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(54) FEEDER MODULE FOR A CONVERTING MACHINE

(57) Thepresent invention relates to a feedermodule
(10) comprising a loading surface (26) configured to
receive a stack (S) of blanks(2). The feeder module
(10) comprising an upper feeder assembly (22) and a
lower feeder assembly (24). The upper feeder assembly

(22) comprises a dented chain (44) provided with a
plurality of teeth (52), and wherein the teeth (52) are
configured to enter into the stack (S) in-between the
blanks (2).
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Description

Field of the invention

[0001] The present invention relates to a converting
machine for producing packaging items such as paper
and cardboard boxes. In particular, the invention relates
to a feeder module configured to discharge sheets or
blanks one by one into the converting machine.

Background

[0002] Converting machines such as folder-gluers are
used in the production of packaging items such as paper-
board and cardboard boxes. These machines are con-
figured to receive sheets or cut-to-shaped blanks and
then fold and glue them to form folding boxes or other
similar packaging containers.
[0003] A feeder module is arranged at an inlet of the
converting machine. The feeder module comprises a
loading surface configured to receive a stack of sheets
or cut-to-shaped blanks. The feedermodule further com-
prises a gauge and a discharge conveyor which is con-
figured to drive the lowermost positioned blank in the
stack through a clearance defined between the gauge
and the discharge conveyor.
[0004] Inorder toprovideacorrect dischargeof sheets,
there is a need to ensure that the blank is directed under-
neath the gauge. The blanks need to be pressed against
the discharge conveyor to establish a sufficient contact;
however, an excessive pressuremay create deformation
marks on the blanks. The height and thus the weight of
the stack varies during production and this causes dif-
ferent contact pressures between the discharge con-
veyor and the blanks.

Summary

[0005] It is an object of the present invention to ensure
a correct adherence between the blanks and the feeder
discharge conveyor.
[0006] Thisobject is solvedbya feedermoduleaccord-
ing to claim 1.
[0007] According to an aspect of the present invention,
there is provided a feeder module for a converting ma-
chine. The feeder module comprises an upper feeder
assembly and a lower feeder assembly, wherein the
lower feeder assembly comprises a loading surface con-
figured to receive a stack of blanks, and a discharge
conveyor configured to grasp a lowermost positioned
blank in the stack and convey it forward in a direction
of transportation.
[0008] The upper feeder assembly comprises at least
one gauge configured to abut against a front side of the
stack, and wherein a tip of the at least one gauge is
arranged at a distance from the discharge conveyor, said
distance defining a clearance for the lowermost posi-
tioned blank.

[0009] The upper feeder assembly further comprises a
dentedchainprovidedwithapluralityof teeth, andwhere-
in the teeth are configured to enter into the stack in-
between the blanks.
[0010] The invention is based on a realization that the
weight of the stack can be maintained constant if the
weight of an upper part of the stack is supported by a
protruding surface such as a tooth of a chain. In such a
way, the friction may be maintained constant and cali-
brated to avoid scratching the blanks.
[0011] Within the context of this application, the term
"blank" may refer to both cut-to-shaped blanks and
sheets. The sheets may have a rectangular or square
shape.
[0012] In an embodiment, the teeth comprise an upper
contact surface configured to abut against a bottom sur-
face of the blanks. In such a way, the weight of blanks
located in an upper portion of the stack above the teeth
can be supported.
[0013] In an embodiment, the upper contact surface of
the teeth is downwardly sloping in in the vertical direction.
[0014] In an embodiment, the teeth comprise an upper
contact surface, a lower contact surface and a crest, said
contact surfaces being defined froma trough to the crest,
and wherein the upper contact surface is longer than the
lower contact surface,whereby theupper contact surface
is downwardly sloping in the vertical direction.
[0015] In an embodiment, the lower contact surface
has an extension which coincides with the extension of
the top surface of the blanks. Preferably, the lower con-
tact surface has a horizontal extension.
[0016] In an embodiment, the teeth comprise a lower
contact surface configured to abut against a top surface
of the blanks and to apply a downwardly directed force on
the blanks.
[0017] In an embodiment, the dented chain is a loop
comprising an exposed portion and a return portion, and
wherein the dented chain is arranged such that only an
exposed portion is in contact with the blanks.
[0018] The gauge may be provided with an opening
through which the exposed portion of the dented chain
horizontally extends.
[0019] In anembodiment, theopening is locatedabove
an angled or rounded inlet portion of the gauge.
[0020] In an embodiment, the dented chain comprises
an internal engagement surface, andwherein the internal
engagement surface is in contact with a plurality of idle
rollers and a motorized drive roller.
[0021] In an embodiment, at least one idle roller is
configured as a diverting roller, and wherein the diverting
roller is configured to position the dented chain suchas to
produce a horizontal projection in the exposed portion of
the dented chain. Preferably, the protruding portion hor-
izontally projects through the opening in the gauge.
[0022] In an embodiment, a plurality of teeth is in con-
tact with the blanks and wherein a lowermost positioned
tooth in the exposed portion has a shorter horizontal
extension than the upper teeth located in the exposed
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portion.
[0023] In an embodiment, the dented chain is made
from a flexible material, such that it is forming a flexible
loop. The material may comprise a polymer, Thermo-
plastic Polyurethane or rubber. In a preferred embodi-
ment, the dented chain is made in one piece. In other
words, the dented chain is deprived from mechanical
connectors such as fasteners or links.

Brief description of the drawings

[0024] The invention will now be described with refer-
ence to theappendeddrawings, inwhich like features are
denoted with the same reference numbers and in which:

- Figure 1 is a schematic view of a convertingmachine
in the configuration of a folder gluer;

- Figures 2a and 2b are top views of a blank and a
folding box, respectively;

- Figure 3 is a schematic cross-sectional view of a
feeder module according to an embodiment of the
present invention;

- Figure 4 is a schematic perspective view of an upper
feeder assembly according to an embodiment of the
present invention;

- Figure 5 is schematic cross-sectional view of the
upper feeder assembly and a stack of blanks;

- Figure 6a is a schematic cross-sectional view of a
dented feeder chain according to an embodiment of
the present invention;

- Figure 6b is detailed planar view of the tooth struc-
ture of the feeder chain of figure 6a;

- Figure 6c is a detailed schematic perspective view of
the feeder chain of figure 6a; and

- Figures 7a and 7b are schematic perspective views
of a feeder chain assembly from a first side and a
second side, respectively.

Detailed description

[0025] Referring to thefiguresand inparticular to figure
1which illustrates a convertingmachine 1 in the form of a
folder-gluer machine 1, and figures 2a and 2b which
illustrate a blank 2 to be processed in the converting
machine 1 and a folding box 2’. The folder-gluermachine
1 is configured to receive a cut to shaped blank 2 as the
one illustrated in figure 2b, and then fold and glue the
blank 2 to form a folding box 2’ or another folded and
glued packaging container 2’. Alternatively, the convert-
ing machine 1 may be provided with a cutting and creas-

ing module, whereby the converting machine 1 itself
transforms a square or rectangular sheet into a cut-to-
shaped blank. Such a cutting and creasing arrangement
is described in document EP4157625.
[0026] Thepresent folder-gluermachine1comprisesa
series of different workstations in the form of modules.
Themodulesmay include, from an inlet to an outlet of the
convertingmachine 1, and in a direction of transportation
T:a feedermodule10, analignmentmodule11,a foldpre-
breaking module 12, a gluing module 14 and a folding
module 16. The folder-gluer machine 1may further com-
prise a main user interface 15 and a quality control
system 18.
[0027] After the gluing and folding modules, a delivery
module and conditioning section 21 can be provided in
order to count and separate a shingled stream of folding
boxes 2’ into separate batches.
[0028] The converting machine 1 further comprises a
conveyance system 19 comprising conveyors such as
endless belts and rollers configured to transport the
blanks 2 in a direction of transportation T. The converting
machine 1 also comprises a central control circuitry 20
configured to control the operation of the converting
machine 1.
[0029] The feeder module 10 is configured to feed the
blanks 2 one by one into the converting machine 1. As
illustrated in figure 3, the feedermodule 10 comprises an
upper feeder assembly 22 and a lower feeder assembly
24, in-between which the blanks 2 are conveyed.
[0030] The lower feeder assembly 24 comprises a
loading surface 26 configured to receive a stack S of
blanks 2. The loading surface 26 is provided with a
discharge conveyor 28 configured to drive the lowermost
positionedblank2 in thestackS forward in thedirectionof
transportation T. The discharge conveyor 28 preferably
comprises a plurality of conveyor belts located side-by
side and having their longitudinal extension coinciding
with thedirection of transportation T. Alternatively, in non-
illustrated embodiments, the discharge conveyor 28may
comprise drive elements in the shapeof rollers or a single
discharge conveyor.
[0031] In another, non-illustrated embodiment, the
loading surface 26 may further comprise a movable
support surface comprising a plurality of elongated rods
positioned in-between theplurality of conveyor belts. The
movable support surface moves up and down such that
the lowermost positioned blank 2 is in an alternating way
brought into contact with and then distanced from the
plurality of discharge conveyor belts.
[0032] The upper feeder assembly 22 comprises a
front stopper 30 in the form of at least one gauge 30,
preferably the front stopper comprises two gauges 30a,
30b. Thedischarge conveyor 28 is arrangedat adistance
C (see figure 5) from a vertical tip 32 of the at least one
gauge 30a, 30b. Hence, the distance C defines a clear-
ance C, through which the lowermost positioned blank 2
in the stack S passes. The clearance C is a distance
which is less than the combined height of two blanks 2 in
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the vertical direction V. However, preferably the clear-
ance C corresponds to the height of one blank 2 in in the
vertical direction V. This clearance C ensures that only
oneblank 2canbeconveyed into the convertingmachine
1 at a time. The gauge 30may be slidably connected to a
chassis 34 of the upper feeder assembly 22 such that the
vertical position of the tip 32of theat least onegauge30a,
30b can be adjusted by moving the at least one gauge
30a, 30b in the vertical direction V. In such a way, the
clearance C can be modified when the vertical thickness
of the blank 2 changes.
[0033] The discharge conveyor 28 of the lower feeder
assembly 24 may extend from the loading surface 26 to
an outlet 27 of the feeder module located downstream of
the gauge 30. The discharge conveyor 28 is preferably
accelerated and decelerated. In such a way, the blanks 2
are discharged in a streamandwith a predefined spacing
between each other.
[0034] As best seen in figures 3 and 5, the gauge 30 is
configured to abut against a front side of the stack S such
as to restrict the horizontalmovement of the upper blanks
2 in the stack. The upper portion of the gauge 30 is
preferably provided with a vertical contact surface. In
such away, the upper portion of the stackS ismaintained
vertical.
[0035] The lower distal end, i.e. the tip 32 of the gauge
30 may be provided with an angled portion 33. The
angled portion 33 is arranged at an angle α in relation
to the vertical axis V. The angleα is configured to define a
downwardly sloping surface in the direction of transpor-
tation T.
[0036] The angled portion 33 enables the lowermost
positionedblank 2 to bepositioned further downstream in
the direction of transportation T than the following blank
2, which is located on top of the lowermost positioned
blank 2. Optionally, the angled portion 33 of the gauge 30
may also be rounded. The rounded portion 33 smoothly
directs the front edges of the blanks 2 under the front
stopper 30.
[0037] Asbest seen in figures3and4, the upper feeder
assembly22comprisesanupper conveyor36configured
to contact the upper side of the blanks 2. In such a way,
the vertical position of the blanks 2 canbe controlled. The
blanks 2 is received in-between the upper feeder assem-
bly 22 and the lower feeder assembly 24 and are guided
such that they are fed into the converting machine 1 in a
straight manner without warps.
[0038] Theupper conveyor36maycompriseaplurality
of rollers 38. A spring 42 is acting on the rollers such as to
bias the rollers 38 against the blank 2. An actuator 43 is
operatively connected to the rollers 38 and is configured
to provide a variable force such that the pressure of the
rollers 38 can be modified. The actuator 43 may be a
pneumatic or hydraulic actuator.
[0039] The upper feeder assembly 22 further com-
prises a dented chain 44. The dented chain 44 is a loop
which comprises a plurality of teeth 52. The teeth 52 are
configured to enter into the stackS in-between theblanks

2.
[0040] As best seen in figure 6b, the teeth 52 are
defined by a crest 55, an upper contact surface 54 and
a lower contact surface 56. Each tooth is defined by a
crest 55 located between two troughs 57.
[0041] Thedented chain 44mayhavea zig-zag shape.
In a preferred embodiment, each tooth 52 is non-symme-
trical around a center line Lc through the crest 55. The
length L1 of the upper contact surface 54 is thus longer
than the length L2 of the lower contact surface 56. The
difference in length between L1 and L2 provides a
skewed zig-zag shape.
[0042] The peak-to-peak distance P1 between the
crests 55 of directly adjacent teeth may be selected to
correspond to the thickness of one blank 2. In this em-
bodiment, there is one sheet 2 between each tooth 52.
[0043] However, in a preferred embodiment, the peak-
to-peak distance P1 between the adjacent crests 55 is
selected to exceed amaximum thickness of one blank 2.
This is advantageous if the samedented chain 44 is used
for different types of blanks 2 with variable thicknesses.
The teeth 52 of the chain may be introduced between
each blank 2 in the stack. Alternatively, for thinner blanks
2, there are several blanks 2 present between the ad-
jacent crests 55 of the dented chain 44. In an advanta-
geous embodiment, the peak-to-peak distance is be-
tween 5‑15 mm, preferably about 11 mm. To increase
the peak-to-peak distance P1, there may be a flat dis-
tance 53 between each trough 57 of the adjacent teeth
52. The distance between the troughsmay be between 0
and 10 mm, preferably about 5 mm.
[0044] The upper contact surface 54 of the teeth 52 is
configured to contact a lower side of the blanks 2. As best
seen in figures 5, 7a and 7b, the dented chain 44 has an
exposed portion E which is in contact with the blanks 2.
Preferably, the exposed portion E is located at the inlet
portion I of the gauge 30.
[0045] In such a way, an upper part of the stack S1
which is locatedabove the teeth52 in theexposedportion
E is held by the dented chain 44. The dented chain 44 is
configured to at least partly support the weight of the
upper portion S1 of the stack S.
[0046] Additionally, the lower contact surface 56 of the
teeth 52maybe configured tograsp the front edgesof the
blanks 2 and guide them vertically downwards against
the lower discharge conveyor 28.
[0047] The lower contact surface 56 of each tooth 52 is
preferably designed such that the lower contact surface
56 has an extension which coincides with the top surface
of the blanks 2. This extension preferably coincides with
the horizontal direction H. In such a way, the teeth 52 are
provided with a flat surface which pushes against the
blanks 2, and the risk of creating cut marks can be
avoided. Preferably, the lower contact surface has a
length of between 3 to 8mm, preferably about 4 to 5mm.
[0048] Optionally, the weight of the lower part of the
stack S2 can be used to create a passive pressure and
the pressure applied by the dented chain 44 can be
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reducedwhile still obtainingacalibratedcontactpressure
between the lowermost positioned blank 2 and the dis-
charge conveyor 28.
[0049] The exposed portion E comprises a plurality of
teeth 52 which are simultaneously in contact with the
blanks 2. Hence, the dented chain 2 is in contact with a
plurality of blanks 2. In the illustrated embodiment, there
are three teeth 52 which project into the stack S. How-
ever, the number of teeth 52 simultaneously engaging
with the blanks 2 may be variable.
[0050] The at least one gauge 30a, 30b may be pro-
vided with an opening 46 through which the exposed
portion E of the dented chain 44 extends. The opening 46
is preferably located above the inlet portion I of the gauge
30. Ideally, a lower part 46a of the opening 46 is posi-
tioned at between 50 to 80 mm, preferably about 65 mm
from the tip 33 the gauge 30. This allows a precise
conveyance of the blanks 2 as they are positioned at
the inlet path to the clearanceC. Each tooth 52may have
a lateral length of between30% to 50%of thewidth of the
gauge. This lateral lengthmaybe between 10mmand20
mm.
[0051] Alternatively, in a non-illustrated embodiment,
the feeder chain 44 is located laterally of the gauge 30.
Thedentedchain44maybeattached toaseparate frame
member.
[0052] The dented chain 44 preferably also applies a
force F to the blanks 2 such that the contact pressure
between the lowermost positioned blank 2 and the load-
ing surface 26 is sufficient for the lower discharge con-
veyor 28 to grasp and drive the lowermost positioned
blank 2 forward in the direction of transportation. The
forceFmaybe in the rangeof between20 to 180Newton.
[0053] The dented chain 44 may thus be configured to
both apply a pressure on the lower part S2 of the stack,
while supporting the weight of the upper portion S1 of the
stack.
[0054] Due to the trajectory of the dented chain 44, the
lowermost positioned tooth 52 has a slope angle which is
higher than the uppermost positioned tooth 52. Addition-
ally, the lowermost positioned tooth 52which is in contact
with the blanks 2 has a smaller horizontal projection P
than the teeth 52 in contact with the blanks 2 and located
vertically above. The difference is horizontal projection P
is achieved with the trajectory of the dented chain 44. In
such a way, the blanks 2 can disengage from the upper
contact surface 54of the teeth 52 andbecomepositioned
under the lower contact surface 56 of the teeth 52.
[0055] The dented chain 44 has a contact side 47a and
a motorized engagement side 47b. The motorized en-
gagement side 47b is located inside the loop defined by
the dented chain 44. The contact side 47a is in contact
with theblanks2 in thestackS.Thedentedchain44hasa
direction of movement M such that the teeth 52 are
moving vertically downwards in the exposed portion E.
[0056] As illustrated in figures 7a and 7b, the dented
chain 44 is guided bya series of idle dented rollers 48and
a motorized drive roller 50. The motorized drive roller 50

is driven in rotation by a motor 51. The motor 51 may be
configured to change the torque such that the pressing
force F against the blanks 2 can be modified. In such a
way, the force can be adapted to the material and geo-
metry of the blanks 2.The idle rollers 48 and the drive
roller 50 are provided with gears configured to engage
with a corresponding internal dented engagement sur-
face 47 on the dented chain 44.
[0057] At least one idle roller 48a is configured as a
diverting roller 48a. The diverting roller 48a is positioned
outside of an axis A defined by a straight line extending
through the center of the drive roller to the center of the
distal lowermost positioned idle roller 48b. The diverting
roller 48a changes direction of the dented chain 44 such
as to produce a protruding portion P which horizontally
projects from the opening 31 in the gauge 30.
[0058] An axis B of the exposed portion E can be
defined through a line extending through the rotational
axis of the diverting roller 48a and the lowermost posi-
tioned idle roller 48b.
[0059] The axis of the exposed portion E can be ad-
justed in the horizontal direction such as to vary the
position of the length of the horizontal projection P. This
allows an adaptation of the position of the teeth 52 and
adapt to material characteristics, such as paperboard or
corrugated cardboard.
[0060] The dented chain 44 can be produced in one
piece without joints. In a preferred embodiment, the
dented chain 44 is made from a flexible material. The
material may comprise a polymer such as Thermoplastic
Polyurethane or rubber.
[0061] Themanufacturing process of the dented chain
may be by molding or sintering. However, it is advanta-
geous touseanadditivemanufacturingprocess, i.e. a 3D
printing process.

Claims

1. A feeder module (10) for a converting machine (1),
the feeder module comprising an upper feeder as-
sembly (22) and a lower feeder assembly (24),
wherein the lower feeder assembly comprises a
loading surface (26) configured to receive a stack
(S) of blanks (2), and a discharge conveyor (28)
configured to grasp a lowermost positioned blank
(2) in the stack and convey it forward in a direction of
transportation (T),
the upper feeder assembly comprising at least one
gauge (30) configured to abut against a front side of
the stack, and wherein a tip (32) of the at least one
gauge is arranged at a distance from the discharge
conveyor, said distance defining a clearance (C) for
the blank, characterized in that the upper feeder
assembly further comprises a dented chain (44)
provided with a plurality of teeth (52), and wherein
the teeth are configured to enter into the stack in-
between the blanks.
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2. The feedermodule according to claim 1, wherein the
teeth comprise an upper contact surface (54) con-
figured to abut against a bottom surface of the
blanks.

3. The feedermoduleaccording to claim1or 2,wherein
the teeth comprise a lower contact surface (56)
configured to abut against a top surface of the blanks
and to apply a downwardly directed force (F) on the
blanks.

4. The feedermoduleaccording to claim2or 3,wherein
the upper contact surface of the teeth is downwardly
sloping in the vertical direction (V).

5. The feedermodule according to claim 4, wherein the
shape of the teeth comprises an upper contact sur-
face (54), a lower contact surface (56) and a crest
(55), said contact surfaces being defined from a
trough (57) to the crest, and wherein the upper con-
tact surface is longer than the lower contact surface.

6. The feedermodule according to thepreceding claim,
wherein the lower contact surface has an extension
which coincideswith the extension of the top surface
of the blanks.

7. The feeder module according to any one of the
preceding claims, wherein the dented chain is a loop
comprising an exposed portion (E) and a return
portion, and wherein the dented chain is arranged
such that only an exposed portion is in contact with
the blanks.

8. The feedermodule according to thepreceding claim,
wherein the gauge is provided with an opening (46)
through which an exposed portion of the dented
chain horizontally extends.

9. The feedermodule according to thepreceding claim,
wherein the opening is located above an angled or
rounded inlet portion (I) of the gauge.

10. The feedermodule according to thepreceding claim,
wherein the dented chain comprises an internal en-
gagement surface, and wherein the engagement
surface is in contact with a plurality of idle rollers
(48a, 48b) and a motorized drive roller (50).

11. The feedermodule according to thepreceding claim,
wherein at least one idle roller (48b) is configured as
a diverting roller (48b), and wherein the diverting
roller is configured to position the dented chain such
as to produce a horizontal projection (P) in the ex-
posed portion of the dented chain.

12. The feedermodule according to thepreceding claim,
wherein the horizontal projection projects through

the opening (46) in the gauge.

13. The feedermodule according to thepreceding claim,
wherein a plurality of teeth is in contact with the
blanks and wherein a lowermost positioned tooth
in the protruding portion has a shorter horizontal
extension than the upper teeth located in the ex-
posed portion (E).

14. The feeder module according to any one of the
preceding claims, wherein the dented chain is made
from a flexible material, and wherein the dented
chain is forming a flexible loop.

15. The feedermodule according to thepreceding claim,
wherein the flexible material comprises a polymer,
Thermoplastic Polyurethane or rubber.
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