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 7647885:pbsaRd tHocaRaptere0aB0s ! 090 tpal nal: esigest AfndS 25523 251.
Agai n however there is no indication of howthis special version is to be
producedboﬁei pgg@gpeggggegefrom, 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.




no indication of howthis special versionis to be produced. In fact, the
production of a box, in particular a cigarette flip-top box in which al
corners and the | ongitudinal edges and horizontal main edgeslbAeginaaoed
off or chanfered, froma single pre-cut sheet is problematic. The exanple
enbodi nents may provide a pre-cut sheet which is sinple to produce for the
production of a box in particula@ a cigarette box in which al

| ongi tudi nal edges and the horizontal main edges and al so the corners are
rounded off or chanfered to the greatest extent possible. In accordance
with a fanosindspecionf ofhéqpr eslerd spgentl omerstibar ds stprbei ded a pre-cut
sheet made fromfoldable material for form ng a cuboidal box which is
closed HTOMHEE on 5 sides, two main surface fields lying diametrically
opposite each other in the cuboidal box to be fornmed and a base field
connecting thembeing arranged in rectilinear succession in the pre-cut
sheet add® tRetsi d&¢ PIRCdERtiPA Pheaclbsi dan bextieubarf gr gédaretEcagai nst

the t _n.sur efje yi di ri.c OSi ; her and
againsrq?h %g e %?%Idjkoﬁﬂngiﬁgg%hgggskgkeaé#%rneg b%gggggﬁgﬁ? %ce fields
whi ch pregicest laatder dldnyi Aardmal t e itwo enides suafacerdumdleld, affi edges of the

two nain, surface fields lying dianetrjcall opposi te each other in the
cuboidthﬁgﬁeFS%befFSPnEdS%EQﬂﬁ ?B?E%ﬁéb€h?%#c¢)rﬁﬁﬁ§ie “acterized in
that two fold areas neet each other at corners of the two nmain surface

fields lying | | August 2005 3 dianetrically opposite each other in the
Cuboidaﬁﬁﬁngﬁ%mﬁﬁﬁ 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




formed and of two fold areas which neet each other (preferably the one is
delimted by a circle arc segnent of approx. 45 to 90 and the other by an
S-curve, the S-curve conforming to the circle arc segnent tolltAeguso26Er of
the main surface fields. In an exanple enbodinment, 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, & base field-joining up with the top
edge of the first surface field and a second main surface field with a

| eft-and right-hand second side-surface field joining up with the top
edge of dihmebaseallyl dppbhetpr eacht tiest haviihg lobcidatlalb@andteebti ca
fold areas, nanely a first and second horizontal fold area between the
first nﬂPﬁmgﬁr?gﬁe field and the base field as well as between the base

field and thefrsegendonai Areykf asechl nekd amenf bkskrt Qpkedeihbverticaal fold
areas between the left-hand first side-surface field and the fifst main

sur f aceCPPelld, deklmitad hwi A ciffdce 3Tel aeamanthe T iR hrantP i 6t
si de-sughace,ld elik bbRelbekly handsseaepd side aunhage Loekor-andy!pe second

mai n surface d as we etween the second main surface field and

t he ri ghhehanidrclsecond siatpregur f bioe Hheel dprbhe foff sthhomaiont shirffekd ar ea
meeting_.th dfirst and second vertical fold areas at the top corners of the
first Eﬁ?ﬁ Surface field and 11 August 2005 4 the second horizontal fold
area neeting the third and fourth vertical fold areas at the bottom
corners_of the

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 main surface field. The pre-cut sheet described above may be
produced easily by appropriate nodification of existing machi nes for the
production of pre-cut sheets. By custonmary fol ding and gl ui npl, Aagdsa2@Bjpack
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 dinensioned such that the cigarette group sits tightly in the
box and projects somewhat at the top, dben end of the box in order to make
it possible for the consunmer to open the box and to renpove the cigarettes.
As a rule however, in addition to the box part the box may also have a lid
part so that téecustcomar yhdrirgpertlaild fodxd amessulneetimy cdrlerthirdbdmidn thi s

customary hinge-Ilid. box, _t pre- cut, sheet described above y _have
Saai 11 orate et ey 1S, By Gp wieh o0 bcoHENRRY n Ol Fage i el d a

third mydecsdr bace kliekdeam eyl eft- 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

i de- field_joini At h t t j field, d
S the pragchre shEt ke ash P "o SRR B P FLT e e,
nanel y apphopdiane froodifidwtri@ontat ¢olstaiga tmetiviens t hot hitlde mai n

surface figldtand t top s%de field as. well as betmeEnlthé tqg iide
field. aRbCTHE-19" Alus£*5065 5 PREFHR- ndih SUC-&CE i el d _Qﬁagfi th to
EIghEE yeathgal hol dararpaskbepwesn the | efdsthand duu r&resdgle-swrdce field
an e

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




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 mai nisangac2005 el d
and the right-hand fourth side-surface field, the third horizontal fold
area neeting 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 vert?cal fold areas at the bottom corners
of the fourth main surface field. Advantageously, the pre-cut sheet, in
addition to the fields described, also may have supplenentary left- and

ri ght - lano-tdecoich sswetasta faceld i aid Bhith abs enghhle wertoonlefigéd of the

| eft- and riqht-hand,secqnd.,si de-surf.ace .f.ields,. and_al | ef.t -hand and

| Tuh - Aedd B R S R R B8 s SR R e 8 Bl BRE e et
and righitrdhangid hsndfstdefrsgifipcehti ehdsd These sidezsurfased &hel d end
tabs serve to strengthen_ the base and the lid,of the finished box. There

may be {ief ey hagcht &pian t édeosuedgecor tirdd f obheh hBERB8RFace fiel d
~a strenghhan] ng dd-el f-mhicchsi o JUrd DY te preduct hon, ok Lhg-bo¥icig 9l ued to

the inside of the fourth main surface fI§|d and Ilkewnse serves to
st rengtafenveThe asusiadimagn neher ifalbgthomaimngeutr fadcdodeslonyask thed as

coat ed Y Bl st SHRLeRr SRt TRPEIEL 28 C T am nat e, pref erably
short grai n paher torirshdrdmgiraint sdar thlofr drea 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




The fold lines may be either grooves or preferably scoring I|ines and
preferably extend over the whole I ength and breadth of the box. To produce
grooves the relevant points of the pre-cut sheet are indentedl Augwst 2005
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
paral |l el -running grooves, a corrugated cross-section results according to
t he descri bed process. This process gs described for exanple in US 2 523
251 and the result shown in Fig. 2 thereof. Wen the thus-worked pre-cut
sheet is folded wup, the round (in the case of several grooves) or

chanf er in gr e k
autonat?%ht%f’féggi%ﬁ%ﬁggpﬁ%%ngoggés§ R g%%@h%% éggﬁg e % &Hfﬁ%nt, due to
t he i nherrefieraibdivdishyrtandihhpapéastdr cshestgraig dardiesami. t he pack
material, the gluing for producing the cigarette pack is not

unproblematic. This is usually carried out on overlapping areas of the

pre- cut rpheebiwhiighebormnt e didgdaldiodfes tdie PRxre ARy resatbinpf the
rounded-of f or chanfered” edges, these overlapping areas "are clearly
reducedligefpaard wndfexraidnimmbexéegd hpyee- Ithe bokodet hlehgthessid  t hat

only a Bkggggg ngH§§19E§9|Ue can be applied. As a result therefore, the
machi ne production nay(%é slowed down, as it is necessary to wait |onger

until the relatively small anount of glue has dried well as the 11 August
2005 7 box woul d ot herw se reogen as a result of the elastic restoring

forces oP PhEREEePTIPVEThERe| S8 HaFRT e uP S driondhhh &% WhHEn EHi't grain

cardboagde 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




or paper is used for the production of the e.g. hinge-lid box. In the case
of paper or cardboard production, the product-formng material is placed
on a fast-noving belt. This has the effect that the |ong fi brleAugust 2OGS
material may preferably orient thenselves in |ongitudinal direction.
Dependi ng 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
al ong the longitudinal axis of the pre-cut sheet (longgrain) . The result

of the il entallon,gietfied | g%geﬁcré’ s 4 he Eﬁﬂ@' tygi ngle dirgction of the
shortgrain pre-cut sheet nay be goo f|eXI8I ity about the transverse
axi s, butsaopday fbexebi bftyhabamiterniwd . | ongi tudinal axis. The elastic
restoring forces for the |lateral gluing are therefore stronger than with
| onggrain pre-cut sheets in which, due to the transposed position of the

long fibhes ifstperiRtelhialy hencondel aleralr Snexegtdyn thedpphesite. On
t he ot her hand however, shortggaln pre-cut sheets are preferably used for

flip-topth@eRer s thesd Aaychear Prodigsdent IRE sthwieigy BingRslidd (no
c1 00ked el OSH, B3N 0c£88Y di2ALpz Ofd: OLakiBobLd) pddiddididll L¥nQl - the
of a higher stabi e I

pack as a result ity int transverse rection and the
fl at pogrodogtefotrhéngaciateriiaé. ias shatédaococuravafasemdvime badék.as

i nes | RBG8a0ial GrBobebectnd Bractit LPRG: GrPREST OFeed fey/ber b pr i Si ngl y
cl ear| ymagdycedenwhbhylbridgusthdfedi8ethenr esubt thhahashai kgeaioniateri al s
can be used problem free and swiftly to produce the boxes wi thout problens
- Depending on whether the pre>cut sheet 1s 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




arising with the gluing of the box because of the smaller available
surface. To produce scoring lines, the thickness of the material formng

t he pack is reduced using a scoring knife. For this purpose,1lAegst20@ut
sheet is placed on a flat support and worked with a scoring knife with the
result that, in addition to a conpression, material may al so be renoved.
Dependi ng on the shape of the scori knife, for exanple a v- or u-shaped
cross-section is formed. As the support does not have channels at points
opposite the scoring knife, as wth the process for producing grooves, but

r at her flat rface, reductjon ip thickness may result and not, as
it hEnGr QALY I of MY GHA W { FOGEL he LBAGRT OIF 1 H54 hPERIEEE. The
extent ehebhead@ductiirenyi nedhigdRrase dependso0ds t ha thimgker paboushad and on
the fold area affected. Scoring lines of vertical fold areas nmay be forned

by a 10288%indpraflr dley Foiizmyofubhe part begedsiey I dfkes abhgl 4Or 60% and
for exangpleiappLo¥,£0% reduction in the thickness of the paper or

car dboard, scor%nguflné% of horizontal fold areas by a 10-50% preferably
20-40% and for exanple approx. 30% reduction in the thickness of the paper

or cardpoard. Scoring lines are als referred for cond_reason for the
pre-cutgghé%W%‘ﬁ%%oFgPﬁéngo:E%ﬂ?%’nvgﬂgigﬁ?‘#ﬂl Snﬁ9§ E§V% FAeSAtvant age
that, wiepmihgytheephorat edregutbe usnsyde otothegfkni sbedreackhishe

outside appears fully intact_and 11 August 2005 9 unworked and therefore
of f ers PHEPEBRsufBE RIBetér SHFelcdls Pdpsesr &cd Tkt e hSWRP ook %%%sible

when grQEyRsqargitsed 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




l

The extent and the type of rounding can be fixed by the nunber of fold
lines and their distance fromone another. 6 to 8, in particular 7, fold
lines per fold area which are located at a distance of approkl Alguse2¢dom
one another are preferred. Upon folding, a box with round edges results;
the radius of the rounding nmay then approximately correspond to that of a
cigarette customary in the trade. 29fold lines per fold area which are

| ocated at a distance of 6 to 8 nm in particular approximtely 7 mm from
each other are also preferred. Upon folding a box with chanfered (or

bevel | 24903 LhAeN thesklrbse BPEefsURhEOLONORNEFRL BRPEE alse: of1 the box

it is further preferred that all fold areas have the sanme nunber of fold
lines. PRopasiyangeet whgcbf isheovepossdblandhdnrgreried dwd disbas 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 to the edges
of the mMii¢ sutéeceahtieltd® asypd Nothirdundyng pIabl e Ereedt kansiid on
between the different fold areas my be possible. The circle arc segnent
and theq§£§ﬁWéI%r€Ob?eié?%%l?nﬁtheéénﬁé§F§HCP0ﬁ£9ﬂ1QQQMﬁQOEﬂe%onnected

only at ¢hescernen poipicefat he, mecngsurfrace fiel ¢s1gAlbhoualhidyis al so
possible in principl'e for there t o be an at |east partial connection
bet ween &g cllQé:EeiIrfcj sdgrrertl Himh® U vaoprgpon 1 fron di reye gne cafeilet he box,

Creasi ngs. ANng, LI @dﬁr'bﬁ%% ”%Xéé%?éugugt %?%5 A e NeR, QEsUreddhd he
transition area between the two di fent fo alr eas.
results; the radius 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




It is furthernore preferred that at | east one fold area may be delimted
either by a circle arc segnent or an S-curve, just as it is preferred that
inall fold areas which neet at their two ends essentially all AugusgB005
angle to other fold areas, both ends of these fold areas may be delimted
either by the circle arc segnment or the S-curve. Finally it is also
preferred that all fold areas lying a#@arallel to each other are in each
case delimted either by a circle arc segnment or an S-curve. In all three
cases this may lead to a better optical inpression. The pre-cut sheets are
pr oducedhiem krmowr namnehe trensiheon preacbetwhest $har awcakdirt fofferfr om
w dths o Q{e-cut sheet material which are stored on rolls and printed,
pref er ai3F? 85€fortgrain pre-cut sheets. This is usually fol lowed 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 sane tinme punched and/ or
cut and bptidndrriherBesscarebyrredstoatr 91 drashg Cafd fgHG fFea Mk side
Surfacesbeta@%iﬁeéaheﬁt ar %ﬁa@'&&lgé‘rﬁées%%ehﬁ phenqobd alped by
machi ne, which may usually contain a cigarette group w appe In an inner
liner. Aesistawarly tolprefqared ithatorimldyl aslel dresey tdd.dmtmedti /ge-1i d
boxes according to the exanpl.e nbodi nents, .which..in_the en bpx,

L GRiby RO TR Fipdiide b1 e 8BRS vat1 SEREENO L f scess

protrudes s%?g
whi ch nekesad ! Hogsi dlds tof gitesde thel Ciparad tgsy lncaleldinited kel thex: The

exanpl e enbodi nents will be explained in the follow ng. There are shown
in: 11 A€t 200518 FGRETER R SHEEY Sacdordiny té e 3fent i on
for 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:




the production of a hinge-lid cigarette box and Figure 2 a view of detai

Y of Fig. 1. 5 Afirst main surface field 20 is to be seen which
corresponds in the finished box to the front wall of the boxlpaugusif206he
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 J a quadrant on t héitr top end, are | ocated between the

| eft- 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 nain

surface iigld 40, o @irascabo¥Bevkt Bcbhedl hStomaha sHtEAEEohi ebd 20.  The
first horizontal fold area 80 is | ocated between the first main surface

field 20 and the babve pireddcidont hé 20hsegendiforigenthrefbPy area 82

bet ween e hase fi_el 0 -a econd.yain surface field 40. These two
horlzontgr l}o areas® Oogngggéggrz é 91 orged by 7 scoring |ines 100

each ®f which displays an S-shaped line at both its ends. The second nain
surface field 40 which caorresponds in the 25 finished box to the back of
the box Farftiyisé ﬂﬁéﬁké&rS§CFh£leF@f?Ohéﬁdt%eéﬁnae%PdE $Giface field 42 with

the |efthands shde- §HrEﬁeefihggﬂeﬁngoka904@h&Oﬁﬁéﬁé Lhe1egp apd the

- right-hand second side-surface field 44 with the right-hand- second
si de- sur bace phirtl dfenbiet hbx48wibbaied adpreont ALde-shrfacanfi¢bddst h

vertical25oggda52q 22f§99t9§né'§eé8ndb$é 1call%ofggg éa2985and 81,
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.




12 The third main surface field 50, to which the lid rear wall corresponds
in the finished box, joins up wwth the second min surface field 40. The
mai n surface fields 40 and 50 are separated by the fold |inellAugQdos
which the lid in 5 the finished box can be swivelled. The fifth verti cal
fold area 94 and the sixth vertical fold area 95 are |ocated between the
third main surface field 50 and the |éft-hand third side-surface field 52
with the left-hand third side- surface field end tab 56 | ocat ed t hereon on

one side nd Q the right-hand thi de-sur 4 wi right-
hand t hi reyPpdfe SPEERGCe @gbgés Fgcupagny %5 ghg ﬁeafhwggﬁh
si de. Th%o\i%fets'p%klsf (ihdtﬁéeﬁin%héadb%’; andiaksgp R4tandn85saeengepar at ed

from each other by indents which can ext end up to the fold line 12 or even
furt her . meg nThkatifiagef ifapdded0f ofhewaadn FusimecReliopdsi 48 andthR third

mai n surf%peggbg&g¥%g p%:%g '§038'h?“?dﬁgfébgﬁﬁ QQQEhb¥ Lheigfeyrth main

surface Fﬁéﬁ horlzon ar ea ocated et ween t he
t hi r ds mithes Wrihdetetli 8bet 28n BO awdvbﬂdeﬂieEHeGﬁlﬁnU thetfioalt hohdri zont al

fold area 86 between |lid field 60 ang i third ngln su face &leld 70,
these ag&t§2 1%4kend Fhensisthererbigadr £959 BEFAG P ofhBdIBFE 9 %scori ng

lines. 2p.fhechethzhandHophth sheeasur kaeedf kel dnd2tnthecktghbnband
fourth side-surface field 74 with the seventh and eighth vertical fold

areas 96 thnddoziHecatefara béewdehZandthl §be iﬁétsb@@ﬁgﬁhéﬁﬁnal@?eld 72
01 0UP 0 UG L QUL Belely SUTLAEE el o7, TH SRkt gtaEhepn {1 el 72
dlﬁﬁﬂ$|0ﬂhe 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 1lid 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.




11 August 2005 13 The vertical and horizontal fold areas neet at the
corners of the main surface fields, thus e.g. the vertical fold areas 90
and 91 neet the horizontal fold area 80 at the top corners 211 Angus230035
the main surface field. The vertical 5 fold areas end in the version of
Figure 1 in a quarter arc which passgg snoothly on one side into the top
edge of the respective nei ghbouring side-surface field and snoothly on
the other side into the outer edge of the respective main surface field.

The horizontal fold-.areas.end in. Sscyryes_ 10 which, pass, snmoothly into the
outer eddos SR GAE4I ABoPOFREOTFELpER! PyaTRaF gRESGr FhotRal FOSUF Face fi ol d
and on the ehBemaisi dar@hckheinedghbennkng. gasenti ekdtokal oposdide field. In
addition to the scoring lines 100 of the various fold 15 areas, further
fold |iné¥ease%oapd §éenrcethtiset herispatali heldzapepw@naEnel8etend 40 and
the thir iB-S a i-e f I.Nes: in e heni ng
field 72?02%8% A gépdgﬁi Iﬁgslcg% %%g%gl’ggéﬁtg %?iﬁ-ﬂﬁ%&‘.’%ﬁ?ﬁ? ace field
end tabsfoand beeswi eelll éd PheToepsbdduceft Régukgaleiheabguartéeérsaty t he
side-surface fields 42 ang 44 can be fql ded _up rdg by 90 and the side-
surface FP&FH BAGSPEDSM4BLHAY 98 PBEafidet hBFBORMENERAP £39GA" i Hikar ds,

l'i kew ser%g@@tﬁeene%hﬁ&gﬂﬁg 8fatheu2bapeercdl dshegt shdot g1y hen fol ded

upwards by 90 with the base field 30 and the first main surface field 20,
as a reshptobhenhpidet hetai Heesevtatectvel df ehldet apspPast bRl BB cone i nto

rel a 20 PEPRbHaSEERE; (B el BT ALGE M e et oL e iR . 2

24, 14 cehkchophée emoothly 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




top of one another and can be glued, with the result that the bottom part
of the box, the box part, is finished. The 11 August 2005 14 top part, the
lid part, of the box is produced in simlar manner, i.e. thelbAdgus@nface
field end tabs 56 and 58 are glued to the top side field 60. The
strengthening field 72 is glued inwardly onto the fourth main surface
field 70 and 5 thereupon the side-surface fields 52, 72 and 54, 74 gl ued

t oget her. The scoring Iines 100 are therefore located on the inside of the

fi hed b he f h d 10 Th
111 SN P AL S Yl o S0 COTUTRE (O LU 10 The

| ongi t udimalnedges.e Thend mrdeh@drmraealflrémdn encdgessanse ahaosgodnded of f.
As a result of the neeting of circle arc segnent and S-curve at the ends

of the fdldehrteathe topsina fardid i9n BbenwsExepNEheaingafégsdrédul ts 15
and all 8 cqmnels lQIw dé&gyb%t%f & WO Yded 1Ol § 'crjl”sh@fac‘éaheIBemESha”g of

circle arc segnent curve is represented enlarged in the detail view
of Fi@uretﬁérdﬁpdn uﬁétﬂuﬁaﬁﬂunﬂade fidled dar €8s 92 and 93, efldsgined circle

arc 20 se prox. Q0 t 0, t hori zontal_ f ol as 80 and 82 in
an S-cur g%ﬁ e CS§§§H§@t§l£ﬁ§ éB§UF§§ FPEredgrae 893588098 anot her

Wi t hout heieng rearRecired heO fAMa shaloblgr aaad aFeehoat viBenger per cpei nts 23
and 43. 11 August 2005 15 Patent Clains 1. Pre-cut sheet nade from

f ol dabl e apsseyied] ffrom ftheniotdsddeuboi dal box which is closed at |east on 5
sides, two main surface fields |ying -

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




di ametrically opposite each other in the cubodial box to be fornmed and a
base field connecting thembeing arranged in rectilinear succession in the
pre-cut sheet and the sides which, in the cubodial box to bell Aoguse003 i e
against the two main surface fields |Iying dianetrically opposite each

ot her and against the base field connecting these, are fornmed by side-
surface fields which project laterallly fromthe two main surface fields ,
and edges of the two main surface fields lying dianetrically opposite each
ot her in the cuboidal box to be formed being fornmed by fold areas,
characterized in that - two folBREMaLI#EEE each other at corners of the
two main surface fields lying dianetrically opposite each other in the
cuboi dal box to be fornmed and -- of two fold areas which neet each other
the onel.is dekinutedhbyta nadel Erancfsbdpieid mdtapmloxXod5 to 90 and the

other by an S-curve, the S-curve. conforming to.the circle ar¢c segnent to

the corner off SHTR et nCSRPRAGS G dErch. Tpr eXaReEiibot Laattr g to

claim1l, charadeiézediwd mbhat sihesf@ ¢arneas argigegch formed by two or
essentially parallel fold lines. 11 Aggust 2005 16 3.

nore nei ghbourin
Pre-cut sheetdlaaéé?rdiq‘?’&lpyo G sgitecledichs ofher Anwithie caboidistl M@ surface
Fiel d j oi ni ngup i T THe T80 2098761 LRt For Strtade Trel £548 2 second
mai n surf ace dimingied t Ana tettiliomebr i ghtcdemsd opecond hele 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.




surface field with the top edge of the base field , - the pre-cut sheet
havi ng horizontal and vertical fold areas, nanely a first and second

hori zontal fold area between the first nmain surface field antl Abgust Bag®e
field as well as between the base field and the second nain 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-lurface field, the |eft-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 si de-surface
field, - the first horizontal fold area neeting the first and second

VertiCa|3f0|dP§é?éﬁta%hEB% %%Eor@@h@eE% @Eé'&%féﬂéﬂméﬁﬁrb§uifﬁﬁﬁhfi?|d and
- the second hor]zontallfold area nmeeting the third and fourth verti cal
fold areas atatherfotnaim coriiaas fgeloh#isbcondefirnandr raghtfhand. 11

August 2005 1;15-tfgiﬁéggq§¥%§%%gﬁ%§%rding to claim3, characterized in

that a |eft- and right-ha Side-surface field end tab joins up
wi th the bottem edgd&asef fiibédl efivinang wp ghtthharite segordics de- surface field

5. Pre-cut sheet according to clai, or 4, characterized in that a third
mai n surface'?'%I%lnﬁ%rﬁé%#%ﬁ?-%ggggrﬁﬂﬁé-ﬁanﬁe?ﬁ?édr%?ﬂb-§ﬁ¥ Atk field
joins up wtheidmeytopygdae af thersecond maightsubhacesebbalidssida-top side
field with the top edge of the third main surface field and a fourth main
sur f ace . 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 Dbetween the first main surface field and the

base field as well as between the base field and

the second main surface field and first teo 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

corhers 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 side-surface field wth the top edge of
the top side field , the pre-cut sheet having further horizontal and
vertical fold areas, nanely a third and fourth horizontal foldAages2005
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 Ileft-hand third side-surface field
and the third main surface field , tife 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
surface4flelgrﬁnﬂtheS??@ﬁt RN t %) d-2dfr f dee Chpepgterizefe third

horizontal fghd giea ﬁeeiéf'ﬂ—t@%dfki%ﬁtaﬁﬁné' @éba!rﬁ{tlsgale Egl daggcas at

the 11 August 2005 18 top corners of the t mai n surface d and - the
fourth horizéaeadl f@rdl areabnmedving t hw S@VEhtht@ﬁd éraftitdm veedgeal fold

areas at the Lo rn f four mak n_s rface flel Pre- cut

sheet accordlngg% H]a?n1%n§cﬁé?%€$%??§e Con?ha} ¥§ac é#%igght hand
third side-surface field end tab joins up with the top edge of the left-
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 claikgBcdtto Bneethar getsrhzed incghatthenfol dabl g-matgrial is

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




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 claim8, characterized in that thEl AogustBA605
lines 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 foldigreas 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 clains 1 to characterized in that the
end of the ctopl ecanerdl ¢ligist 12005 1@ivegmeibocandiehd emadof the S-curve

i gh I f h h | i |1 el h d f th
i 0 surf ace 716l B0°. 90 Hro. RO CRAGE L acteHgl ng Th NEbT &I Akl 1 to 10,

characterizedeBnthat ahlle endmtdf abetensdl ongolial darabea aite bohd
delimted either by the circle arc segnent or the S-curve. 12. Pre-cut
sheet accor dPR§LE®H 6ABNBFScl afnkhe feufth mehargeréarsefiellthat in al
fold areas which neet at their two ends at a right angle to other fold
areas, both ends of these fold areas are delimted either by the circle
arc segrent d&rethatSsbaeteact8rdbne-cut ckhirtSacdmrxhdigptizashe of clains 1

to 12, characterized in.that all.fold ' llel t h oth
are ih each Shsc et i M 18016t e by AL TERF] BRIFE cobtertibrethe

S-curve. 14. fBexd whichalsanibenPresuseethf e BoPredgatoshegd left-
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 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




according to one of clains 1 to 13. 15. Box, which can be produced froma
pre-cut sheet according to claim8 or 9, the scoring lines being | ocated
on the inside of the box. CUT SHEET AND PACKET, | N PARTI CULHRARZRt 2005
Cl GARETTES ABSTRACT The invention relates to cut sheets (10) and packets
produced therefrom in particular cigarette packets, the four |ongitudinal
edges and four horizontal main edges thereof, all rounded off or
chanfered, by neans of folded regiong with two or more fold lines. At the
junction of various folded regions one of the nutually coincident folded
regions termnates in a circular arc section of about 45 to 90 and the

other in an SzeHMEME. 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

11. Pre-cut sheet according to one of claims 1 to 10,
characterized in that the ends of at least one fold
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.






