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BLANK , THREE - DIMENSIONAL 
STRUCTURE PRODUCED THEREFROM , 

AND FOLDING BOX 

FIELD 

and folding lines by means of laser energy is very energy 
intensive and therefore expensive . 
[ 0003 ] Therefore , it is the object of the present invention 
to provide a generic blank for producing a three - dimensional 
structure of paper , cardboard or plastic , a corresponding 
three - dimensional structure as well as a corresponding fold 
ing box of paper , cardboard or plastic , which can be inex 
pensively produced and minimizes or prevents the tendency 
of mechanically produced groove lines to fold back . 

SUMMARY 

[ 0001 ] The present invention relates to a blank for pro 
ducing a three - dimensional structure of paper , cardboard or 
plastic , in particular a package or the like , including at least 
three lateral surfaces as well as at least one bottom and / or 
cover tab for forming the three - dimensional structure in a 
folded state of the blank , wherein at least two of the lateral 
surfaces and / or at least one of the lateral surfaces having the 
bottom and / or cover tab are connected to each other by 
means of at least one mechanically produced groove line . 
Furthermore , the invention relates to a three - dimensional 
structure of paper , cardboard or plastic and a folding box for 
storing goods , in particular folding box of cardboard , paper 
or the like . 

BACKGROUND 

[ 0002 ] Such blanks , three - dimensional structures and 
folding boxes are known in a great plurality . Among other 
things , these blanks or three - dimensional structures and 
folding boxes , respectively , are flip packs , which represent 
a widespread form of package for cigarettes and the like . 
Thus , DE 43 11 568 A1 , EP 2 141 090 A1 , DE 101 06 547 
A1 , U.S. Pat . No. 6,276,600 B1 and DE 600 28 078 T2 
describe packages in the form of a prismatic body along their 
longitudinal axis , wherein a cover is hinged to a container 
like receiving area . Furthermore , the generic blanks and 
packages are used for filling , the transport and the storage of 
packaged or unpackaged pourable goods . Therein , the goods 
can for example be cereals , cornflakes or other pourable and 
free - flowing food . From DE 20 2004 011 165 U1 , a powder 
proof package for powdery goods is known . Therein , the 
known package is formed in the form of a prismatic , 
octagonal body along a longitudinal axis . Production by 
means of laser energy is relatively time - consuming and 
energy - intensive due to the plurality of required cutting 
lines . From WO 2016/198317 A1 , a blank for producing a 
three - dimensional structure of paper , cardboard or plastic , in 
particular a package or the like , is additionally known , in 
which at least one folding surface for forming a rounded 
edge area of the three - dimensional structure is present in a 
folded state of the blank . Therein , the folding surface is 
bounded by two lateral folding lines extending parallel to 
each other , wherein at least one groove line extending at an 
angle to the lateral folding lines is formed within the folding 
surface . Therein , the lateral folding lines and the groove line 
are produced by means of laser energy and / or punching . 
However , it is disadvantageous in the known blanks that the 
mechanically produced groove lines and folding lines , 
respectively , only displace the material of the blank from the 
center of the lines to the respective lateral edge of the lines . 
Therefore , such mechanically produced lines tend to the fact 
that the displaced material again folds back . However , in 
particular technical as well as aesthetic disadvantages of the 
structures and folding boxes , respectively , folded from the 
blanks arise thereby . In particular , such folding boxes are not 
always dimensionally stable such that problems can occur in 
particular in the transport and / or in the storage and / or in 
stacking these folding boxes . Production of all of the groove 

[ 0004 ] A blank comprising the features of claim 1 , a 
three - dimensional structure comprising the features of claim 
9 as well as a folding box comprising the features of claim 
11 serve for solving these objects . Advantageous configu 
rations with convenient developments of the invention are 
specified in the respective dependent claims , wherein advan 
tageous configurations of the blank are to be regarded as 
advantageous configurations of the three - dimensional struc 
ture according to the invention and the folding box accord 
ing to the invention , respectively , and vice versa . 
[ 0005 ] A first aspect of the present invention relates to a 
blank for producing a three - dimensional structure of paper , 
cardboard or plastic , in particular a package or the like , 
including at least three lateral surfaces as well as at least one 
bottom and / or cover tab for forming the three - dimensional 
structure in a folded state of the blank , wherein at least two 
of the lateral surfaces and / or at least one of the lateral 
surfaces having the bottom and / or cover tab are connected to 
each other by means of at least one mechanically produced 
groove line . Therein , the mechanically produced groove line 
is produced without ablation or other removal of material of 
the blank , in addition , at least one groove produced by 
means of a laser is formed within at least one of the lateral 
surfaces connected by means of the groove line , wherein the 
groove is formed extending at an angle to the groove line 
and impinges on or intersects it . By the configuration of the 
blank according to the invention , it is ensured that residual 
stresses arising by the mechanical production of the groove 
lines , that is production without mat ablation , can be 
discharged into the groove produced by means of laser . By 
the relief of the residual stress or residual stresses in the 
groove line , it is prevented that the displaced material of the 
groove line again folds back . Thereby , the tendency of 
mechanically produced groove lines to fold back is mini 
mized or prevented . In particular , the invention takes advan 
tage of the fact that material is burnt and evaporated , 
respectively , in the production of grooves by means of laser . 
Displacement of material for producing a line is not effected . 
In addition , by the combination of the grooves produced by 
means of laser with mechanically produced groove lines , a 
majority of energy can be saved in the production of the 
blank . Thereby , the production of the blank becomes more 
inexpensive . 
[ 0006 ] In advantageous configurations of the blank 
according to the invention , the at least one lateral surface 
connected by means of the groove line comprises at least 
two grooves produced by means of a laser , wherein a 
distance between points of impingement or intersection of 
the respective groove with the corresponding groove line is 
at least 50 % , in particular between 75 % and 98 % of a length 
of the groove line . Thereby , it is ensured that residual 
stresses in the mechanically produced groove line can be 
relieved over the entire extension thereof . 



US 2020/0247576 A1 Aug. 6 , 2020 
2 

[ 0007 ] In further advantageous configurations of the blank 
according to the invention , the at least two grooves intersect 
each other or impinge on each other within the lateral 
surface . Furthermore , there is the possibility that the grooves 
are arranged such that they form a decorative pattern within 
the lateral surface . Furthermore , there is the possibility that 
the grooves are arranged such that they form different or 
identical partial surfaces within the lateral surface . Finally , 
the grooves can be formed straight , bent , wave - like , mean 
dering , step - like or a combination of these geometries . 
Besides an optimum adaptation of the grooves to the present 
mechanical groove lines and thereby a relief of the residual 
stress in the groove line as great as possible , corresponding 
production and / or design specifications can be satisfied by 
the grooves produced by means of laser within the lateral 
surface . In the folded state of the blank , corresponding 
patterns arise on the outer surface of the lateral surface , 
which arise by the grooves formed on the inner side of the 
three - dimensional structure . Thereby , haptic differences of 
three - dimensional structures and folding boxes , respec 
tively , can for example be represented . 
[ 0008 ] In a further advantageous configuration of the 
blank according to the invention , a depth of the groove is 
between 10 % and 80 % of a thickness of the corresponding 
lateral surface . Therein , the depth of the groove can be 
adapted to the used material and the requirements thereof . 
The height and clarity , respectively , of the highlighting of 
the corresponding pattern of the visible line or visible 
pattern on the opposing surface of the lateral surface can also 
be adjusted by means of the depth of the groove . 
[ 0009 ] In further advantageous configurations of the blank 
according to the invention , the groove line is formed 
straight , bent , wave - like , meandering , step - like or of corre 
sponding combinations thereof . In addition , the groove line 
can be formed as a continuous or interrupted groove line 
between the lateral folding lines . Advantageously , a plurality 
of design requirements can thereby in turn be satisfied . 
[ 0010 ] A second aspect of the present invention relates to 
a three - dimensional structure of paper , cardboard or plastic , 
which is produced by folding and / or adhering a blank as it 
has been described above . The possibilities of configuration 
and advantages of a three - dimensional structure thus pro 
duced result from the possibilities of configuration and 
advantages also described above of the described blank 
according to the invention according to the first inventive 
aspect . Therein , the three - dimensional structure can be used 
as a package , in particular as a package for storing cigarettes 
or other goods , such as for example for the transport and the 
storage of packaged or unpackaged pourable or non - pour 
able goods . 
[ 0011 ] A third aspect of the present invention relates to a 
folding box for storing goods , in particular a folding box of 
cardboard , paper or the like , wherein the folding box com 
prises at least three lateral walls as well as at least one 
bottom and / or cover tab for forming a receiving space and 
at least two of the lateral walls and / or at least one of the 
lateral walls having the bottom and / or cover tab are con 
nected to each other by means of at least one mechanically 
produced groove line . Therein , the mechanically produced 
groove line is produced without ablation or other removal of 
material of the blank . Therein , at least one groove produced 
by means of a laser is formed within at least one of the lateral 
walls connected by means of the groove line , wherein the 
groove is formed extending at an angle to the groove line 

and impinges on or intersects it . By the formation of at least 
one groove produced by means of a laser , which additionally 
intersects or impinges on the mechanically produced groove 
line , it is ensured that residual stresses within the groove 
line , which is produced without material ablation , can be 
discharged into the laser groove . Since material is not 
displaced in producing the grooves by means of laser , but the 
material is burnt and evaporated , respectively , residual 
stresses , which arise by the mechanical displacement of the 
material in producing the groove line , can here be readily 
discharged . However , the tendency of folding back of the 
lateral walls connected by means of the groove line is 
thereby also minimized or completely prevented . The fold 
ing boxes thus configured are dimensionally stable . Further 
more , the use of mechanically produced groove lines and 
grooves produced by means of laser results in a considerably 
reduced energy consumption in the production of the folding 
box and the blank underlying the folding box , respectively . 
Thus , the production of the folding boxes according to the 
invention cheapens . 
[ 0012 ] In further advantageous configurations of the fold 
ing box according to the invention , the at least one lateral 
wall connected by means of the groove line comprises at 
least two grooves produced by means of a laser , wherein a 
distance between points of impingement or intersection of 
the respective groove with the corresponding groove line is 
at least 50 % , in particular between 75 % and 98 % of a length 
of the groove line . Thereby , it is ensured according to the 
invention that residual stresses present in the groove line can 
be discharged via the grooves over the entire length thereof . 
[ 0013 ] In further advantageous configurations of the fold 
ing box according to the invention , the at least two grooves 
intersect each other or impinge on each other within the 
lateral wall . Furthermore , there is the possibility that the 
grooves are arranged such that they form a decorative 
pattern within the lateral wall . In addition , there is the 
possibility that the grooves are arranged such that they form 
different or identical partial surfaces within the lateral wall . 
Finally , there is also the possibility that the groove is formed 
straight , bent , wave - like , meandering , step - like or of a 
combination of these geometries . Thereby , there is advan tageously the possibility of satisfying corresponding pro 
duction and / or design specifications within the lateral sur 
face . In particular , there is the possibility of for example 
configuring different haptic patterns on the outer side of the 
lateral wall . The grooves and patterns of the grooves , 
respectively , visible and / or tangible on the outer side of the 
lateral wall arise by the grooves produced by means of laser 
on the inner side of the corresponding lateral wall . These 
patterns come into their own by slightly bending the corre 
sponding areas of the lateral wall comprising the patterns . 
[ 0014 ] In a further advantageous configuration of the 
folding box according to the invention , a depth of the groove 
is between 10 % and 80 % of a thickness of the corresponding 
lateral wall . The degree of the visibility of the groove and the 
patterns produced by the grooves , respectively , on the outer 
side of the corresponding lateral wall can also be regulated 
via the depth of the groove . 
[ 0015 ] In further advantageous configurations of the fold 
ing box according to the invention , it can be a package for 
storing cigarettes or a package for storing other goods , in 
particular for the transport and the storage of packaged or 
unpackaged pourable or non - pourable goods . 
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[ 0016 ] Further features and the advantages thereof are 
apparent from the description of the first and the second 
inventive aspect , wherein advantageous configurations of 
the first and the second inventive aspect are to be regarded 
as advantageous configurations of the third inventive aspect 
and vice versa . 
[ 0017 ] Further advantages , features and details of the 
invention are apparent from the following description of two 
embodiments as well as based on the drawings . The features 
and feature combinations mentioned above in the descrip 
tion as well as the features and feature combinations men 
tioned below in the description of figures and / or shown in 
the figures alone are usable not only in the respectively 
specified combination , but also in other combinations or 
alone without departing from the scope of the invention . 

BRIEF DESCRIPTION OF FIGURES 

[ 0018 ] FIG . 1 is a schematic representation of a blank 
according to the invention according to a first embodiment . 
[ 0019 ] FIG . 2 is a schematic representation of a blank 
according to the invention according to a second embodi 
ment . 

DETAILED DESCRIPTION 

9 

[ 0020 ] FIG . 1 shows a schematic representation of a blank 
10 for producing a three - dimensional structure of cardboard 
according to a first embodiment . Therein , the three - dimen 
sional structure is a package , in particular a folding box . 
Therein , the blank 10 includes four lateral surfaces 12 , 14 , 
16 , 18 , which are connected to each other by means of 
groove lines 36 , 38 , 40. Therein , the lateral surface 12 is 
connected to an adhesive tab 46 by means of a groove line 
42 opposing the groove line 36 and extending parallel 
hereto . In the folded state of the blank 10 , the adhesive tab 
46 is adhered to the lateral surface 18. Furthermore , one 
recognizes that the lateral surface 12 is connected to the 
cover tab 20 by means of a bending line 58. In contrast , the 
lateral surface 16 is connected to a bottom tab 24 opposing 
the cover tab 20 by means of a bending line 56. On the side 
of the cover tab 20 opposing the groove line 58 , a bending 
line 60 extending parallel thereto is formed , by means of 
which the cover tab 20 is connected to an insertion tab 22 . 
The bottom tab 24 is connected to the insertion tab 26 by 
means of a groove line 44 . 
[ 0021 ] Furthermore , one recognizes that closure tabs 28 , 
30 , 32 , 34 are hinged to the opposing , short ends of the 
lateral walls 14 , 18 respectively by means of bending lines 
48 , 50 , 52 , 54 . 
[ 0022 ] In the illustrated embodiment , the groove lines 36 , 
38 , 40 connecting the lateral walls 12 , 14 , 16 , 18 as well as 
the groove lines 56 , 58 , by means of which the bottom tab 
24 and the cover tab 20 are hinged to the lateral walls 12 , 16 , 
are in particular formed as mechanically produced groove 
lines . 
[ 0023 ] Furthermore , it becomes clear from FIG . 1 , that a 
plurality of grooves 62 , 64 , 66 is formed within the lateral 
surface 16 , wherein the grooves 62 , 64 , 66 are each formed 
extending at an angle to the corresponding groove line 38 , 
40 , 56 and each impinge on it . Therein , the grooves 62 , 64 , 
66 are produced by means of a laser . Therefore , the grooves 
62 , 64 , 66 arise by evaporation of the material of the blank 
10. In contrast thereto , in the mechanical production of the 
groove lines 38 , 40 , 56 , that is production without material 

ablation , the material of the blank 10 is only displaced . 
Thereby , there is the tendency in these areas that the 
displaced material again folds back . However , these residual 
stresses can be absorbed by the corresponding grooves 62 , 
64 , 66 connected to the groove lines 38 , 40 , 56. Thereby , the 
entire tendency of folding back can be minimized or com 
pletely prevented . Furthermore , one recognizes that the 
grooves 62 , 64 , 66 each form patterns , in particular rhom 
bus - like patterns . The thus patterned areas of the lateral 
surface 16 are visible on the outer surface of the lateral wall 
16 in the folded state of the blank 10 and therefore form a 
characteristic design , which results in a distinct recognition 
value of the three - dimensional structure produced from the 
blank 10. In addition , the haptic changes on the mentioned 
outer side of the lateral surface 16 , wherein this haptic also 
represents a characteristic recognition value . 
[ 0024 ] Furthermore , the plurality of grooves 62 , 64 , 66 is 
formed such that a distance a , a ' between the respectively 
outermost points of impingement of the grooves 62 , 64 , 66 
on the respective groove line 38 , 40 , 56 is above 50 % of a 
length of the corresponding groove line 38 , 40 , 56. In the 
illustrated embodiment , the distance a , a ' is ca. 90 % of the 
length of the respective groove line 38 , 40 , 56. Thereby , 
possibly present residual stresses in the groove lines 38 , 40 , 
56 can be reliably absorbed in the grooves 62 , 64 , 66 over 
the entire length of the corresponding groove line 38 , 40 , 56 
and discharged into them . 
[ 0025 ] In the illustrated embodiment , the grooves 62 , 64 , 
66 are formed straight and intersect each other within the 
lateral surface 16. Other patterns and groove extensions are 
also conceivable . 
[ 0026 ] The illustrated blank 10 serves for producing a 
three - dimensional structure , in particular a folding box for 
packaging , the transport and the storage of packaged and / or 
unpackaged pourable or non - pourable goods . 
[ 0027 ] FIG . 2 shows a schematic representation of a blank 
10 for producing a three - dimensional structure of cardboard 
according to a second embodiment . One recognizes that the 
lateral walls 12 , 14 , 16 , 18 have other dimensions compared 
to the embodiment shown in FIG . 1. Here , in addition , 
grooves 64 are not only formed in the lateral wall 16 , but 
grooves 68 , 70 are also formed in the lateral walls 14 , 18 . 
Therein , the grooves 68 within the lateral wall 14 , the 
grooves 64 within the lateral wall 16 and the grooves 70 
within the lateral wall 18 each impinge on each other at a 
predetermined point and form a corresponding design . 
Therein , the grooves 64 , 68 , 70 are formed within the lateral 
walls 14 , 16 , 18 such that each two grooves 64 , 68 , 70 
contact or intersect the groove line 38 connecting the lateral 
walls 14 , 16 and the groove line 40 connecting the lateral 
walls 16 , 18 , respectively , at corresponding points of 
impingement . Furthermore , two of the grooves 64 , 68 , 70 
impinge on the groove line 48 connecting the lateral wall 14 
to the closure tab 32 , the groove line 56 connecting the 
lateral wall 16 to the bottom tab 24 as well as the groove line 
54 connecting the lateral wall 18 to the closure tab 30. In 
order to ensure this , each one of the grooves 64 , 68 , 70 
impinges on the respective point of intersection between the 
groove line 48 and the groove line 32 , and between the 
groove line 40 and the groove line 56 , and the groove line 
40 with the groove line 54 , respectively . It becomes clear 
from FIG . 2 too , that the distance a , a ' between the respec 
tively outer points of impingement of the respective groove 
64 , 68 , 70 on the corresponding groove lines 38 , 40 , 48 , 54 , 
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56 is above 50 % of the length of the corresponding groove 
line . With respect to the further configuration of the blank 10 
according to the second embodiment , we make reference to 
the description of the blank 10 according to the first embodi 
ment , wherein identical reference characters denote identical 
or comparable features . 

1. A blank for producing a three - dimensional structure of 
paper , cardboard or plastic , in particular a package or the 
like , including at least three lateral surfaces as well as at least 
one bottom and / or cover tab for forming the three - dimen 
sional structure in a folded state of the blank , wherein at least 
two of the lateral surfaces and / or at least one of the lateral 
surfaces having the bottom and / or cover tab are connected to 
each other by means of at least one mechanically produced 
groove line , wherein 

the mechanically produced groove line is produced with 
out ablation or other removal of material of the blank 
and at least one groove produced by means of a laser is 
formed within at least one of the lateral surfaces 
connected by means of the groove line , wherein the 
groove is formed extending at an angle to the groove 
line and impinges on or intersects it . 

2. The blank according to claim 1 , wherein 
the at least one lateral surface connected by means of the 

groove line comprises at least two grooves produced by 
means of a laser , wherein a distance between points of 
impingement or intersection of the respective groove 
with the corresponding groove line is at least 50 % of a 
length of the groove line . 

3. The blank according to claim 2 , wherein 
the distance is between 75 % and 98 % of the length of the 

the three - dimensional structure is a package , in particular 
a package for storing cigarettes or other goods , in 
particular for the transport and the storage of packaged 
or unpackaged pourable or non - pourable goods . 

11. A folding box for storing goods , in particular folding 
box of cardboard , paper or the like , including at least three 
lateral walls as well as at least one bottom and / or lid tab for 
forming a receiving space , wherein at least two of the lateral 
walls and / or at least one of the lateral walls having the 
bottom and / or cover tab are connected to each other by 
means of at least one mechanically produced groove line , 
wherein 

the mechanically produced groove line is produced with 
out ablation or other removal of material of the blank 
and at least one groove produced by means of a laser is 
formed within at least one of the lateral walls connected 
by means of the groove line , wherein the groove is 
formed extending at an angle to the groove line and 
impinges on or intersects it . 

12. The folding box according to claim 11 , wherein 
the at least one lateral wall connected by means of the 

groove line comprises at least two grooves produced by 
means of a laser , wherein a distance between points of 
impingement or intersection of the respective groove 
with the corresponding groove line is at least 50 % of a 
length of the groove line . 

13. The folding box according to claim 11 , wherein 
the distance is between 75 % and 98 % of the length of the 

groove line . 

groove line . 
4. The blank according to claim 2 , wherein 
the at least two grooves intersect each other or impinge on 

each other within the lateral surface . 
5. The blank according to claim 2 , wherein 
the grooves are arranged such that they form a decorative 

pattern within the lateral surface . 
6. The blank according to claim 2 , wherein 
the grooves are arranged such that they form different or 

identical partial surfaces within the lateral surface . 
7. The blank according to claim 2 , wherein 
a depth of the groove is between 10 % and 80 % of a 

thickness of the corresponding lateral surface . 
8. The blank according to claim 2 , wherein 
the groove is formed straight , bent , wave - like , meander 

ing , step - like or combinations thereof . 
9. A three - dimensional structure of paper , cardboard or 

plastic , which is produced by folding and / or adhering a 
blank according to claim 1 . 

10. The three - dimensional structure according to claim 9 , 
wherein 

14. The folding box according to claim 12 , wherein 
the at least two grooves intersect each other or impinge on 

each other within the lateral wall . 
15. The folding box according to claim 12 , wherein 
the grooves are arranged such that they form a decorative 

pattern within the lateral wall . 
16. The folding box according to claim 12 , wherein 
the grooves are arranged such that they form different or 

identical partial surfaces within the lateral wall . 
17. The folding box according to claim 11 , wherein 
a depth of the groove is between 10 % and 80 % of a 

thickness of the corresponding lateral wall . 
18. The folding box according to claim 11 , wherein 
the groove is formed straight , bent , wave - like , meander 

ing , step - like or combinations thereof . 
19. The folding box according to claim 11 , wherein 
the folding box is a package , in particular a package for 

storing cigarettes or other goods , in particular for the 
transport and the storage of packaged or unpackaged 
pourable or non - pourable goods . 


