11 August 2005 1 Cut sheet and packet, in particular for cigarettes 5
Description The present invention relates to a pre-cut sheet and al so

boxes produced therefrom as used in particular as packagi nglf august 2005
cigarettes. 10 Cigarettes are usually marketed either in soft-pack packs

or in hard-pack packs, for exanple in flip-top boxes or hinge-lid boxes,
but also in so-called rigid-soft packs; without flip tops. In the case of
har d- pack packs it is 15 also known to round off corners and edges in order
to protect _the pockets of the consuner. Thus for exanple DE 29 40 797 Al

describes for this purpose a cigarette box anong others of hinge-lid type
in which all catnehgegndnadpaskatp ihopagedceiar Howeyegatdtiseser man
unexam ned patent 20 application does not disclose howthis box can be
produced. " TH EP 0764 595 A~ @ Tigarette box of himge-17dtype—i s~
described, the four horizontal main edges of which are chanfered or
rounded of f. To produce these edges, 25 correspondi ng pre-cut sheets are

~al so shown. This European publi @ascornigitircimher nore contains a reference to
US 2 523 251 (lines 51 to 54 in colum 4 of EP O 764 595 Al) and thus

al so the conbination of the rounded-off or chanfered horizontal edges of
EP 0 _7647h85pAbsand thecabhapheretads| onah t et nak eslgest dndS 2523 251.

Agai n however there is no indication of howthis special version is to be
producedboxes produced therefrom, as used in particular as

packaging for cigarettes.
.10
i“) Cigarettes are usually marketed either in soft-pack packs
or in hard-pack packs, for example in flip-top boxes or
hinge-1lid boxes, but also in so-called rigid-soft packs
without flip tops. In the case of hard-pack packs it is
15 also known to round off corners and edges in order to
protect the pockets of the consumer. Thus for example DE 29

40 797 Al describes for this purpose a cigarette box among

others ¢of hinge-lid type in which all corners and edges are
rounded off. However this German unexamined patent

20 application does not disclose how this box can be produced.

'~) In EP 0 764 595 Al, a cigarette box of hinge-lid type is
described, the four horizontal main edges of which are
chamfered or rounded off. To produce these edges,

25  corresponding pre-cut sheets are alsco shown. This European
publication furthermore contains a reference to US 2 523
251 (lines 51 to 54 in column 4 of EP 0 764 595 Al} and
thus also the combination of the rounded-off or chamfered
horizontal edges of EP 0 764 595 Al and the chamfered
30 longitudinal edges of US 2 523 251. Again however there is
| no indication of how this special version is to be

produced.




| 1 August 2005 2 no indication of how this special version is to be
produced. In fact, the production of a box, in particular a cigarette
flip-top box in which all corners and the |ongitudinal edgeslhAdgust2005
hori zontal main edges are rounded off or chanfered, froma single pre-cut
sheet is problematic. The exanpl e enbodi ments may provide a pre-cut sheet
which is sinple to produce for t Ke production of a box in particular a
cigarette box in which all |ongitudinal edges and the horizontal main
edges and al so the corners are rounded off or chanfered to the greatest
extent possibiecatiomcoor dencetimig hspefiabt vaspéch dfs the peesent

i nvention there is provided a pre-cut sheet made fromfoldable material
for for #%F cuboi dal box which is closed at |east on 5 sides, two main
surface fields lying dianmetrically opposite each other in the cuboidal box
to be forned and a base field connecting then1be|n% arranged in
rectlI|H@aﬁa§¢acé§§1@ﬁoﬁﬁcﬁh@nppé guboghed RAdtLRE §FdésCl@ﬁI@hte|n t he

cubol dale 9K i DLOTIEdynb £ A98d NSbbes LRy ML SUhgoE ki pLAS | i ng

di anetric posite eac ot her™ an agalns connecti ng
t hese, &ﬁ@estEnEH mpﬁimMMSHIfamaﬂl(ﬂdhﬁﬂ%ﬂaﬂe;NrmmmmedatefﬁlIyrfron1 t he

two mai n_ surfac i.el ds, and edges of the t mai_n e fields lying
di amet r iCAMYy LS oglrf:’g1 éaéﬁngiﬁeﬁ’r? [kta? h%“%%%o}r%é?rcf%f ag:lt?e f or med bei ng
formed by fold areas, characterized in that two fold areas neet each ot her

at corners of the , .
The example embodiments may provide a pre-cut sheet which

is simple to produce for the production of a box in
particular a cigarette box in which all longitudinal edges
and the horizontal main edges and also the corners are

rounded off or chamfered to the greatest extent possible.

In accordance with a first aspect of the present invention,
there is provided a pre-cut sheet made from foldable
material for forming a cubcidal box which is closed at
least on 5 sides, two main surface fields 1lying
diametrically opposite each other in the cuboidal box to be
formed and a base field connecting them being arranged in
rectilinear succession in the pre-cut sheet and the sides
which, in the cuboidal box to be formed, lie against the
two main surface fields 1lying diametrically opposite each
other and against the base field connecting these, are
formed by side-surface fields which project laterally from
the two main surface fields, and edges of the two main
surface fields lying diametrically opposite each other in
the cuboidal box to be formed being formed by fold areas,
characterized in that

- two fold areas meet each other at corners of the

two main surface fields lying




two main surface fields lying I | August 2005 3 dianetrically opposite each
other in the cuboidal box to be forned and of two fold areas which neet
each other (preferably the one is delimted by a circle arc Eedngist 2005
approx. 45 to 90 and the other by an S-curve, the S-curve conformng to
the circle arc segnent to the corner of the main surface fields. In an
exanpl e enbodi ment, preferred is a prg-cut sheet as defined above with a
first main surface field with a left- and right-hand first side-surface
field, a base field-joining up with the top edge of the first surface
field addamesecoatilyaoppsaifaceathelathwit him tbhét cabdidailghicshand becond
side-su%face field joining up with the top edge of the base field, the
pre-cut TSHBEE #2<i ng horizontal and vertical fold areas, namely a first

and secend hefi zapt @ab1Hokdeakeahibnt ween khenf bksbrmipreguibBee figkd and
the base field as  well as between the base field and the second, nain

sur f aceOnfi disd dbimifad by RowitIFiferafeaPePBrATardastiiiGHend® heto
Left-haggof il sideceretags f4pl d-andvbie il - dBL SUbhasenlhgl do the
first main su t r

surface field an e right- hand first side-surface field, the

| ef t - hahldeseziomlsi dec sigdnaod f tel dlendcbheesecphdthei maun f svefhicel d as
wel | as .bgtgeen the second nain surface field and the right-hand second
side-suF%% 8 field, the first horizontal fold area neeting the first and

In an example embodiment, preferred .is a pre-cut sheet as
defined above with a first main surface field with a left- and
right-hand first side-surface field,

- a base field-joining up with the top edge of the first
surface field and a second main surface field with a left-and
right-hand second side-surface field joining up with the top
edge of the base field,

- the pre-cut sheet having horizontal and vertical fold
areas, namely a first and second horizontal foid area
- between the first main surface field and the base field as
‘well as between the base field and the second main suxrface
field and first to fourth vertical fold areas between the
left-hand first side-surface field and the first main

surface field, the first main surface field and the right-
hand first side-surface field, the left-hand second side-
surface field and the second main surface field as well as
between the second main surface field and the right-hand
second side-surface field,

- the first horizontal fold area meeting the first and
second vertical fold areas at the top corners of the first

main surface field and




second vertical fold areas at the top corners of the first main surface
field and 11 August 2005 4 the second horizontal fold area neeting the
third and fourth vertical fold areas at the bottom corners ofl Abgust 3@xond
main surface field. The pre-cut sheet descri bed above may be produced
easily by appropriate nodification of existing machines for the

production of pre-cut sheets. By customary folding and gluing, a hard-pack
pack may result therefromwhich consists only of a box part into which a
cigarette group wapped in an inner liner can be inserted. Usually the box
size may be di nensioned such that the cigarette group sits tightly in the
box and pr oj eties ssmremhdtordtzante 1t dpldoparea embing hehdohind oan@r to make

it possible for the, consumer to open_the bax and to renove the cigarettes.
hs BT ol PV ST DaBPL o 6 S e boR et N BOKTHRY . i Soihave a It d
part so ddwhdamauiat eRey-Hi pperdid box results. In order to obtain this
customary hinge-lid box, the pre- cut sheet described above may have

adqitional fields, namely, joining up with the second main surface field a
1 P BUELact AL ARSI L DRIALLLY g g o
sur f aceappedbdriande a hodf fhcaeion sof f aceidtobg wddhband=ef t fomndthd ght - hand
side-surfage.clo8 44 obniog wp Lo Lthe fop edge of the190,5 dg,dteld. and

gluing, a hard-pack pack may result therefrom which

consists only of a box part into which a cigarette group

wrapped in an inner liner can be inserted. Usually the box

size may be dimensioned such that the cigarette group sits

tightly in the box and projects somewhat at the top, open

end of the box 1in order to make it possible for the

consumer to open the box and to remove the cigarettes.

As a rule however, in addition to the box part the box may
also have a 1lid part so that a customary hinge-lid box

results.

In order to obtain this customary hinge-1lid box, the pre-
cut sheet described above may have additional fields,
namely, joining up with the second main surface field a
third main surface field with a left~ and right-hand third

- side-surface field, a top side field joining up with the
top edge of the third main surface field and a fourth main
surface field with a left- and right-hand side-surface
field joining up with the top edge of the top side field,
.and

- the pre-cut sheet having further horizontal and
vertical fold areas, namely a third and fourth horizontal
fold area between the third main surface field and the top

side field as well as between the top side field and the




- the pre-cut sheet having further horizontal and vertical fold areas,
nanmely a third and fourth horizontal fold area between the third main
surface field and the top side field as well as between the tioaugistd2005
field.and the 11 August 2005 5 fourth main surface field and fifth to
eighth vertical fold areas between the left-hand third side-surface field
and the third main, surface field, the third main surface field and the
right-hand third side-surface field,2the left-hand fourth side-surface
field and the fourth main surface field as well as between the fourth main
surface field and the right-hand fourth side-surface field, the third

hor i zonfcalrtflolmthiar eaamnfesetd nie e dnd t hi il tsi giphtler vechlicédl doadeas at

the top corners of t ir urface field and - the fourth

hor i 2o a1 o0 thseriy TRES GOk Eh o BRaSUFORER SapLrcandt SIE areas at
t he botthomdanaet sseffabe fielaf hthei rhswef aceid i @htiaddvané bgeanal y, the
pre-cut sheet, in addition to the fields described, als

h
suppleﬂ%ﬁﬁeu%FQQQT .anghd thdirght SHeRaS8&e£aR8 sitaglelr f 5BE fﬁ@ﬁé Egégtabs on
the botfamiipdges-ofudhied &f fe1anthd | Y - AaReiseRNd §h9§aéé‘rff§§§d fields,

and al so left-hand and right-hand third side- surface field end tabs on the
top edgeess wll hés| éfqtwegrd tlnegbfpuhféhd maiiy dseifeceurtfigdd fdral dsheThese

.si de- s%; q§ﬂd¢%$u%@ﬂ gggg §8£¥§ era %igngthen the base and the |id of

t he f|n| here fmay be p y 1ocated on the top edge of the
.- the third horlzontal fold area meeting the fifth and

sixth vertical fold areas at the top corners of the third 10
main surface field and

- the fourth horizontal fold area meeting the seventh
and eighth vertical fold areas at the bottom corners cof the

fourth main surface field.

Advantageously, the pre-cut sheet, in addition to the
fields described, also may have supplementary left- and
right-hand second side-surface field end tabs on the bottom

 edges of the left- and right-hand second side-surface

- fields, and also left-hand and right-hand third side-
surface field end tabs on the top edges of the left- and
right-hand third side-surface fields. These side-surface
field end tabs serve to strengthen the base and the lid of
the finished box.

There may be preferably located on the top edge of the
fourth main surface field a strengthening field which,
:during the production of the box, is glued to the inside of
the fourth main surface field and likewise serves to

strengthen.

The customary materials for hinge-1lid boxes may be used

as foldable material, e.g. paper or cardboard, optionally




fourth main surface field a strengthening field which, .during the
production of the box, is glued to the inside of the fourth nmain surface
field and |i kew se serves to strengthen. The custonary mat erilaAagdso2005

hi nge-1id boxes may be used as foldable material, e.g. paper or cardboard,
optionally 11 August 2005 6 coated, and al so plastic, plastic filmor
plastic lam nate, preferably shortgrain paper or shortgrain cardboard. The
fold lines may be either grooves or greferably scoring I|ines and
preferably extend over the whole Iength and breadth of the box. To produce
grooves the relevant points of the pre-cut sheet are indented by a

groovi n it t p i Si e . ¢h into which
Phe et &P At TRe 3PS BOF et ERbeP By Bor bt L LA e atiotd

par al | elpraferiahdy ghoatggalia papengat eshoriogsafectdwibgasil ts according to
t he described process. This process is described for exanple in US 2 523
251 and the result shown in Fig. 2 thereof. Wen the thus-worked pre-cut

sheet isgntolrded 14Rest ARy BdiliHet RE-SARS Ar SENEf Bt aldllPOYESY 1 1R
chanfered (in the case 0f two grooves) edges of the pack na

aut onat Léakpy dd mpgledifyalie gesoeed. dvemnditiver wbradspl beeabodiarht, due to

the inh i gidi d the elastic restoring forces of the pack
nateriaﬁ?ggﬁgﬁ %#S?%%1¥%$ produci ng the cigarette pack is not

unproblematic. This is usually carried out on overlapping areas of the
pre-cut _sheet which formthe side walls of -
To produce grooves the relevant points of the pre-cut sheet
are indented by a grooving unit. On the opposite side there
is a groove channel into which the material of the pre-cut
sheet may be pressed. In the case of parallel-running

grooves, a corrugated cross-section results according to

the described process. This process 1is described for
example in US 2 523 251 and the result shown in Fig. 2
thereof. When the thus-worked pre-cut sheet is folded
- up, the round (in the case of several grooves) or chamfered
(in the case of two grooves) edges of the pack may

automatically form along the grooves.

In another example embodiment, due to the inherent rigidity
and the elastic restoring forces of the pack material, the
gluing for producing the cigarette ©pack is not
unproblematic. This is usually carried out on overlapping
areas of the pre-cut sheet which form the side walls of
the box. As a result of the rounded-off or chamfered
edges, these overlapping areas are <clearly reduced
compared with a normal e.g. hinge-1lid box with the result
that only a limited amount of glue can be applied. As a
result therefore, the machine production may be slowed
down, as it 1s necessary to walt longer wuntil the

‘relatively small amount of glue has dried well as the




the box. As a result of the rounded-off or chanfered edges, these

overl apping areas are clearly reduced conpared with a normal e.qg.
hinge-lid box with the result that only a linmted amount of bl AegwadOldse
applied. As a result therefore, the machi ne producti on nay be sl owed

down, as it is necessary to wait longer until the relatively small anount
of glue has dried well as the 11 August 2005 7 box woul d ot herw se reopen
as aresult of the elastic restoring forces of the material. This is
particul arly pronounced when shortgrain cardboard or paper is used for the

broduct g 0f b3 & e 8- LLApRO%: | 1 Thechape g RARer 9oardboar d

pr oduction, product-formng material is placed on a fast-noving belt.
Thi s hasetsherdéahfje¢brthat of highd omgfdridzmles in the material may preferably
orient thenselves in longitudinal direction. Depending on whether the
pre-cut sheet is later cut along or across the finished material web, the

long fibhes i1t perePERIGHLYS holBycbe idrangesregro&ss thedbengyt udi na
axis of the pre-cut sheet {s ortgrain) or along the longitudinal axis of

the preSgutPagiedeti |'evrfr &PR) theTheodssiionoof Hehe of i @nt BENGA—4Edt he
fibres ZoLOSSTy hecﬂeonigééé'd'd%' Eg]_béﬁCtdroncaQ&bBQfds _*Mécgféei%rﬂr erfiyt sheet
about™ t ut a poor

may be a good flexibility e transverse axi's,
fl exi bi proguatedbrinheg lmergirtiadi nad pkacsed The & afast-mesinyi hglforces for

(b Lngie gLyl g, 2Leebher Shate oidonger, Ehanow U | onoSkal e cut
mat er i ahayt peeFendblyongiane exagkkYves in longitudinal direction.
Depending on whether the pre-cut sheet is later cut along
or across the finished material web, the long fibres in the
pre—-cut sheet may be arranged across the longitudinal axis
of the pre-cut sheet (shortgrain) or along the longitudinal
axis of the pre-cut sheet (longgrain). The result of the
orientation of the fibres across the longitudinal direction
of the shortgrain pre-cut sheét may be a good flexibility
about the transverse axis, but a poor flexibility about the
‘longitudinal axis. The elastic restoring forces for the
lateral gluing are therefore stronger than with longgrain
pre-cut sheets in which, due to the transposed position of
the long fibres in the material, the conditions are exactly
the opposite. On the other hand however, shortgrain pre-cut
sheets are preferably used for flip-top boxes, as they
mayclearly favour the stability of the 1lid (no crooked
closures, no easy tearing-off of the 1lid), the rigidity of
the pack as a result of a higher stability in the
transverse direction and the flat position of the pack,
i.e. as small a curvature of the pack as possible, compared

with the use of longgrain materials.

- By using scoring lines instead of grooves, the elastic

restoring forces may be surprisingly clearly reduced with




t he opposite. On the other hand however, shortgrain pre-cut sheets are
preferably used for flip-top boxes, as they mayclearly favour the
stability of the lid (no crooked closures, no easy tearing-off Aogust @05
lid), the rigidity of the pack as a result of a higher stability in the
transverse direction and the flat position of the pack, i.e. as small a
curvature of the pack as possible, npared wth the use of |onggrain
materials. By using scoring lines instead of grooves, the elastic
restoring forces may be surprisingly clearly reduced with 11 August 2005 8

the result that _.shartgrain materjals can,be used problem free and swftly
o br odfts (1R Mo ddian ¢ HURE b cRECCAHLS ngofi BF CHEGI BFGLGR t he. box

because rotet heng mMahdigh 1 yaves | dlRusy f ape. Jokdd OdueER os&0r hbhgbléMmes, the
thi ckness of the material @formng the pack is reduced using a scoring

kni fe. F&LSLRPs Wiy 3ése Ik HODr CJEIheSE@§t hegagisgcaf oM@ $Patlatpport and
wor ked wi;t,hi1gp,3c0LhpeLknife with the result that, in addition to a
conpression, material may al so be renoved. Depending on the shape of the
scoring knife, for exanple a v- or u-shaped cross-section is forned. As

t he support_does not have channel s_at i.nts opposite.the scoring knife,
as wthotHEP ccees§c?5?n%r§d&qsdg 56%0&3‘51,0 5 a?he?chf 13 erjs%?f ace, a
reducti @prifinghtbknpaskmiy regutédandingta 8Sorihd hkhbee gr poyeshi @

deformation wthout a reduction in_ thickness. The extent of the reduction
in thiCQH§§§SHep§H85p5ﬁ“PH§ sheet is placed on a flat support and

worked with a scoring knife with the result that, in
addition to a compression, material may also be removed.
Depending on the shape of the scoring knife, for example a
v— or u-shaped cross-section is formed. As the support does
not have channels at points opposite the scoring knife, as
with the process for producing grooves, but rather a flat
surface, a reduction in thickness may result and not, as
with the grooves, a deformation without a reduction in

thickness.

.The extent of the reduction in thickness depends on the
material used and on the fold area affected. Scoring lines
of wvertical fold areas may be formed by a 10-80%,
preferably 30~70%, quite particularly preferably 40-60% and
. for example approx. 50% reduction in the thickness of the
paper or cardboard, scoring lines of horizontal fold areas
by a 10-50%, preferably 20-40% and for example approx. 30%

reduction in the thickness of the paper or cardboard.

Scoring lines are also preferred for a second reason for
‘the pre-cut sheets according to the invention. They may
have the advantage that, when they are located on the
~ inside of the finished pack, the outside appeais fully

intact and




B
l

material used and on the fold area affected. Scoring lines of vertical
fold areas nay be fornmed by a 10-80% preferably 30-70% quite
particularly preferably 40-60% and for exanple approx. 50% rEdAagisoR0IN
the thickness of the paper or cardboard, scoring |lines of horizontal fold
areas by a 10-50% preferably 20-40% and for exanple approx. 30%
reduction in the thickness of the paper or cardboard. Scoring lines are

al so preferred for a second reason for the pre-cut sheets according to the
i nvention. They may have the advantage that, when they are | ocated on the

i nsi de Qfn & d BhahedcRa%Krot REraULSEHE é@ﬁ@@ﬁérf§|$¥ttéﬁtéﬁﬁrﬁﬂﬁ 11
August 2005 9 unworked and therefore offers the consuner a better optical
appear arg®caxhinck i yhach pessPbl posbehl gridovesyarevasake Teedxt ent and t he
type of rounding can be fixed by the nunber of fold lines and their

di stance fromone another. 6 to 8, in particular 7, fold lines per fold

area whitHe axeehcahdd tale at @St anceothdappr @an lbamrfikem ee @not her are
preferred. Upon foldlng a box with round edges results; the radius of the
roundlndWﬂ%F % Heh ?&9 ;Fﬁﬁ§eﬁ9d 68@ﬂés§6§&apﬁetﬁﬁpmﬁog?(ﬁ%ﬁi%ﬁ

customary {8 ighe ity qg&ftl&lm d7] i B3 gperi e %@fe%omfa' Glrear %m@t ed at a
distance of 6 to 8 in partlcular approximately 7 mm fromeach other

are al scgs eferateil éllecin digitginne @bheemiah lhanfiared ¢or devididred) edges
(hen 1 oS4 S g A SUBCPLTA RPog 0E Sl PaAT daudyr e
results; the radlus of the rounding may then approximately
correspond to that of a cigarette customary in the trade.
2 fold lines per fold area which are located at a distance
of 6 to 8 mm, in particular approximately 7 mm, from each
other are also preferred. Upon folding a box with

chamfered {or bevelled) edges then results.

For a uniform optical appearance of the box it is further
preferred that all fold areas have the same number of fold

lines.

For the meeting of the vertical and horizontal fold areas
it 1is preferred that the end of the circle arc segment and
the end of the S-curve run at right angles from each other
and lie parallel to the edges of the main surface fields as
in this way a problem-free transition between the different

fold areas may be possible.

The circle arc segment and the S-curve are preferably not
connected to each other, or connected only at the corner
~point of the main surface fields. Although it is also
possible in principle for there to be an at least partial
~connection between circle arc segment and S—curﬁe, upon
folding-up to form the box, creasings and irregularities

may




lines. For the nmeeting of the vertical and horizontal fold areas it is
preferred that the end of the circle arc segnent and the end of the
S-curve run at right angles fromeach other and lie parallel 1bAufestedges
of the main surface fields as in this way a problemfree transition
between the different fold areas may be possible. The circle arc segnent
and the S-curve are preferably not d@nnected to each other, or connected
only at the corner point of the main surface fields. Although it is also
possible in principle for there to be an at |east partial connection

bet ween tWiarclecar seghleat taadsBttonvereapbetwkendithg- ipwa aliforamarie box,
creasin %gd |rregular|t|es may 11 August 2005 10 then occur in the
transiti FE&*Bet ween the two different fold areas. It is furthernore
preferred that at |east one fold area may be delinmted either by a circle
arc segnent or _an S-curve, just as it is preferred that in all fold areas
whi ch megk &% fﬂﬁéhﬁrmﬁéeeﬁ6§f@§§@%tF%@Fya tléaﬁﬁgﬁpeaﬁ@Lgtﬁ?Qﬁtﬂﬁonld

areas, éhdéﬂﬂﬁﬁ9£g;QE%EeEObghg{Qﬁﬁxﬁﬁ¥ becdelimf, do%' Lafﬁﬁ?kﬁe circle

arc segnent or curve ly 1t 1s also pre erre fol d
areas | yjwgt pas alt els tpretetreat Heat ame alnl ez cmmajmlumh etbedi tier by a

et tor - OTTEar P T ogs S e - Rt “SHAGPE I oftcBirh K
manner, axe€astheoth ends of these fold areas may be delimited either
by the circle arc segment or the S-curve. Finally it is also
preferred that all fold areas lying parallel to each other
are in each case delimited either by a circle arc segment or
an S-curve. In all three cases this may lead to a better

optical impression.

The pre-cut sheets are produced in known manner,.i.e. the -
pre-cut sheets are taken off from widths of pre-cut sheet
material which are stored on rolls and printed, preferably
as shortgrain pre-cut sheets. This is usually followed by a
step in which the pre-cut sheets may be worked by a scoring
knife or grooving unit in the described manner and at the
same time punched and/or cut and optionally embossed. By
cﬁstomary folding and gluing at the side surfaces, the
finished for example cigarette box 1is then obtained by
machine, which may usually contain a cigarette group wrapped
in an inner liner; A customary collar part is normally also
inserted into hinge-1lid boxes according to the example
embodiments, which, in the opened box, protrudes slightly
from the inside of the box front wall and has a recess
which makes it possible to grasp the cigarettes located in

" the box.

The example embodiments will be explained in the following.

There are shown in:




pre-cut sheets are taken off fromw dths of pre-cut sheet material which
are stored on rolls and printed, preferably as shortgrain pre-cut sheets.
This is usually followed by a step in which the pre-cut sheets Augyst2605
wor ked by a scoring knife or grooving unit in the described manner and at
the sane tinme punched and/or cut and optionally enbossed. By customary
folding and gluing at the side surfacés, the finished for exanpl e
cigarette box is then obtained by machine, which may usually contain a
cigarette group wapped in an inner liner. A customary collar part is
normally also inserted into hinge-lid boxes according to the exanple'
embodi mentsg,y pehiichy :p@et-egtoeﬁ@se hexorRiAyr vgesns! ighthyiohr esxt he inside
of the box front wal has a recess which nakes it possible to grasp
the cigarettes | oc&hedpiraduchéobort Fhbhiaganpie ehnbBesehbatBoR fndbe
expl ai ned..in the fal low n r 11 August 2005 11 Figure 1
a pre- cu%1§%eet%ac%or |nggFodgE§£?n€e§ Eg&?or t he production of a
hingeslid cigarette box and Figure 2 a view of detail Y of Fig. 1. 5 A
first main surface field 20 is to be seen which corres onds in the

fini shedPdirss fRAN: sORE2GAI F18£dt A8 1HokOpaft SBENt WBIBEX, with its

adj acent Shag=pubtacen' Lkdgin22na00524: +A thestrahd ﬁ&EPnngﬁﬁé' cal fold

- area 90 and 91, which are forned here by 7 scoring |ines 100 and which
have J box part of the box, with its adjacent side-surface fields

22 and 24. A first and second vertical fold area 90 and 91,

10 which are formed here by 7 scoring lines 100 and which have

- a guadrant on their top end, are located between the left-
hand first side-surface field 22 and the first main surface
field 20 and also the first main surface field 20 and the
right—-hand first side-surface field 24.

15
The base field 30, followed by the second main surface
field 40, joins above with the first main surface field 20.
The first horizontal fold area 80 is located between the
first main surface field 20 and the base field 30, the

20 second horizontal fold area 82 between the base field 30

N and the second main surface field 40. These two horizontal

M) fold areas 80 and 82 are also formed by 7 scoring lines 100
each of which displays an S-shaped line at both its ends.
The second main surface field 40 which corresponds in the

25 finished box to the back of the box part is flanked by the
left-hand second side-surface field 42 with the left-hand
side-surface field end tab 46 located thereon and the
right-hand second side-surface field 44 with the right-hand-
second side-surface field end tab 48 located thereon. A

30 third and fourth vertical fold area 92 and 93 lie in

between.




a quadrant on their top end, are |l ocated between the left- hand first
side-surface field 22 and the first main surface field 20 and al so the
first main surface field 20 and the right-hand first side-sutfacgudtzeds
24. 15 The base field 30, followed by the second nmain surface field 40,
joins above with the first main surface field 20. The first horizontal
fold area 80 is located between the ffrst main surface field 20 and the
base field 30, the 20 second horizontal fold area 82 between the base field

30 and th d_nai face field_40. Th horizontal fold
30 and 67 & 4FSoTOP B B9 Cr CeBInGUr o A66" BABnTSR WRRENBISpl aye. an

S- shaped ddr@ splonliat Rni theeRdfishiBensRG0REiABI ApSWitacehti ekdoAQ which
corresponds in"the 25 finished box to the back o?_the box part is flanked
by the Imefin wandasecénglsi 48-sthramaini ehafagenfinlefetPeppdhafd

si de-surface fiel d. ta 6l oca t her ngd,.t Lght zhand second
side-surfﬁ@%SFpgfgt%g R&tEhéhgoggg%?gﬁagg-gggggnghgggeFéér?%geg ield end
tab 48 | agat &dntibeedoboxAc38 bhi sdiapdledur Thevéifthalvetoidaar €a182 and 93

Iie in between. 11 August 2005 12 The third nmain_surface field 50, to
whi ch t héZed dle dPInaiF S&éFPe§BSﬁa§aianﬁg PFﬁ?sﬁgdaﬁﬁx,ofﬁFﬁ up with the

second g@t@eéﬂrﬁﬁeetkkihdméQn Iheraminrsuifiace hhal dec40e8ndnsRg are
separated by the fold line 12 about which the lid in 5 the finished box can

be swi velthédd Fhdefrsfrhager fiedfl P3| dithr theodefhdhend Ehkrd §édercal fol d
area 95 %&%fggga%ggld end tab 56 located thereon on one side and

. 10 the right-hand third side-surface field 54 with the right-
) hand third side-surface field end tab 58 located thereon on
the other side. The vertical fold areas 92 and 93 and also
94 and 95 are separated from each other by indents which
can extend up to the fold line 12 or even further.
15
The 1id field 60 follows on from the top side of the third
main surface field 50 which is followed for its part by the
fourth main surface field 70. The third horizontal fold
area 84 is located between the third main surface field 50
20 and lid field 60 and the fourth horizontal fold area 86
- ‘between 1id field 60 and the third main surface field 70,
m) these again, like all the other fold areas, being formed by

7 scoring lines.

25 The left-hand fourth side-surface field 72,\the right—hand'
fourth side-surface field 74 with the seventh and eighth
vertical fold areas 96 and 97 located in between and also
the strengthening field 72 group around the fourth main
surface field 70. This strengthening field 72 had only four

30 scoring lines 100 on account of its somewhat smaller

dimensions.




between the third main surface field 50 and the left-hand third
side-surface field 52 with the left-hand third side- surface field end tab
56 | ocated thereon on one side and 10 the right-hand third siteAspistaoes
field 54 with the right- hand third side-surface field end tab 58 | ocated
thereon on the other side. The verti% | fold areas 92 and 93 and also 94
and 95 are separated from each ot her § i ndents which can extend up to the
fold line 12 or even further. 15 The lid field 60 follows on fromthe top
si de of e third surface fiel which is followed for its part by
the. foulth Herkigars ae PPELGonbeITReTonR S RoPES bl Lol SOLPEhSah | s

| ocat ed bet waenmbhe Ehkfﬁc&afmeiaéfaﬁﬁuglé|§ 50he20candchidrbiel d 60 and
the fourth horizontal fold area 86 between |lid field 60 and the third nain
surface Rirepg 70, anﬁh@éemagau ghe| hreigpntehefatenresl d0arkatliebe?Pg f or ned
by 7 sc i 55Thecl Sk ur e 2, the
right- ha%gEHggEr? §e2§u§ agégfﬁng_%ggg%?ﬁ tgglgevéﬁghvé%glg?gh h
vertlﬁalfbmhdaaeaaseﬁe andtBZ trecaied oh Bétweenlamnd al goartde arc

strengt he field 72 around the four surface field 70. This
Strenot nEMLAS PREPESTEnHRRNDNT 9hr BP 3698 chRt gt RPnELB1H056 0 belitint of 115

somewhat 88BkLel vedhBBGEHONSind 1s PYIUSL 20OS E3=TheaN8r thsatnapdohori zont al
fold areas neet at the corners of the main surface fields, thus e.g. the

verti cal thel dthareasdeoinhg bheneeterheddier PEohbal reapPechiea Boiat t he t op

surface field. The horizontal fold areas end in S-curves
. 10 which pass smoothly into the outer edges on one side of the
-/ respective neighbouring main surface field and on the other

side of the neighbouring base field or top side field.

In addition to the scoring lines 100 of the various fold
15 areas, further fold lines are to be seen, thus the fold
line 12 between the second 40 and the third 50 main surface
field, the fold lines 77 in the strengthening field 72, and
the fold lines 55 and 45 about which the side-surface field
end tabs can be swivelled.
20
7 To produce the cigarette box, firstly the side-surface
l.) fields 42 and 44 can be folded upwards by 90° and the side-
.surface field end tabs 46 and 48 located thereon then
. folded inwards, likewise by 90°. The bottom part of the
25. pre-cut sheet 10 is then folded upwards by 90° with the
base field 30 and the first main surface field 20, as a
result of which the side-surface field end tabs 46 and 48
come into contact with the base field 30 and are glued. If
the first main surface field 20 is folded further (by 90°),
30 'the side—-surface fields 22, 42 and 24, 44 come to lie on
top of one another and can be glued, with the result thét

‘the bottom part of the box, the box part, is finished. The




corners 21 and 23 of the main surface field. The vertical 5 fold areas end
in the version of Figure 1 in a quarter arc which passes snmoothly on one
side into the top edge of the respective neighbouring side-sitAagesties d
and snoothly on the other side into the outer edge of the respective main
surface field. The horizontal fold areas end in S-curves 10 which pass
snmoothly into the outer edges on one difde of the respective nei ghbouring
main surface field and on the other side of the nei ghbouring base field or

top side field. In _addit.ipn tq th oriing l.ines 100 of .the.varigus fold
15 ar eas, "I 115 Tichd dre Ao BB £98n 1% RugLRE dPdSiTTAE 12 bet ween
t he seconghrdfand the thy rd O smimcsurrfiage bnel dabisheef ahd benase77 in the

strengthening field 72, and the fold lines 55 and 45 about which the
si de- sur fH&ES it dheeden figiecdide SH-vaheegtrenpshsréngcéiehe éfgarette

cbox, first]yt 1 de- Sy, fhel and .44 d-Hp ds by 90
and the :ﬁédeql%gjr fslélgglﬁi«é{ T tthgbg%h‘%%gnggig‘ |S§?a%talé1‘§ Ef%?gor?mgt B0 of ded
i nwar fs, thckewise hhed6.idEreuhdicemijatidso2t h@225npr 64¢guff4sbéeedl10 is then

fol ded upwards b with the hase field 30 and the first in surface

el 20 RS Den-odie SR NMEc L d00e 50t HAEEFPErd ‘BRATFADE™46 and 48
come i nt @ HeontaGldaMdh thize Masentldebdx3@nandrar acl wedipht tbhenkirst main
surface field 20 is folded further (by 90), 30 the side-surface fields 22,

42 and 2&ongamedmd rog the emtstidg-of one another and can be glued, with the
result that the bottompart of the box, the box part, is finished. The 11
August 2005

.. 10 The hinge-1lid box obtained by the folding described has

J

e rounded-off longitudinal edges. The four horizontal main
edges are also rounded off. As a result of the meeting of
circle arc segment and S-curve at the ends of the fold
areas, a smooth transition between the fold areas results

15 and all 8 corners of the box are rounded off in this way.

The meeting of circle arc segment and S-curve is
represented enlarged in the detail view of Figure 2. Each
of the vertical fold areas 91 and 93 ends in a circle arc
20 segment of approx. 60 to 70°, the horizontal fold areas 80
and 82 in an S-curve. Circle arc segments and 3S-curve lie
-;) adjacent to one another without being connected to one

another and meet at the corner points 23 and 43.




14 top part, the lid part, of the box is produced in simlar nmanner, i.e.
the side-surface field end tabs 56 and 58 are glued to the top side field
60. The strengthening field 72 is glued inwardly onto the folir Ahgusa2@05
surface field 70 and 5 thereupon the side-surface fields 52, 72 and 54, 74
glued together. The scoring lines 100 are therefore |ocated on the inside
of the finished box and are not visiBPe to the consuner fromthe outside.
10 The hinge-lid box obtained by the fol ding described has rounded- off

| ongi tudi nal edges. The four horizontal nmain edges are al so rounded off.
As a result of the neeting of Ra%&lte JedmSegnent and S-curve at the ends
of the fold areas, a snooth transition between the fold areas results 15
and all 8 corners of the box are rounded off in this way. The neeting of
circle dr.c ségmentitastdeStcumnzéei Sromefpobsantednerdarageddm the detail view
of Figure 2. Each of the vertical fold, areas 91 and 93 ends in a circle

arc 20 segmert®THEHpR ok PEERT HPE tHel Hr P20t @S ¥ I - ar 84886 and 82 in

an S-curve. @ rgd@ed) CtHeIRBRLS saRd aSLUME dd € 1@dhgcent to one anot her
wi t hout bei ng_connected to one another and neet at the corner points 23

and 43. 11 A#iteoRldy gpposdtteciesiohs obhemr dre (hes wadedimde Horom
fol dabl e mat grd gl TRLfQI M A9 2 BHQQi@gélﬁoxdﬂ%h%%t&ﬁgckﬂ§ﬁ9kﬁh.' ast on 5
sides, two main surface tields |ying rametrically opposite each other in
t he cubodi al dsmanged in rectilinear succession in the pre-cut

sheet and the sides which, in the cubodial box to be

formed, 1lie against the two main surface fields

lying diametrically opposite each other and against

the base field connecting these, are formed by side-

surface fields which project laterally from the two

main surface fields , and edges of the two main

surface fields lying diametrically opposite each

other in the cuboidal box to be formed being formed

by fold areas, characterized in that

- two fold areas meet each other at corners of the

two main surface fields lying diametrically opposite

each other in the cuboidal box to be formed and

- of two fold areas which meet each other the one

is delimited by a circle arc segment of approx. 45°

to 90° and the other by an S-curve, the S-curve

conforming to the circle arc segment to the corner of

the main surface fields

2. Pre-cut sheet according to claim 1, characterized in
that the fold areas are each formed by two or more

neighbouring, essentially parallel fold lines.




to be fornmed and a base field connecting thembeing arranged in
rectilinear succession in the pre-cut sheet and the sides which, in the
cubodi al box to be forned, |lie against the two nmain surface Il Abgsst20§85 ng
dianetrically opposite each other and against the base field connecting
these, are formed by side- surface fields which project laterally fromthe
two nmain surface fields , and edges of the two main surface fields |ying
di anetrical ly opposite each other in&he cuboidal box to be formed being
formed by fold areas, characterized in that - two fold areas neet each
other at corners of the two main surface fields lying dianmetrically
opposite each other in the cuboidal box to be formed and -- of two fold
areas whgch ”@%E—@ﬁﬁhsﬁéa%rahQ%rgﬂﬁg ke deld F ed ya Cisele giensegnent
of approx. 45 to 90 and the other by an S-curve, the S-curve conform ng
to the circl ed abrstegmint surfdne ddeder wath shéefii-nasdr faghtfhends . 2.
Pre- cut sheetf %@r Jaglgékfgég|§i%idﬁharapterized in that the fold areas
are each forne y Two or nore nei ghbouring, essentially parallel fold
lines. 11 August 20Bas:6f3elBrejouhisheed witdortdiengdp colye @ff clains 1 or 2
with a first_main.surface Eield wﬁ&p a left- and right-hand first
si de-surface 11—‘}?‘:g'al irst g8 CF i g|18. 0i Mg ApSHFPRt A2 ifopSBILRCB! t he
first surfacesfdrld apdta sgcondrmi nyrsdr frd¢@t-hand second side-

surface field with the top edge of the base field ,

- the pre-cut sheet having horizontal and vertical

fold areas, namely a first and second horizontal fold

area between the first main surface field and the

base field as well as between the base field and

the second main surface field and first to fourth

vertical fold areas between the left-hand first side-
surface field and the first main surface field , the
first main surface field and the right-hand first
side-surface field, the left-hand second side-surface
field and the second main surface field as well as
between the second main surface field and the right-
hand second side-surface field,

- the first horizontal fold area meeting the
first and second vertical fold areas at the top

corners of the first main surface field and

- the second horizontal fold area meeting the third
and fourth vertical fold areas at the bottom corners

of the second main surface field.




field with a left- and right-hand second side- surface field with the top
edge of the base field , - the pre-cut sheet having horizontal and vertical
fold areas, nanely a first and second horizontal fold area bkk hugust20@5
first main surface field and the base field as well as between the base
field and the second main surface field and first to fourth vertical fold
areas between the left-hand first side- surface field and the first main
surface field , the first main surfdce field and the right-hand first
side-surface field, the left-hand second side-surface field and the second

mai n surface field as well as between the second mai n_surface field and
the right- hBRE SBEoNANSPHe-3TFIERET i 1Y, Cladfe Birr sChRgACEBELAPIf 0l d area

meeting the jhirgis@and secend ‘é‘?{&' 9§gh£0ﬂ19nar %ae%&}{dtggd%glear@%@ers of

the first main surface field and - second hori zont area neeting
the third afdeldurtendiertiioal jPdhd angas withhe thet t dtisrmer sdgef the

second nain ripge, | d 1 sk 2005 17 Pre-cut -shee ccording to
claim 3, chaggc grlze B an%ha%ggEIe??g AN né‘?&d% dr%%%%ﬁé 3fge surface
field end tab joins up mnth t he botton1edge of the left- and right-hand
second side-surface field 5. Pre-cut sheet according to claim3 or 4,

characterized.in that athird ngin surface field with a left- and
right-hand tbi-edcogtde- syebace fbebfding to  claim 3 or 4,

characterized in that a third main surface field
with a left- and right-hand third side-surface field
" joins up with the top edge of the second main surface

fields , a top side field with the top edge of the

third main surface field and a fourth main surface
field with a left- and right-hand side-surface field
with the top edge of the top side field ,

- the pre-cut sheet having further horizontal and
vertical fold areas, namely a third and fourth
horizontal fold area between the third main surface
field and the top side field as well as between the
top side field and the fourth main surface field
and fifth to eighth vertical fold areas between the
left-hand third side-surface field and the third
main surface field , the third main surface field
and the right-hand third side-surface field , the
left-hand fourth side-surface field and the fourth
main surface field as well as between the fourth main
surface field and the right-hand fourth side-surface
field ,

- the third horizontal fold area meeting the
fifth and sixth vertical fold areas at the




joins up with the top edge of the second main surface fields , a top side
field with the top edge of the third nmain surface field and a fourth main
surface field with a left- and right-hand side-surface fiel dll dugist26@5 t op
edge of the top side field , the pre-cut sheet having further horizontal
and vertical fold areas, nanely a third and fourth horizontal fold area
between the third main surface fieldg&nd the top side field as well as
between the top side field and the fourth main surface field and fifth to
eighth vertical fold areas between the left-hand third side-surface field
and t he thirdopneprnsus f age fheltthird meirhistg faaenfisatflacendield and the

right-hand third fbde-ﬁgrfgge field tge | ef t - hand fouréh si de-surface
field and the fou j FREBur FRESZPIERY aEOWRI 1 258 belSREh Y he" P Burth main
surface fiel deaBfthhe ahidghteihgitth f opsiti sdde- syrfiacerchisel it -thde third
hori zontal fold area neeting the fifth and sixth vertical_ fold areas at
the 11 AugusPobbowm ¢8rpgpscoPheEleofounbhtBaid farfasarfirkdfield and - the
fourth horizontal fold area neeting the seventh and eighth vertical fold

areas at the bottomcorners of the fourth main surface field 6. Pre-cut
sheet adcor diPrg-tcotckheat5acchadang et d zetaim 3 hathardafarizadd ri ght - hand

third side-syrfage. Tiel 9.epd taby) 9 hehiga 08; 8908, OF,Lbe 1 eft-
field end tab Jjoins up with the top edge of the left-
and right-hand third side—suﬁface fields and a
strengthening field with the top edge of the fourth

main surface field .

7. Pre-cut sheet according to one of claims 1 to 6,
characterized in that +the foldable material is

shortgrain cardboard or shortgrain paper.

- 8. Pre-cut sheet according to <claim 7, characterized

in that the fold lines are scoring lines

9. Pre-cut sheet according to claim 8, characterized
in that the scoring lines o©of the vertical fold
-areas are formed by a 10 - 80%, in particular a 40 =

- 60%, reduction in the thickness of the paper or
cardboard and the scoring lines of the horizontal fold
areas by a 10 - 50%, in particular a 20 - 40%,

reduction in the thickness of the paper or cardboard.

10. Pre-cut sheet according to one of c¢laims 1 to 9,

characterized in that_the end of the circle arc




and right-hand third side-surface fields and a strengthening field with
the top edge of the fourth main surface field . 7. Pre-cut sheet according
to one of clains 1 to 6, characterized in that the fol dabl e hafAegisal00s
shortgrain cardboard or shortgrain paper. 8. Pre-cut sheet according to
claim7, characterized in that the fold |ines are scoring lines . 9.
Pre-cut sheet according to claim8, characterized in that the scoring
lines of the vertical fold areas argdgorned by a 10 - 80% in particular a
40 - 60% reduction in the thickness of the paper or cardboard and the
scoring lines of the horizontal fold areas by a 10 - 50% in particular a

20 - 40% redembhONahl the bhhckPesgeOf-theyPapeh oF £A5KIOASh 0.
Pre-cut sheet according to one of clains 1 to characterized in that the
end of the cifremeecack Pthargwnd 2005 nerablpkentoanbet kelgesd off thee S-curve

run at right_angl other and lie parallel to the edges of the
mai n surfacenégglggrfgéghk r%g%ut sheet according to one of clainms 1 to 10,

characterized in that the ends of at |east one fold area are both
delimt either by the circle arc segnment or the_S-curve. 12. Pre-cut
sheet a]g]g'or di]?fbe_t%}%)nﬁh‘a?tclaéi_cr?srdfntgo Q, onghathctéfiFed + ntPhatlin all
fol d areas whhghafeetiskq tReidhdtworeadenat a1 ight 18ag9tedhe otdwey fold
ar eas,

area are both delimited either by the circle arc

segment or the S-curve.

12. Pre-cut sheet according to one of claims 1 to 11,
characterized in that in all fold areas which meet at
their two ends at a right angle to other fold areas,
both ends of these fold areas are delimited either by

the circle arc segment or the S-curve.

13. Pre-cut sheet according to one of claims 1 to 12,
- characterized in that all fold areas lying parallel to
each other are in each case delimited either by the

clircle arc segment or the S-curve.

14. Box, which can be produced from a pre-cut sheet

according to one of claims 1 to 13.

15. Box, which can be produced from a pre-cut sheet
according to claim 8 or 9, the scoring lines

being located on the inside of the box.




both ends of these fold areas are delimted either by the circle arc
segnent or the S-curve. 13. Pre-cut sheet according to one of clains 1 to
12, characterized in that all fold areas lying parallel to ¢&hduguitRe05are
in each case delimted either by the circle arc segnent or the S-curve.

14. Box, which can be produced froma pre-cut sheet . according to one of
clains 1 to 13. 15. Box, which can beZ2produced froma pre-cut sheet
according to claim8 or 9, the scoring | i nes being |ocated on the inside of
the box. — CUESHEREANBNBABKEL:s! NrRABTREH AR CFOK! GABERFR:ABSTRACT The
invention relates to cut sheets F f and packets produce erefrom in
particular cigarette packets, the four |ongitudinal edges and four

hori zontal nain edges thereof, all rounﬁed of f or chanfered, by neans of

f ol ded regions with two or nore f 6PdTRPhés. At the junction of wvarious
fol ded regions one of the nutually coincident folded regions termnates in
a circular arc section of about 45 to 90 and the other in an S-curve.

The invention relates to cut sheets (10) and packets
produced therefrom, in particular cigarette packets, the
four longitudinal edges and four horizontal main edges
thereof, all rounded off or chamfered, by means of folded
regions with two or more fold lines. At the junction of

various folded regions one of the mutually coincident

R

folded regions terminates in a circular arc section of

about 45° to 90° and the other in an S-curve.

Fig. 1




