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Description

Background of the Invention

[0001] The presentinvention relates to the field of the
machines for making die cutter rules and, in particular, it
relates to a die cutter rule having a new shape.

[0002] Theinvention furtherrelates to a die cutter com-
prising the afore said rule, to a punch-die unit for a ma-
chine manufacturing rules of die cutters and, in particular,
to a cartridge which can be inserted in the machine which
comprises said punch-die unit.

[0003] Finally, the invention relates to a manufacturing
method for making die cutter rules.

State of the Art

[0004] As known, a die cutter employed in die cutting
machines comprises a flat or cylindrical support and usu-
ally made of multi-layer wood, in which metal rules are
mounted and provided with a cutting and/or bending
edge; the rules are inserted by interference in corre-
sponding seats obtained in the support and are arranged
such to reproduce the shape of a product to be realized
by die cutting a paper or cardboard sheet, for example a
box. The seats in the support are generally obtained
through laser cutting techniques. The insertion of the
blades in the corresponding seats is usually carried out
manually by an operator, often with the aid of a hammer.
[0005] Therules are obtained from a metal band which
is unwound, punched and/or milled, bent several times
to obtain the desired shapes and finally cut to size.
[0006] Structurally, the die cutter rule comprises a
base, which can be inserted orthogonally into the support
in a corresponding seat, and a cutting edge facing the
part opposite to the support, i.e. facing the sheet to be
die cut. On the die cutter support other elements com-
bined with the rules are provided as well, for example
elastic elements which facilitate the detachment and
splitting of the die cut portion of the sheet from the same
die cutter.

[0007] The rules are mainly subdivided in cutting rules
and bending or creasing rules.

[0008] In the first typology the rule has a cutting edge,
typically having a triangular section, able to cut the sheet
when pushed in abutment against the latter during the
die cutting. The cutting rules are used, for example, to
realize the cutting lines defining the perimetrical devel-
opment of a box.

[0009] The bending or creasing rules have an edge
shaped to press, without cutting, the sheet against a seat
of a counter-die placed at the opposite part with respect
to the sheet to be die cut. In this way, a trace is obtained
along which the bending of the sheet is easy. It is the
case, for example, of the ceasing lines which are on the
limb of a box.

[0010] Other rules allow making the so-called weak-
ening or tear-off lines, i.e. dashed lines which alternate
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cut lengths with not-cut lengths.

[0011] For example, the company Martin Miller is a
manufacturer of die cut rules.

[0012] Itis further known to realize, on the edge of the
rule, recesses or groves having small size, hereinafter
named ’nicks’, which break up the cutting or creasing
profile. Nicks are substantially grooves made by remov-
ing material from the rule edge. Nicks both develop in a
longitudinal direction to break up the cutting edge, as
explained afore, and towards the rule base for a deter-
mined depth. At the nick the sheet does not interact with
the rule.

[0013] Inthepastthe nicks onthe rule were hand-made
through cutting tools such as punches or mills, for exam-
ple.

[0014] In the last years, the manufacturing of rules oc-
curs through numerical control machines which automat-
ically carry out the operations of rule bending, nick mak-
ing and cutting of rule in several parts to be individually
installed on the support. An example of automated ma-
chine for bending, cutting and nick making is marketed
by the same applicant with the trade name IDEA.
[0015] The manufacturing of nicks in these machines
is mainly obtained by punching. Some manufacturers of
machines for manufacturing the rules preferred imple-
menting different techniques such as, for example, mill-
ing, grinding or electro-erosion of nicks.

[0016] In GB 1234703 a machine for making die cutter
rules comprising an automatically driven milling tool, is
described. The tool, actuated by servo-mechanisms, in-
tercepts the rule in a predetermined point and makes the
nick on the cutting edge. The recess or the nick has a
substantially rectangular profile.

[0017] In US 6,324,950 a machine for manufacturing
die cutter rules by punching is described. The punch op-
erates transversely with respect to the rule and is com-
bined with a corresponding die having a shape comple-
mentary to the punch. The combined action of the punch
and the die causes the sharp splitting of a portion of ma-
terial on the base of the rule opposite to the cutting edge
in order to obtain a bending groove, i.e. a recess having
a rectangular shape which aids the bending of the rule
in that point.

[0018] The specific punching method is particularly ap-
preciated for the minimum time required to carry out the
manufacturing, with respect to the longer times required
for the manufacturing carried out by milling, grinding or
electro-erosion.

[0019] The punching does not allow obtaining nicks
having small width, since the interaction between the
punch and the die is only effective when the amount of
material to splitis large, i.e. when the nick to be realized
is wide (i.e. it has a great longitudinal extent in the direc-
tion of the cutting edge of the rule). In other words, the
conventional punching technique does not allow making
breakings having minimum extent in the cutting edge of
the rules.

[0020] Milling, grinding or electro-erosion allow obtain-
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ing nicks having small longitudinal extent, but result in
longer times with respect to punching. In particular, mill-
ing and grinding allow obtaining rectangular nicks only.
[0021] Thereisthe need of rapidly obtaining nicks hav-
ing small longitudinal extent, with the speed allowed by
the punching.

Summary of the Invention

[0022] Itis therefore an object of the present invention
to provide a technique for manufacturing a die cutter rule
which allows overcoming the drawbacks of conventional
solutions.

[0023] Anotherobjectof the presentinvention is to pro-
vide a die cutter rule comprising one or more nicks im-
proved with respect to conventionally used nicks.
[0024] It is still an object of the present invention to
provide a punch for making the afore said rule, which is
constructively easy to realize.

[0025] Itis a further object of the present invention to
provide aninterchangeable unit for automated machines,
named cartridge, comprising the afore said punch.
[0026] These and other objects are reached by a die
cutter rule according to claim 1.

[0027] In particular, the rule has a band shape and
comprises a cutting edge extending in a longitudinal di-
rection and a base extending transversely in height. For
example the cutting edge is a taper of the base. The base
is intended to be inserted in a corresponding housing
seat of a support of a die cutter; the cutting edge is in-
tended to face the part opposite to the die cutter support
towards the sheet or panel to be die cut.

[0028] In particular, with the term "cutting edge" the
rule edge for the die cutting is meant, whether this is an
edge shaped for cutting or else shaped for obtaining a
creasing line, or yet an edge shaped for making a tear-
off line.

[0029] The cutting edge is broken up nextto an atleast
one recess, or cut-out, or notch, or nick. The nick has a
longitudinal extent corresponding to the missing length
of the cutting edge and a transversal extent, orthogonal
to the longitudinal direction, which affects a portion of the
rule base.

[0030] Clearly the nick is through-made, i.e. it wholly
passes through the rule thickness.

[0031] The nick has a substantially drop-shaped pro-
file, as the rule is observed laterally, i.e. with the eyes
orthogonal to a side of the same rule.

[0032] More in particular, a first portion of the nick
breaks up the cutting edge with two sides substantially
parallel one to another and orthogonal to the longitudinal
direction of the same cutting edge. A second portion of
the nick, adjacent to the first one, and developing towards
the base of the rule, has a circular, or semi-circular, or
else elliptical profile, joined to the first portion of the nick
and whose perimetrical edge merges to the afore said
parallel sides.

[0033] This particular shape of the nick allows obtain-
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ing nicks having very little longitudinal extent on the cut-
ting edge, for the benefit of the torsion stiffness of the
rule, in particular at the sharp corners of the cutting edge
defined at the nick sides; this aspect allows maximizing
the features of structural resistance of the rule and thus
the life thereof, exceeding 20000 punches of the respec-
tive die cutter.

[0034] Notoriously, the rule is tapered at the relative
cutting edge. Therefore the rule thickness at the base is
generally larger than the thickness at the cutting edge.
Consequently, the nick according to the presentinvention
has a narrower portion at the cutting edge, where the rule
thickness is smaller, and a larger portion (with a circular,
or semi-circular, or else elliptical profile) at least at part
of the rule base, where the rule thickness is maximum.
[0035] As it will be described in the following, - in ad-
dition to maximize the features of wear resistance - the
afore described shape allows obtaining the nick by
punching more accurately than what can be ascertained
through the current techniques.

[0036] According to another aspect of the invention a
punch is provided, according to claim 3, for making nicks
having the described features.

[0037] In particular, the punch comprises a body on
which a punching portion having a substantially drop-
shaped transversal section is obtained. The punching
portion is intended for interacting with the rule in progress
at first and then with a counter-die located at the opposite
part with respect to the rule for shearing a portion corre-
sponding to a nick.

[0038] Due to its geometrical shape the punching por-
tion resists effectively and without deforming against forc-
es risen during the shearing, thereby allowing obtaining
very accurate cuts from the dimensional point of view.
This since the punching portion has a thinner part, for
example with a thickness on the order of 0.2 mm, adapted
to shear the portion having parallel and close edges of
the nick through the cutting edge of the rule; the punching
portion has a thicker part, that is the circular, or semi-
circular or else elliptical part, adapted to shear the thicker
part of the nick also through the rule base where shear
stresses are larger and the wear the conventional punch-
es undergo is larger.

[0039] Furthermore the conventional punches, sub-
stantially rectangular and free from a tapered portion, are
not able to shear nicks having a minimum longitudinal
extent. Advantageously, on the contrary the punch ac-
cording to the present invention allows obtaining nicks
having a minimum longitudinal extent at the cutting edge,
of about 0.2 mm, and effectively supporting shear stress-
es during the shearing that are notably higher than what
can be ascertained through the conventional punches.
[0040] In particular, the counter-die has a shape com-
plementary with respect to the punch, so that the punch-
ing portion couples to the counter-die when the punching
operation of the rule is carried out.

[0041] The punch and the counter-die form a punching
unit object of claim 6.
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[0042] Ina preferred embodiment, the punch body has
a tubular shape developing in height. The tubular portion
comprises:

- aninner connection opening for the connection with
an actuating pin which pushes the punch according
to a displacement direction substantially orthogonal
to the rule, and

- an outer side wall on which one or more punching
portions extending, in their turn, in height are provid-
ed. In particular, a plurality of punching portions an-
gularly spaced apart one from another of a constant
pitch are provided. The punching portions are sub-
stantially shaped as petals on the outer side wall of
the punch body.

[0043] This embodiment has constructive advantages
in terms of convenience of use and lower wear. In fact
through the same punch provided with several punching
portions, it can be obtained an overall manufacturing
number greater than that obtained through a single
punching tool. By simply rotating the punch on its relative
axis, the punching portion acting on the rule can be se-
lected. Therefore, the selection of another adjacent one
is enough once a punching portion gets worn. Alterna-
tively, the punching portions can work alternatively so
that to wear uniformly.

[0044] Inan alternative embodiment the punching por-
tions can have a drop-shaped section but having a dif-
ferent size. This allows selectively choosing the size of
the nick to be made. Therefore, through the same punch
different typologies of nicks can be made. In such a case,
the counter-die will have to provide different die portions,
each having a shape complementary to the used punch-
ing portion. For example, the counter-die could provide
for a mechanism rotating with respect to its own axis in
order to allow the selection and the combining of the cor-
responding die portion.

[0045] Preferably, the punching unit is a removable
andinterchangeable cartridge to be inserted in amachine
for manufacturing die cutter rules. In particular, the car-
tridge is functionally connected to the machine and com-
prises actuating mechanisms and control units too that
drive the punch based on the manufacturing to be carried
out on the rule.

[0046] According to another aspect of the invention a
machine for manufacturing die cutter rules, according to
claim 9, is described. In particular, the manufacturing ma-
chine comprises:

- afeeding unit of a rule;

- aremoving unit for removing the material adapted
to make nicks on a cutting edge of the rule;

- abending unit for bending the rule adapted to bend
the rule according to predefined angles;

- acutting unit upstream the bending unit which allows
shearing the rule at the desired lengths,
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wherein said manufacturing unit carries out a punching

by means of at least one punch according to the present

invention which acts transversely with respect to the rule

to obtain corresponding nicks through the rule.

[0047] According to another aspect of the invention a

method for manufacturing die cutter rules through the

afore said machine is described, the method is object of

claim 10.

[0048] Inparticular, the method comprises the steps of:

- feeding a rule;

- removing material from the cutting edge of the rule
to make at least one nick;

- if needed, bending the rule according to predefined
angles;

- cutting the rule into rule portions,

wherein said step of removing material is a punching step
carried out by means of at least one punch according to
the present invention which acts transversely with re-
spect to the rule to obtain at least one nick according to
the present invention through the rule.

Brief Description of the Drawings

[0049] Further characteristics and advantages of the
invention will be more evident by the review of the fol-
lowing specification of different, but not exclusive, pre-
ferred embodiments illustrated for illustration purposes
only and without limitation, with the aid of the attached
drawings, wherein:

» figure 1 shows a perspective view of a die cutter pro-
vided with a rule according to the present invention;

* figure 2 shows a side and front view of a die cutter
rule provided with a recess according to the inven-
tion;

» figure 3shows a perspective view of a punch adapted
to obtain the recess of figure 2;

* figure 3A shows a perspective schematic view of a
punching step by means of the punch of figure 3;

» figures 4 and 5 show perspective views of a punch-
die cartridge arranged to obtain the recess of figure 2;

» figures 6 and 7 show a machine for manufacturing
a die cutter rule according to the invention.

Detailed description of the invention

[0050] Referring to figure 1, a rule 10 is shown as ar-
ranged on a supporting plane 102 of a die cutter 100.
The die cutter 100 is partially and schematically shown.
[0051] As better shown in figure 2, the rule 10 has a
band shape, i.e. it has an elongated shape with small
thickness, and comprises a cutting edge 14 developing
along a longitudinal direction L and a base 13 extending
in height along a transversal direction T. The base 13 is
intended to be coupled in a housing seat of the support
102 of the die cutter 100, whereas the cutting edge 14
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faces the part opposite to the support 102 towards the
not shown sheet or panel to be die cut.

[0052] Atthe cutting edge 14 of the rule 10 at least one
recess, or cut-out, or notch, hereinafter named 'nick’ 20,
is provided, which passes through at least partially the
base 13 for a certain depth. By observing the nick 20
laterally from a side 15, 16 of the rule 10, the latter has
a substantially drop-shaped profile.

[0053] More in particular, the nick 20 comprises a first
portion 22 opened on the cutting edge 14 with a substan-
tially rectangular shape. In particular, the first portion 22
has two opposing sides 22a substantially parallel one to
another. A second portion 24 develops from the first por-
tion 22 as opened on the first portion 22, the latter having
a substantially circular shape 24a developing from one
of the sides 22a of the first portion 22 until it closes on
the opposite side of the same portion.

[0054] More in particular, the band-like body 12 of the
rule 10 comprises a first 15 and a second 16 sides ex-
tending parallel one to another from the base 13 and
converging one to another at the cutting edge 14. The
nick 20 has the first portion 22 narrower at the cutting
edge 14 where the sides 15, 16 converge and the thick-
ness of the band-like body 12 is smaller. On the contrary,
the second portion 24 of the nick 20 adjacent to the first
portion 22 is partially arranged on the portion of the band-
like body 12 having smaller thickness and partially on the
base 13 of the same, i.e. the one having larger thickness.
[0055] The afore described shape allows maximizing
the features of wear resistance of the rule. The so-ob-
tained nick has a small longitudinal extent on the order
of few tenths of millimeters, this feature can not be ob-
tained through the punching techniques according to the
known art.

[0056] In figure 3, a punch 30 for making the afore de-
scribed drop-like nick 20 is shown. In particular, the punch
30 comprises a supporting body 32 on which atleast one
punching portion 34 is obtained. The latter if is cut ac-
cording to a transversal plane P has a substantially drop-
shaped section, that is a section complementary to the
afore described nick 20.

[0057] Morein particular,the punching portion 34 com-
prises afirst portion 22’ having arectangular shape which
extends from the supporting body 32 and a second por-
tion 24’ having a circular shape joined to the first portion
22,

[0058] Asshown in figure 3A, the so shaped punching
portion 34 allows obtaining the nick 20 with a small lon-
gitudinal extent (direction L) at the cutting edge 14 of the
rule and, at the same time, resisting against the forces
rising during the punching in the thickest part of the rule.
More in detail, the first portion 22’ of the punching portion
34, whose section is on the order of few tenths of millim-
eter, carries out the shearing at the thinnest part of the
rule, that is the cutting edge 14.

[0059] On the contrary, the second portion 24’ of the
punching portion 34 has a section having larger size and
adapted to the stresses to be supported in order to shear
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part of the cutting edge 14 and especially part of the base
13 of the rule 12 having larger thickness.

[0060] In this way, recesses 20 having a small longi-
tudinal extent at the cutting edge 14 can be obtained.
[0061] This technical result can not be obtained
through the punches of the known art having a rectan-
gular shape since they would not be able to support shear
stresses if they are dimensioned to make nicks having a
small longitudinal extent.

[0062] In a preferred embodiment shown in figure 3,
the body of the punch 30 is a tubular portion 32 devel-
oping along an axis Z. The tubular portion 32 comprises
in its turn an opening 33 used to insert a driving pin 38
combined with an actuator which pushes the punch 30
along a displacementdirection d substantially orthogonal
to the rule (Fig. 3A and 5). The tubular portion 32 defines
an outer side wall 32’ on which several punching portions
34 extending in their turn along the generatrix of the tu-
bular portion parallel to the axis Z, are obtained. The
punching portions 34 are substantially shaped as petals
on the side wall 32’ and are angularly spaced apart one
from another by a constant pitch. Preferably the so de-
scribed punch 30 is obtained from a monoblock.

[0063] With a single punch 30 provided with several
punching portions 34 the overall number of punching can
be maximized by reducing the costs for maintenance or
tool replacement.

[0064] In an alternative embodiment, not shown, the
punching portions 34 can be diversified one from another,
for example by varying the size or the geometrical fea-
tures and curvatures of the drop-shaped profile.

[0065] As shown in figures 4 and 5, the punch 30 is
combined with a counter-die 40; the rule 10 in progress
is arranged between the punch 30 and the counter-die
40 (Fig. 4). In particular, the counter-die 40 has a shape
complementary with respect to the punch 30. The coun-
ter-die 40 substantially avoids the rule 10 from deforming
in the area of the cutting edge 14 and causes the sharply
and accurately shearing thereof.

[0066] The punch 30 and the counter-die 40 form a
punching unit 50.

[0067] Preferably, the punching unit is a cartridge 50
to be interchangeably inserted in a machine 200 for man-
ufacturing die cutter rules, shown in figures 5 and 6. In
particular the cartridge 50 is functionally and interchange-
ably connected to the machine. Through a gripping por-
tion 56 the cartridge 50 can be replaced or interchanged.
The cartridge 50 comprises the actuating mechanisms
and a control unit 54 that drive the punch 30 based on
the manufacturing to be carried out on the rule 10.
[0068] More in particular, the manufacturing machine
200 according to the presentinvention comprises a feed-
ing unit 210 for feeding a continuous rule, for example a
dereeling device. The rule 10 runs along a guided path
and passes through the punching unit 50 to make the
nicks 20 suitably spaced apart one from another accord-
ing to a cutting program preloaded on the numerical con-
trol unit of the machine. Several punching cartridges 50
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can also be provided and serially arranged one to another
(Fig. 7).

[0069] Downstream of the punching unit 50, the ma-
chine provides a bending unit 60 for bending the rule
adapted to mold the rule 10 according to a specific shape,
if provided in the loaded program.

[0070] Upstreamthe same, a cutting unit70is provided
which splits the manufactured length of the rule and al-
lows it dropping into a collecting tank 230, ready to be
picked and mounted by an operator on the support 102
of the die cutter 100.

Claims
1. Band rule (10) of die cutter, comprising:

- a cutting edge (14) extending in a longitudinal
direction (L) and a base (13) extending trans-
versely in height (T),

wherein the base (13) is adapted to be inserted in a
corresponding housing seat of a support (102) of a
die cutter (100), and the cutting edge (14) is intended
for facing from the part opposite to the support (102)
toward a sheet to be die cut,

wherein at least one recess, or cut-out, or notch,
hereinafter named "nick" (20), is provided through
the cutting edge (14) and at least part of the base of
the rule (10), and extends longitudinally for a length
corresponding to the missing length of the cutting
edge (14) and extends transversely on at least part
of the base (13),

characterized in that said nick (20) has a substan-
tially drop-like profile as the rule is observed laterally
(15, 16).

2. Die cutter rule (10) according to claim 1, wherein
said nick (20) is defined by:

- afirst portion (22) breaking up the cutting edge
(14) with two sides (22a) substantially parallel
one to another and transversal to the longitudi-
nal direction (L) of the same cutting edge (14),
- a second portion (24) adjacent to the first por-
tion (22), developing at least in part through the
base (13) and having a circular, or semi-circular
or else elliptical, profile (24a), joined to the first
portion (22) merging to said parallel sides (22a).

3. Die cutter (100) comprising a support (102) on which
at least one rule (10) according to claims 1-2 is ar-
ranged.

4. Punch (30) formaking a nick (20) according to claims
1-2 in a rule (10) of a die cutter, wherein said punch
(30) comprises:

($]
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- a body (32) on which a punching portion (34)
having a substantially drop - shaped cross sec-
tion, is obtained.

5. Punch (30) according to claim 4, wherein said body
is a tubular portion (32) developing in height along
an axis Z, said tubular portion (32) comprising:

- a connection opening (33) for the connection
with an actuating pin (38) intended to push said
punch (30) according to a displacement direc-
tion (d) substantially orthogonal to the rule (10),
and

- an outer side wall (32’) on which one or more
punching portions (34) are arranged that extend,
in their turn, along a generatrix parallel to the
axis Z; in particular a plurality of punching por-
tions (34), angularly spaced one from another,
are provided.

6. Punching unit (50) comprising a punch (30) accord-
ing to claims 4-5, and a counter-die (40) arranged
opposite to the punch (30) with respect to the path
of the rule (10).

7. Punching unit (50) according to claim 6, character-
ized by being shaped as a removable and inter-
changeable cartridge (50) to be inserted in a working
machine (200) ofdie cutter rules according to claim 9.

8. Punching unit according to claim 6 or 7, wherein said
cartridge comprises actuating mechanisms and a
control unit (54) that drive the punch (30) based on
the working to be carried out on the rule.

9. A working machine (200) of die cutter rules (10) com-
prising:

- a feeding unit (210) of a rule (10);

- a removing unit (50) of material, adapted to
make a nick (20) through the rule (10);

- a bending unit (60) of the rule (10), located
downstream the removing unit (50), adapted to
bend the rule (10) according to predefined an-
gles;

- a cutting unit (70) upstream the bending unit
(60), shearing the rule into portions of predefined
length,

wherein said working unit comprises at least one
punching unit (50) according to claims 6-8, to obtain
corresponding nicks (20) through the rule.

10. Method for making rules of die cutters (10) by means
of the working machine according to claim 9, the

method comprising the steps of:

- feeding a rule to the machine;
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- removing the material from the rule (10) to
make at least one nick (20);

- bending the rule according to predefined an-
gles;

- after the bending step, cutting the rule into rule
portions,

wherein said step of removing the material is a
punching step carried out by at least one punching
unit (50) according to claims 6-8, to obtain corre-
sponding nicks (20) through the rule.
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