
belt 20; and

- a second position (shown in Figure 3) wherein the
selector device 7 interferes with the movement of
the postal items 3 coming from the feed path 5 so
that the items 3 are transversely deviated from their
direction of movement to an input 10i of the second
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output transport system 10, positioning itself be-
tween the facing portions of the second feed belt 16
and the second output belt 22.

[0030] The selector device 7 is operated by an actuator
(not shown) that operates a movable output shaft be-
tween two angular positions. For example, a motor (of
200W, not shown) or an electromagnet could be used as
an actuator.
[0031] In accordance with the present invention (see
Figure 4 in particular), the first and the second end pulley
21 and 23 are shown aligned in the axial direction on a
single support element 30 and mounted in an eccentric
manner; the distance between the axis 21h of the first
pulley 21 and the axis 23h of the second pulley 23 is less
than the respective radii R1 and R2 of the two pulleys 21
and 23.
[0032] Typically, (but not exclusively) the radii R1 and
R2 of the two pulleys 21 and 23 are the same.
[0033] The support element 30 and pulleys 21and 23
are shown in detail in Figure 4. In particular, the support
element 30 comprises a first cylindrical element 32 and
a second cylindrical element aligned in the axial direction
and arranged in an eccentric manner to each other; each
cylindrical element 32 and 33 carries a respective pulley
21 and 23 through the interposition of a respective ball
bearing 34 and 35. Pulleys 22 and 23 have a more or
less cylindrical structure that is smooth or crowned so as
to maintain correct centring of the belts and usually have
the same diameter.
[0034] Always with reference to the embodiment in Fig-
ure 4, each cylindrical element 32 and 33 has an eccentric
axial hole 32h and 33h engaged by a shaft 38 that sup-
ports both cylindrical elements 32 and 33, each of which
has an end portion arranged in contact with a respective
end portion of the other cylindrical element.
[0035] The shaft 38 has a threaded lower end 38d suit-
able for engaging a hole made in a horizontal support
plate 40 that carries the various components of the sort-
ing system 1 and an upper end equipped with a head 39
(for example, with a hexagonal shape suitable for engag-
ing with an associated tool) suitable for allowing the
clamping of the cylindrical elements 32 and 33 by screw-
ing the lower end 38 into the hole.
[0036] The shaft 38 has a smooth central portion to
ensure precise positioning of the pulleys 21 and 23.
[0037] The shaft 38 could also be equipped with elastic
rings or shoulders (not shown) suitable for spacing out
the pulleys 21 and 23.
[0038] The selector plate device 7 could be provided
on one of its rear walls with a fairing (not shown) that
prevents the postal item from rubbing on a belt that runs
in the opposite direction; this fairing could also be fixed
and unconstrained by the selector plate device 7.
[0039] According to the invention, the two side-by-side
pulleys used in known systems are substituted by two
eccentric pulleys 21 and 23 offset on different vertical
planes.

[0040] Thanks to this layout, the selector device 7 can
have smaller transversal dimensions with respect to
those of a selector plate used in a sorting system of a
known type.
[0041] Furthermore, the angle of deviation Y (Figure
1) that the second output path 12 forms with respect to
the feed path 5 is smaller (up to 40%, e.g. 19.8°) with
respect to that achieved in similar sorting systems of
known type:
[0042] The reduction of the angle of deviation γ results
in:

- a heavy reduction in the stresses imposed on the
items 3; these stresses are particularly intense in the
case of thick or transparent-film-wrapped postal
items;

- a reduction in the travel and therefore of the move-
ment time of the selector device 7; and

- the possibility of arranging the actuator of the selec-
tor device 7 beneath the support plate 40; in this way,
the geometry of the sorting system 1 is also unfet-
tered by the dimensions of the actuator.

Claims

1. A sorting system for flat postal items (3) wherein an
input transport system (4) provides a feed path (5)
for postal items (3) which are supplied to a selector
device (7) that is configured to route the items alter-
natively to a first or to a second output transport sys-
tem (9, 10) providing respective first and second out-
put paths (11, 12); said input transport system (4)
comprising at least a first and at least a second feed
belt (15, 16);
the sorting system (1) further comprising:

- a first output belt (20) that extends from at least
one first end pulley (21) close to selector device
(7) and has a portion (20f) facing said first feed
belt (15) to define a first output path (11);
- a second output belt (22) that extends from at
least one second end pulley (23) close to selec-
tor device (7) and has a portion (22f) facing an
output belt to define a second output path (12);

the selector device (7) being angularly movable be-
tween two positions:

- a first position wherein the selector device (7)
does not interfere with the movement of the post-
al items (3) coming from the feed path (5) so that
the postal items (3) are routed to the first output
path (11); and
- a second position wherein the selector device
(7) interferes with the movement of the postal
items (3) coming from the feed path (5) so that
the postal items (3) are transversely deviated
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from their direction of movement to the second
output path (12),

characterized in that the first and the second end
pulley (21, 23) are mounted aligned along the axial
direction on a single support element (30) and ar-
ranged in an eccentric manner; the distance between
the axis (21h) of the first pulley (21) and the axis
(23h) of the second pulley (23) is less than the re-
spective radii R1 and R2 of the two pulleys (21, 23).

2. The system according to claim 1, wherein the first
output path (11) is aligned with feed path (5) and the
second output path (12) is transversal to the feed
path (5).

3. The system according to claim 1 or 2, wherein the
support element (30) comprises a first cylindrical el-
ement (32) and a second cylindrical element (33)
aligned along the axial direction and arranged in an
eccentric manner to each other; each cylindrical el-
ement (32, 33) carries a respective pulley (22, 23)
through the interposition of a respective ball bearing
(34, 35) .

4. The system according to claim 3, wherein each cy-
lindrical element (32, 33) has an eccentric axial hole
engaged by a shaft (38) that supports both cylindrical
elements (32, 3.3) , each of which has an end portion
arranged in contact with a respective end portion of
the other cylindrical element.

5. The system according to claim 4, wherein said shaft
has a lower end (38d) able to engage a hole made
in a support plate (40) and an upper end equipped
with a head (39) able to engage with an associated
tool to allow the clamping of said cylindrical elements
(32, 33).

6. The system according to claim 5, wherein said shaft
(38) has a smooth central portion to ensure precise
positioning of said pulleys (21, 23).

7. The system according to any of the preceding claims,
wherein the first and the second pulley (21, 23) have
respective radii R1 and R2 equal to each other.

8. The system according to any of the preceding claims,
wherein said first output belt and said second output
belt (20, 22) are arranged at different heights with
respect to a horizontal support 40 that carries the
pulleys (21 and 23); the first and second belt (20, 22)
having a band height (h) which is smaller than the
band height of said feed belts (15, 16).

9. The system according to any of the preceding claims,
wherein at least one of said first output belt and sec-
ond output belt is of the "multiple" type and comprises

several belts, typically two, which lie on the same
plane, are carried by the respective pulleys and
move in a synchronous manner.

10. The system according to claim 9, wherein an output
belt (22) is formed by a first and a by a second belt
portion (22a and 22b) that are carried by respective
second pulleys coaxial with each other (23a, 23b),
lie on the same plane and move in a synchronous
manner; the other output belt (20) being of the single
type carried by said first pulley (21) interposed be-
tween the second pulleys (23a and 23b); said second
pulleys and said first pulley (23a, 21 and 23b) are
aligned along the axial direction so that the belt (20)
has a lower edge facing an upper edge of the second
belt portion (22b) and an upper edge facing a lower
edge of the first belt portion (22a) .

11. The system according to one of the preceding
claims, wherein at least one of said first or second
pulley is of the crowned type and has a diameter that
grows from the sides to a central portion of greater
diameter.

12. The system according to one of the preceding
claims, wherein at least one return is made using a
multi-crowned pulley (41).
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