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TRANSTATTION:

PROCESS AND DEVICE FOR MANUFACTURING PRODUCTS OF THE TOBACCO
INDUSTRY HAVING VARIABLE TOBACCO DENSITY.

The present invention concerns a process as well as a de-
viece permitting a product of the tobacco industry to be obtained,
especially a cigarette, where the tobacco density is variable
over the length of said product, or the cigarette, respectively.

A cigarette may be produced composed wholly or in part of
expanded shreds of tobacco and/or of expanded ribs of tobacco,
these ingredients being presented in the form of small shreds
more difficult to work than the usual long shreds of leaf to-
bacco. A cigarette of this type, obtained by a usual manufactur-
ing process, will have a low value of filling density, i.e., a
poor maintaining of the tobacco in the cigarette. If, in order
to increase this filling density to a favorable value, the to-
bacco is squeezed more, or its cramming is increased, respec-
tively, a cigarette is obtained having modified characteristics,
as for example the resistance to drawing or the yield.

The problems mentioned above are the same when the ciga-
rette includes a certain proportion of non-expanded short shreds
of tobacco, whether these are chosen as forming part of a partic-
ular mixture of tobacco or else come from damaging of the shreds
of tobacco at the time of the earlier preparation operations.

The compactness of the finished product is checked by a
compressibility-measurement apparatus as described in patent
EP-A-0,195,173.

Application EP-A-0,354,874 describes a device for trimming
a rod of tobacco during manufacture, this device being preceded
by a device petmitting a portion of the length of the rod to be
compressed in order to increase the tobacco density thereof,
these higher-density portions corresponding to the ends of the
cigarettes, thus aveiding their losing shreds of tobacco at the
ends. '

A first object‘of the present invention is to propose a
process and a device permitting the obtaining of improved filling
of a product of the tobacco industry or more particularly of a
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Another object of the invention is to propose a product of
the tobacco industry or more particularly a cigarette of better
quality, made up wholly or in part starting from expanded shreds
and/or ribs of tobacco or from short shreds, which has an im-
proved f£illing and favorable compactness when it is measured by a
compressibility-measurement apparatus, and which is pleasant to
smoke, not necessitating an excessive effort of inhalation.

These objects are cbtained by a'process answering the char-
acteristics of claims 1 or 2, with the aid of a device possessing
the characteristics mentioned in claims 3 to 8. A product of the
tobacco industry, especially a cigarette obtained by .this process
and with the aid of this device, is described in claims 9-13.

The invention is explained in more detail below, vis-a-vis
the enclosed drawing comprising the figures where:

Figure 1 represents a general view of a portion of a
cigarette-manufacturing machine,

Figure 2 depicts an embodiment of a compression cam,

Figure 3A depicts a portion of a rod of tobacco,

Figure 3B is a graph depicting the variation in density of
the tobacco in the rod of Figure 33,

Figure 4 depicts a compression cam comprising several var-
iations of the coméressing means simultaneously, and

Figures 5A, 5B, and 5C are graphs depicting diverse types
of variation of the density of tobacco in the rod.

In Figure 1 there is a diagrammatic perspective representa-
tion of a downstream portion of a conventional cigarette-manufac-
turing machine 1 of known type. It includes in particular a tub
10 containing tobacco or other raw materials as described earlier
2, as well as a porous belt 11 driven with a longitudinal move-
ment by two pulleys 12 and 13. A negative pressure is created on
the upper part of the lower length of the porous belt 11 in order
to draw the shreds of tobacco 2 out of the tub 10 and to form a
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devi ce being preceded by a device permtting a portion of the length of the
rod to be conpressed in order to increase the tobacco density thereof, 3.
t hese higher-density portions corresponding to the ends of the cigarettes,
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type described in application EP-A-0,354,874, preceded by a, cam

compression device 16, rotating synchronously with the advance of
the rod 20 and périodically compressing the rod, possibly being
supplemented by a checking device 17 for the rod, as described in
application EP-A-0,465,414. After trimming, the rod 20 continues
its path, subsequently to be separated from the porous belt 11,
then to be wrapped in a paper covering and cut into individual
cigarettes according to a known manner.

In the device according to the invention, the cam 3 of Fig-
ure 2 replaces the cam 16 of Figure 1 in order to permit the mak-
ing of a rod of tobacco with variable density. As is seen in
this figure, the cam 3 is composed of a cylindrical core 30 ro-
tating about an axis in the way indicated, and supporting a cer-
tain number of blades extending radially starting from the cylin-
drical core 20 and comprising support surfaces disposed in such a
way as to exert a compression on the rod of tobacco 20 which
travels along an axis perpendicular to the axis of rotation of
the cam 3. In the embodiment depicted here, the cam 3 is de-
signed to effect one revolution for a length of tobacco rod
equivalent to the length of two cigarettes, that is to say that
the outside perimeter of the cam equals two lengths of the to-
bacco part of a cigarette. Hence there are two first blades 31,
disposed in opposition one relative to the other on each side of
the core 30, each of them comprising a support surface 31A.

These support surfaces 31A are intended, in view of their rela-
tively great support length, to compress the tobacco at the ends
of each cigarette, i.e., the zones 21 of the rod 20 of Figure 3A,
which thus have their density increased. The cam 3 is supple-
mented by a plurality of other blades, 32, 33, 34, and 35, four
in the present case, i.e., two for each cigarette length, the
blades each having a support surface 32A, 33A, 34A, and 353, the
support length of which is, in the case depicted here, appre-
ciably less than the support surféces 31A. The support surfaces
32A, 332, 342, and 35A of this embodiment of the cam are disposed
on the same cyliﬁdrical peripheral envelope as the support
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surfaces 31A, causing thenm to press in an equal manner on the rod
20, creating compressed zones of equal increased density.

A longitudinal section of a rod 20 obtained with the aid of
a cam 3 as described above is depicted in Figure 3A; distin-
guished there are zones of increased density 21 having a léngth
equivalent to thé length of the support surfaces 314, as well as
zones of increased density 22 which correspond to the passage of
the support surfaces 32A and 33A or 34A and 354, each of these
zones being separated by a zone 23 of low density corresponding
to the passage of the rod between the support surfaces. During
the rest of the manufacturing process, the rod will receive its
wrapping of paper, then will be cut at the locations marked 24 in
order to form the tobacco part of a cigarette. It is noticed in
Figure 3A that the zones 23 of low tobacco density all have the
same length; this comes from the position of the blades about the
core 30, it would be just as possible to dispose the blades at
different relative angles so as to lengthen or shorten, respec-
tively, some of these zones.

Figure 3B depicts a curve showing the variation in density
D of the tobacco along the rod of Figure 3A, it is seen that the
zones 23 are of low density, value DO, and that the zones 21 are
of higher density, value D1l.

The cam 3 of Figure 4 is similar to the preceding one, ex-
cept that the blades 32, 33, 34, and 35 are, by way of example,
each formed in a different way, therefore having a different ef-
fect on the rod of tobacco. For example, the support surface 32A
of the blade 32 is on a cylindrical peripheral envelope of
slightly smaller diameter than that of the cylindrical peripheral
envelope of the support surfaces 31A; if the cam 3 had all its
blades 32, 33, 34, and 35 conceived in this way, the compression,
or the density, respectively, of the zones 22 of the rod 20 would
have a density higher than DO but lower than D1, i.e., a value D2
as depicted in Fidure 5A. Note that it is also possible to have
a support surface 32A situated at a higher level than that of the
support surfaces 3134, thus increasing the density of the zones 22
in such a way that it is higher than than of the zones 21. An-
other possible variation is shown by the blade 33, the support
surface 33A of which is at the same level as the support surfaces
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from the blade 34 of Figure 2 in the support length of the sup-
port surface 34A, which in this case is relatively greater; there
is thus obtained a distribution of the densities along the rod as
depicted in Figure 5B, showing that the zones 22 are appreciably
longer. And finally, the blade 35 of Figure 4 shows a combina-
tion of the preceding variations, i.e., having a support surface
35A situated at a lower level than that of the support surfaces
31A, a greater support length and a smaller support width. The
central portion of the rod would then have a distribution of den-
sity as depicted in Figure sCc. It is obvious that a cam as de-
picted in Figure 4, comprising such a variety of compression
means, will not be encountered, but which appears here solely by
way of example of the possible compression or density-increasing

means.
On the other hand, a certain number of variations of the

cams described above may be found; first of all, the cam may bhe
dimensioned to effect one revolution per cigarette length or else
more than two revolutions per cigarette length, the diameter of
the cylindrical envelope of the support surfaces, the number of
blades and of support surfaces, as well as the speed of rotation
of the cam being chosen accordingly, in such a way that the pe-
ripheral speed of the support surfaces of the blades corresponds
to the speed of longitudinal travel of the rod. Moreover, one
may also have intermediate zones of increased density 22 accord-
ing to a number other than two as in the examples described and
depicted} the number of blades, or of support surfaces, respec-
tively, being chosen accordingly. In case there is more than one
intermediate zone of increased density 22 over the length of a
cigarette, it is also possible for the type of compression to be
different between these zones, for example if there are three in-
termediate zones 22 over a cigarette length, not counting the end
zones 21, there may be two lateral zones of high density and of
short length, caused by support surfaces similar to the surfaces
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It includes in particular a tub 10 contai ning tobacco or other

raw materials as described earlier 2, as well as a porous belt 11 driven 6.
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width of the rod, caused by a support surface similar to the sur-
face 35A of Figure 3. . ' _

Thus, a product of the tobacco industry or a cigaretté com-
posed wholly or in part of other raw materials of the tobacco in-
dustry than of long shreds of tobacco, i.e., starting from short
shreds, from expanded shreds or ribs, i1f it is manufactured in
the way described above, has one or more intermediate zones of
higher density, causing its filling and its measured compactness
to be better than those of a cigarette not comprising these in-
termediate zones of higher density. Such a product has an equiv-
alent maintenance and is as pleasant to smoke as an ordinary
product.
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-3- rod of tobacco 20, beneath the belt 11 and travel
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appl i cati on EP-A-0, 354, 874, preceded ressic

rotating synchronously with the adv 20 and perlodlcally

conpressing the rod, possibly being supplenented by a checking device 17

for the rod,

as described in application EP-A-0, 465, 414. After trinm ng, 7.

the rod 20 continues its path, subsequentlx %%;xaseparated fromthe porous

belt 11,

1. Process of manufacture of a rod (20) made up of to-~
bacco and/or of other raw materials of the tobacco industry (2),
portions (21) of the length of which are periodically compfessed
in order to form &hd zones of cigarettes of higher density, this
operation taking place on a cigarette-manufacturing machine (1)
when the rod is held and conveyed by a porous belt (11), before
the trimming operation (15) of the rod (20),

characterized in that

at least one other portion (22) of the length of the
rod (20), disposed between two of said compressed portions (21)
corresponding to the end zones, is also compressed, or its densi-
ty is increased, respectively.

2. Process according to claim 1, characterized in that
the compression of said other rod portion (22) is made by the
same device (16; 3) as that effecting the compression of said
portions (21) corresponding to the end zones.

3. Device permitting a periodic compression, or a per-
iodic increase in the density of tobacco, respectively, of a rod
of tobacco and/or of other raw material of the tobacco industry
(2), for carrying out a process according to claim 2, comprising

-a cam (3) rotating along an axis perpendicular to the rod (20)

and disposed below said rod and comprising at least a first blade
(31) comprising a support surface (31A) intended periodically to
compress portions (21) of the rod in order to form the end zones
of cigarettes having increased density,
' characterized in that

said cam includes at least one other blade (32, 33, 34,
35) comprising a support surface (32A, 33A, 34A, 35A) intended to
compress, or to increase the density of tobacco, respectively, of
another portion (22) of the rod.

4. Device according to claim 3, characterized in that
the length of the support surface (323, 33A, 34A, 35A) of sald
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axis in the way indicated, and supportlng a cer- tai n nunber of bl ades
extending radially starting fromthe cylin- drical core 20 and conprising g,
support surfaces disposed in such a way as to exert a conpression on the
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there are t first blad 31, glsgosed I.N %p803|t|on one relative to the

other on e R hT-] Qﬁ re atlve o the rod o he support surface (32A, 334,
34A, 35A) of said other blade or blades (32, 33, 34, 35) is equal
to the height of the support surface (31A) of said first blade or

blades (31).

6. Device according to claim 4, characterized in that
the height relative to the rod of the support surface (324, 3324,
34A, 357A) of said other blade or blades (32, 33, 34, 35) is dif-
ferent from the height of the support surface (31A) of said first
blade or blades (31}.

7. Device according to one of the claims 3 to 6, char-
acterized in that the width of the support surface (32A, 33a,
34a, 354) of said other blade or blades (32, 33, 34, 35) is equal
to the width of the support surface (31A) of said first blade or
blades (31). '

8. Device according to one of the claims 3 to 6, char-
acterized in that the width of the support surface (32A, 333,
34A, 35A) of said other blade or blades (32, 33, 34, 35) is less
than the width of the support surface (31A) of said first blade
or blades (31).

9. Product of the tobacco industry, especially ciga-
rette, obtained according to the process of one of the claims 1
to 2 and by a device according to one of the claims 3 to 8, com-
prising portions (21) of its length compressed at increased den-
sity, corresponding-to its two ends,

characterized in that

it includes in addition at least one other compressed

or increased-density portion (22), respectively, disposed between

the two compressad ends.
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9.

the rate of compression, or the density, respectively, of the two
ends (21).

11. Product of the tobacco industry according to claim
9, characterized in that the rate of compression, or the density,
respectively, of said other portion or portions (22) is different
from the rate of compression, or the density, respectively, of
the two ends (21).

12. Product of the tobacco industry according to one of
the claims 10 or 11, characterized in that it is made up wholly
or in part of expanded shreds of tobacco and/or of expanded to-
bacco ribs and/or of short shreds of tobacco.

13, Product of the tobacco industry according to claim
12, characterized in that its measured compressibility is equiv-
alent to the measured compressibility of a cigarette comprising a
preponderant part of non-expanded shreds of leaf tobacco and not
comprising said other compressed increased-density portion or
portions.
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-4- surfaces 31A, causing themto press in an equal manner on the rod 20,
creating conpressed zones of equal increased density. A Iongltudlnal
secti:on*of a rod 20 obtained with the aid of a cam 3 as
depirtted in Figure 3A; distin- guished there are zones
21 having a length equivalent to the | ength of the suppL _
wel | as zones of increased density 22 which correspond to the passage of
t he support surfaces 32A and 33A or 34A and 35A, each of these zones being 1i0.

separated by a zone 23 of |ow density- correspondi ng
ABSTRACT:

At the time of manufacture of a cigarette composed wholly
or in part of shreds or of ribs of expanded tobacco or of short
shreds, or else containing a lesser quantity of tobacco, dlffl-
culties are encountered in obtaining a cigarette having an ac-
ceptable measured-compressibility value.

By providing a cigarette-manufacturing machine (1) with a
cam (3) possessing at least one additional support surface (32A,
33A, 34A, 35A), one can, just before the operation of trimming
(15) the rod (20), compress a certain number of zones (22) of
said rod, thus increasing the tobacco density in these zones.

A cigarette comprising one or more zones (22) having to-
bacco density increased in this way has a measured-compressi-
bility value equivalent to an ordinary cigarette.

(Figure 2)
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he passage of the rod between the support surfaces. of
t hef manuf acturing process, the rod will receive its wapping-6 9 t hen
will be cut at the locations narked 24 in orde gHggﬁhﬂSEmﬁﬂmno pArt of
a cigarette. It is noticed in Figure 3A that t $EPLACED | ow 3
density all have the same length; this cones friom.the—pesHtores
bl ades about the core 30, it moulq/ﬁi just as possible to dispose tyhe
bl ades at different relative angles so as. to | engthen or shorten, yespec-
tively, sone of these zones. Figure 3B depicts a curve shomﬁnv t he

variation in density D of the tobacco along the rod of Figure 3A, it is

seen that the zones 23 are of |low density, value DO, and that the zones 21

are of higher density, value Dl1. The cam 3 of Figure 4 is simlar to

the preceding one, ex- cept that the blades 32, 33, 34, and 35 are, by way

of exanple, each formed in a different way, therefore having a different

ef- fect on the rod of tobacco. e l.e, the support surface 32A
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of th #bl ade 32 is on a cylindrical peripheral envelope of slightly smaller —
di anetgr than that of the cylindrical peripheral envel ope of the support

surfaces 31A; if the cam3 had all its blades 32, 33 jved  —
in this way, the conpression, or the density,_respeg Wﬁ H %§E§Hn§s 22
of the rod 20 woul d have a density higher Do b e.

a value D2 as depicted in Figure 5A. Note that it is also possible to have
a support surface 32A situated at a higher |evel than that of the support
surfaces 31A, thus increasing the density of the nes 22 in such a way
that it is higher than than of the zones 21. An- her possibl e varjation
I's shown by the blade 33, the support surface 33A/jof which is Eig hesame
| evel as the support surfaces 31
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!but t he supp-ort wi dth of which is less than the width of that of the
surfaces 31A, or of the rod 20, respectively; by neaps=cht~a=tam-egtipp

wi th bl adig Shéet da rod is ob- tained of whi

regi on of a den- sity as depicted in H
of Figure t he bl ade 34 of A Fire 2 inT
t he sup- port surface 34A, which in this case is rel atrvely greater there
is thus obtained a distribution of the densities along the rod as depicted

in Figure 5B, showing that the zones 22 are afgreci ably Il onger. And
finally, the blade 35 of Figure 4 shows a co -
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tion of the preceding variations, i.e., having a support surface 35A
situated at a | ower |evel than that of the support s F§E§323T$F=§=§F€% er
support length and a smaller support wi dth. The cent ﬁfﬁﬁﬂQﬁWﬁNﬁﬁH&ﬁ% rod

woul d then have a distribution of den- sity as depicfed inFloAPR It is
obvious that a camas de- picted in Figure 4, conprigi sueh e v-ariet of
conpressi on neans, wll not be encountergd, but which appears here sorely

by way of exanple of the possible conpression or density-increasing neans.
On the other hand, a certain nunber of variations of the canms descri bed
above may be found; first of all, the cam may be di nensioned to effect one
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speed of rotation of the cam being chosen accordi ngly, in such a way that

the pe- ripherahespeedeft iHOAUPOATLoRtEfACES Phoddis HIAdRY ICQYS gSRRNS
vice permitting a product of the tobacco industry to be obtained,
especially a cigarette, where the tobacco density is variable
over the length of said product, or the cigarette, respectively.

A cigarette may be produced composed wholly or in part of
expanded shreds of tobacco and/or of expanded ribs of tobacco,
these ingredients being presented in the form of small shreds
more difficult to work than the usual long shreds of leaf to-
bacco. A cigarette of this type, obtained by a usual manufactur-
ing process, will have a low value of filling density, i.e., a
poor maintaining of the tobacco in the cigarette. If, in order
to increase this filling density to a favorable value, the to-
bacco is squeezed more, or its cramming is increased, respec-—
tively, a cigarette is obtained having modified characteristics,
as for example the resistance to drawing or the yield.

The problems mentioned abhove are the same when the ciga-
rette includes a.certain proportion of non-expanded short shreds
of tobacco, whether these are chosen as forming part of a partic-
ular mixture of tobacco or else come from damaging of the shreds
of tobacco at the time of the earlier preparation operations.

The compactness of the finished product is checked by a
compressibility-measurement apparatus as described in patent
EpP-A-0,195,173.

Application EP-~A-0,354,874 describes a device for trimming
a rod of tobacco during manufacture, this device being preceded
by a device permitting a portion of the length of the rod to be
compressed in order to increase the tobacco density thereof,
these higher-density portions corresponding to the ends of the
cigarettes, thus avoiding their losing shreds of tobacco at the
ends.

A first object of the present invention is to propose a
pfocess and a device permitting the obtaining of improved filling
of a product of the tobacco industry or more particularly of a

This is the replacement sheét

Date: & } APR 1997



to the speed of longitudinal travel of the rod. Moreg one may al so have
internmedi ate zones of increased density 22 accord- i ' )

than two as in the exanpl es described and depi ct ed;
or of support surfaces, respec- tively, being chosen )|
there is nore than one internedi ate zone of increasdd-densif
length of a cigarette, it is also possible for the type of conpre:
be different between these zones, for eXanple if there are three in-

t er medi ardgasatte 2Rade cup awitd Jhy ex eln eregtth o Motheaurbivngatbeiand denege 21,

there meyolgctyOihdbER, ERMRSISg Nimedeny tosrandaof jShort Jkengtfl, gaused

ort surfaces simlar to the surfaces
by supp expandeg'shreds and/or r{Ls of tobacco or from short shreds,

which has a favorable compactness when it is measured by a com-—
pressibility-measurement apparatus, and which is pleasant té
smoke, not necessitating an excessive effort of inhalation.

Another object of the invention is to propose a product of
the tobacco industry or more particularly a cigarette of better
quality, made up wholly or in part starting from expanded shreds
and/or ribs of tobacco or from short shreds, which has an im-
proved filling and favorable compactness when it is measured by a
compressibility-measurement apparatus, and which is pleasant to
smoke, not necessitating an excessive effort of inhalation.

These objects are obtained by a process answering the char-
acteristics of claims 1 or 2, with the aid of a device possessing
the characteristics mentioned in claims 3 to 8. A product of the
tobacco industry, especially a cigarette obtained by .this process
and with the aid of this device, is described in claims 9-13.

The invention is explained in more detail below, vis-a-vis

the enclosed drawing comprising the figures where:

Figure 1 represents a general view of a portion of a
cigarette-manufacturing machine,

Figure 2 depicts an embodiment of a compression cam,

Figure 3A depicts a portion of a rod of tobacco,

Figure 3B is a graph depicting the variation in density of
the tobacco in the rod of Figure 3A,

Figure 4 depicts a compression cam comprising several var-
iations of the compressing'means simultaneously, and

Figures 5aA, 5B, and 5C are graphs depicting diverse types
of variation of the density of tobacco in the rod.

In Figure 1 there is a diagrammatic perspective representa-
tion of a downstream portion of a conventional cigarette-manufac-
turing machine 1 of known type. It includes in particular a tub
10 containing tobacco or other raw materials as described earlier
2, as well as a porous belt 11 driven with a longitudinal move-
ment by two pulleys 12 and 13. A negative pressure is created on
the upper part of the lower length of the porous belt 11 in order
to draw the shreds of tcbacco 2 out of the tub 10 and to form a
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32A of Figure 2, surrounding a central zone 22 of slightly Iomer den5|ty,

of greater Iength but not extending over the whole w
caused by a support surface simlar to the sur- face

Thus, a product of the tobacco industry or a cigarettg
in part of other raw materials of the tobacco in- dust

com
r&mehgn

—Fot ]
SRERIATEMENBSBEET

2$ﬁ§43nglly or

shreds of tobacco, i.e., starting frog;ghort shreds, f
or ribs, if it is manufactured in the

C aroed snT eus
y descri bed above, has one or

nore

i nt er nediraliec208E6a8E0 bk Ohebe @RS t ithe OFISE NG idnd fridahvidld i dniekawaRASUr €d
ConpaCtn%Ee machine 1 then includes a regulation device 14 for the rod of

tobacco 20, made up of two dense-end disks 15, preferably of the
type described in application EP-A-0,354,874, preceded by a, cam
compression device 16, rotating synchronously with the advance of
the rod 20 and periodically compressing the rod, possibly being
supplemented by a checking device 17 for the rod, as described in
application EP-A-0,465,414. After trimming, the rod 20 continues
its path, subsequently to be separated from the porous belt 11,
then to be wrapped in a paper covering and cut into individual
cigarettes according to a known manner.

In the device according to the invention, the cam 3 of Fig-—
ure 2 replaces the cam 16 of Figure 1 in order toc permit the mak-
ing of a rod of tobacco with variable density. As is seen in
this figure, the cam 3 is composed of a cylindrical core 30 ro-
tating about an axis in the way indicated, and supporting a cer-
tain number of blades extending radially starting from the cylin-
drical core 20 and comprising support surfaces disposed in such 3
way as to exert a compression on the rod of tobacco 20 which
travels along an axis perpendicular to the axis of rotation of
the cam 3. In the embodiment depicted here, the cam 3 is de-
signed to effect one revolution for a length of tobacco rod
equivalent to the length of two cigarettes, that is to say that
the outside perimeter of the cam eguals two lengths of the to-
bacco part of a cigarette. Hence there are two first blades 31,
disposed in opposition one relative to the other on each side of
the core 30, each of them comprising a support surface 31A.

These support surfaces 31A are intended, in view of their rela-
tively great support length, to compress the tobacco at the ends
of each cigarette, i.e., the zones 21 of the rod 20 of Figure 3A,
which thus have their density increased. The cam 3 is supple-
mented by a plurality of other blades, 32, 33, 34, and 35, four
in the present case, i.e., two for each cigarette length, the
blades each having a support surface 324, 334, 34A, and 35A, the
support length of which is, in the case depicted here, appre-
ciably less than the support surfaces 31A. The support surfaces
32A, 33A, 34A, and 35A of this embodiment of the cam are disposed
on the same cylindrical peripheral envelope as the support

This is the repigcement sheet

pae: = 1 APR 1997



to be better than those of a cigarette not conprising_these in- ternedi ate

‘zones of higher density. Such a product has an equi VvH @leni~ NI e
and is as pleasant to snoke as an ordinary product. é%#ﬂA”éﬂgégbéEg$
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surfaces 31A, causing them to press in an equal manner on the rod
20, creating compressed zones of equal increased density.

A longitudinal section of a rod 20 obtained with the aid of
a cam 3 as described above is depicted in Figure 3A; distin-
guished there are zones of increased density 21 having a lénqth
equivalent to the length of the support surfaces 31A, as well as
zones of increased density 22 which correspond to the passage of
the support surfaces 32A and 33A or 34A and 35A, each of these
zones being separated by a zone 23 of low density corresponding
to the passage of the rod between the support surfaces. During
the rest of the manufacturing process, the rod will receive its
wrapping of paper, then will be cut at the locations marked 24 in
order to form the tobacco part of a cigarette. It is noticed in
Figure 3A that the zones 23 of low tobacco density all have the
same length; this comes from the position of the blades about the
core 30, it would be just as possible to dispose the blades at
different relative angles sc as to lengthen or shorten, respec-
tively, some of these zones.

Figure 3B depicts a curve showing the variation in density
D of the tobacco along the rod of Figure 3A, it is seen that the
zones 23 are of low density, wvalue D0, and that the zones 21 are
of higher density, value D1.

The cam 3 of Figure 4 is similar to the preceding one, ex-
cept that the blades 32, 33, 34, and 35 are, by way of example,
each formed in a different way, therefore having a different ef-
fect on the rod of tobacco. For example, the support surface 32a
of the blade 32 is on a cylindrical peripheral envelope of
slightly smaller diameter than that of the cylindrical peripheral
envelope of the support surfaces 31A; if the cam 3 had all its
blades 32, 33, 34, and 35 conceived in this way, the compression,
or the density, respectively, of the zones 22 of the rod 20 would
have a density higher than DO but lower than D1, i.e., a value D2
as depicted in Figure S5A. Note that it is also possible to have
a support surface 32A situated at a higher level than that of the
support surfaces 31A, thus increasing the density of the zones 22

- in such a way that it is higher than than of the zones 21. An-
other possible variation is shown by the blade 33, the support
surface 33A of which is at the same level as the support surfaces
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1. Process of manufacture of a rod (20) nmade up of to-]

aeTo--andror - or |
other raw materials of the tobacco industry (2), porti rﬁﬁRHEQEMﬁN?$ﬁ?ET

| ength of which are periodically conpressed in order toliformg@ntl Afsh 489701 l

cigarettes of higher density, this operation taking pl agePaf:ge - ecmereseeeeeeeene
ci garette-manufacturing machine (1) when the rod is hel &Fand—Ttonveyed by a
porous belt (11), before the trinning_q@eration (15) of the rod (20)

char acterifjﬁd gk t gsupc?ort w gi‘tglet%\?\:zkzh‘lréﬁ QEhEEsQOEIﬁRn&ggQ %r? ons

{ om umsong |

| engt h of the rod spose Id conp esset

(21) corr HEET 32dme ST o &P?o%érrﬁ?eﬁ%ﬂ?e%’?l‘f%@d%l -ty
is incr easahs rceﬁrxaeianvelqulpped with bladeBr egesnisceppdj ng & cisidp-l,

CharaCterﬁgfﬁkdrB§lyﬂich only one central region of the width has a den—
sity as depicted in Figure 3B. The blades 34 of Figure 4 differ
from the blade 34 of Figure 2 in the support length of the sup-
port surface 34A, which in this case is relatively greater; there
is thus obtained a distribution of the densities along the rod as
depicted in Figure 5B, showing that the zones 22 are appreciably
longer. And finally, the blade 35 of Figure 4 shows a combina-
tion of the preceding wvariations, i.e., having a support surface
35A situated at a lower level than that of the support surfaces
31a, a greater support length and a smaller support width. The
central portion of the rod would then have a distribution of den-
sity as depicted in Figure SC. It is obvious that a cam as de-
picted in Figure 4, comprising such a variety of compression
means, will not be encountered, but which appears here solely by
way of example of the possible compression or density-increasing
means.

On the other hand, a certain number of variations of the
cams described above may be found; first of all, the cam may be
dimensioned to effect one revolution per cigarette length or else
more than two revolutions per cigarette length, the diameter of
the cylindrical envelope of the support surfaces, the number of
blades and of support surfaces, as well as the speed of rotation
of the cam being chosen accordingly, in such a way that the pe-—
ripheral speed of the support surfaces of the blades corresponds
to the speed of longitudinal travel of the rod. Moreover, one
may also have intermediate zones of increased density 22 accord-
ing to a number other than two as in the examples described and
depicted; the number of blades, or of support surfaces, respec-
tively, being chosen accordingly. In case there is more than one
intermediate zone of increased density 22 over the length of a
cigarette, it is also possible for the type of compression to be
different between these zones, for example if there are three in-
termediate zones 22 over a cigarette length, not counting the end
zones 21, there may be two lateral zones of high density and of
short length, caused by support surfaces similar to the surfaces
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the conpression of said other rod portion (22) is nmade by the sanme device
(16; 3) as that effecting the conpression of said portipﬁs—(—ﬂ%
corresponding to the end zones. 3. Device pérREPLACEMBENDSHEDT

conpression, or a per- iodic increase in the density ot tobac
respectively, of a rod of tobacco and/or of other raw 1m£e&af%’ﬁ ﬁ%?

tobacco industry (2), for carrying out g process accor tHrg—Fo=tron
conprising a cam (3) rotating along an axi s perpendicular to the rod (20)
and di sposed bel ow said rod and conprising at least a first blade (31)
conpri si n#2h ShpPETrS R { B YBIMinchtemead nadr codecak| prt eld:ghply:ssower

portions 42d3i©f, & fashtdr oraiayed 0 HL&! motth%x%aﬂdaﬂgeavez Ehg%ﬁéi cam

havi ng incr sed har acteri zed
i ncl udes %t a%? q%hee %%$’erc%‘fsaedje htYB? SYFPOIE, S35Facenpirilag 50391.@1?)(#41'-
surface (8¢ BBNCBMNIBN)3IJntended to

Thus, a product of the tobacco industry or a cigaretté com-

posed wholly or in part of other raw materials of the tobacco in-
dustry than of long shreds of tobacco, i.e., starting from short
shreds, from expanded shreds or ribs, if it is manufactured in
the way described above, has one or more intermediate zones of
higher density, causing its filling and its measured compactness
to be'better than those of a cigarette not comprising these in-
termediate zones of higher density. Such a product has an equiv-
alent maintenance and is as pleasant to smoke as an ordinary
product.
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coﬁpress, or to increase the density of tobacco, respectively, of another
‘portion (22) of the rod. 4. Device accordi nfgI; [ X

characterized in that the Iength of the support surfac %é&é&dgyﬁé%gﬁ-%T
35A) of said 8(5&':90.1APR‘997

-7 -
CLAIMS:

1. Process of manufacture of a rod (20) made up of to-
bacco and/or of other raw materials of the tobacco industry (2),
portions (21} of the length of which are periodically compfessed
in order to form end zones of cigarettes of higher density, this
operation taxing place on a cigarette-manufacturing machine (1)
when the rod is held and conveyed by a porous belt (11), before
the trimming operation (15) of the rod (20),

characterized in that

at least one other portion (22) of the length of the

rod (20), disposed between two of said compressed portions (21)
correspaonding to the end zones, is also compressed, or its densi-

ty is increased, respectively.

2. Process according to claim 1, characterized in that
the compression of said other rod portion (22) is made by the
same device (16; 3) as that effecting the compression of said
portions (21) corresponding to the end zoneé.

3. Device permitting a periodic compression, or a per-
iodic increase in the density of tobacca, respectively, of a rod
of tobacco and/or of other raw material of the tobacco industry
(2), for carrying out a process according to claim 2, comprising
a cam (3) rotating along an axis perpendicular to the rod (20)
and disposed below said rod and comprising at least a first blade
(31} comprising a support surface (313A) intended periodically to
compress portions (21) of the rod in order to form the end zones
of cigarettes having increased density,

characterized in that

said cam includes at least one other blade (32, 33, 34,
35) comprising a support surface (32A, 33A, 34A, 35A) intended to
compress, or to increase the density of tobacco, respectively, of
another portion (22) of the rod.

4. Device according to claim 3, characterized in that
the length of the support surface (32A, 33A, 34A, 35A) of said
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ot her bl ade or blades (32, 33, 34, 35) is less than the length of the
support surface (31A) of said first blade or blades (
Device according to claim4, characterized in that th mﬁﬂgﬂQEMﬁﬁﬁﬁﬁﬁﬁTt
the rod of the support surface (32A, 33A, 34A, 35A) o
bl ades (32, 33, 34, 35) is equal to the height of thejsbgp&rt..

of said first blade or blades (31). 6. Devi

4, characterized in that the height relative to the rod of the support
surface (32A, 33A,, 34A, . 35A said other blade qr blades (32, 33, 34, 35)
is dif- FEPéﬁtbFF8ﬁ1?ﬁebﬁ€Féﬁt(6? rthee sthpat?) St &SS (B8R dsngthi p5t

bl ade or tHheadappbBt)surface (31A) of said first blade or blades (31).

5. Device according to claim 4, characterized in that
the height relative to the rod of the support surface (32A,”33A,
34A, 35A) of said other blade or blades (32, 33, 34, 35) is equal
to the height of the support surface (31A) of said first blade or
blades (31).

6. Device according to claim 4, characterized in that
the height relative to the rod of the support surface (32A, 333,
34A, 35A) of said other blade or blades (32, 33, 34, 35) is dif-
ferent from the height of the support surface (31A) of said first

blade or blades (31).

7. Device according to one of the claims 3 to 6, char-
acterized in that the width of the support surface (327, 333,
34A, 35A) of said other blade or blades (32, 33, 34, 35) is equal
to the width of the support surface (31A) of said first blade or
blades (31).

8. Device according to one of the claims 3 to 6§, char-
acterized in that the width of the support surface (324, 333,
34A, 35A) of said other blade or blades (32, 33, 34, 35) is less
than the width of the support surface (31A) of said first blade
or blades (31).

9. Product of the tobacco industry, especially ciga-
rette, obtained according to the process of one of the claims 1
to 2 and by a device according to one of the claims 3 to 8, com— .
prising portions (21) of its length compressed at increased den-
sity, corresponding to its two ends,

characterized in that

it includes in addition at least one other compressed
or increased-density portion (22), respectively, disposed between
the two compressed ends.

(cont'd.)

HIIIII\ ) l\I\I Il lIlI
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7. Device according to one of the clainms 3 to 6, char- i zed-in-that
the width of the support surface (32A, 33A 34A, 35A) fﬁggmmbmmgwmsﬁt@ﬂq

or blades (32, 33, 34, 35) is equal to the width of thg suppar ;
(31A) of said first blade or blades (31). 8 £x£€MﬁQ£f§§£3§gﬁDJ

to one of the claims 3 to 6, char- acterized in that t =
support surface (32A, 33A, 34A, 35A) of, said other blade or blades (32, 33,
34, 35) is less than the width of the guﬁport surface (31A) of said first
bl ade or bl ades (31). 9. Product of the tobacco industry,

especially ciga-

10. Product of the tobacco industry according to claim
9, characterized in that the rate of compression, or the density,
respectively, of sald other portion or portions (22) is equal to
the rate of compression, or theudensity, respéétively, of the twc

ends (21).

11. Product of the tobacco industry according to claim
9, characterized in that the rate of compression, or the density,
respectively, of said other portion or portions (22) is differen:
from the rate of compression, or the density, respectively, of
the two ends (21).

12. Product of the tobacco industry according to one of
the claims 10 or 11, characterized in that it is made up wholly
or in part of expanded shreds of tobacco and/or of expanded to-
bacco ribs and/or of short shreds of taobacco.

13. Product of the tobacce industry according to claim
12, characterized in that its measured compressibility is equiv-
alent to the measured compressibility of a cigarette comprising
preponderant part of non-expanded shreds of leaf tobacco and not
comprising said other compressed increased-density portion or

portions.
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rette, obtained according to the process of one of the E@%E Q@E@qd by
-a device according to one of the clains 3 to 8 com pf (21)
of its length conpressed at increased den- sity, corres EB dang ____________
ends, characterized in that it includes_ o Additio

| east one ot her conpressed or increased-density portion (22), respectively,
di sposed between the two conpressed engs._
(cont'd.)

PROCESS AND DEVICE FOR MANUFACTURING PRODUCTS OF THE

TOBACCO INDUSTRY HAVING VARIABLE TOBACCO DENSITY

ABSTRACT:

At the time of manufacture of a cigarette composed wholly
or in part of shreds or of ribs of expanded tobacco or of. short
shreds, or else containing a lesser quantity of tobacco, éiffi-
culties are encountered in obtaining a cigarette having an ac-
ceptable measured-compressibility value.

By providing a cigarette-manufacturing machine (1) with a
cam (3) possessing at least one additional support surface (323,
33A, 34A, 35A), one can, just before the operation of trimming
(15) the rod (20}, compress a certain number of zones (22} of
said rod, thus increasing the tobacco density in these zones.

A cigarette comprising one or more zones (22) having to-
bacco density increased in this way has a measured-compressi-

" bility value equivalent to an ordinary cigarette.

(Figure 2)
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10. Product of the tobacco industry according to claim9, characterized in
that the rate of conpression, or the density, respectively. O-f-—-—‘i-ﬂ-"‘d‘"c"heli

portion or portions (22) is equal to the rate of conpllegsbOAGEMENT BBEET

density, respectively, of the two ends (21). 11. pr th
t obacco industry according to claim Date ... P qﬂﬁ%@ .....
1
Fig. 1
1
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9, characterized in that the rate of conpression, or the -density.

respectively, of said other portion or portions (22) is i ﬁtg‘{mwé?gg}{kﬁ -
rate of conpression, or the density, respectively, of thg two ends
12. Product of the tobacco industry according to one of H%t@ﬁ@.].!ﬁp

11, characterized in that it is made up wholly or in par
shreds of tobacco and/or of expanded to- bacco ribs and/or of short shreds
of tobacco. 13. Product of the bacco i ndustry according to
claim 12, characterized in that its neasued conpressibility is equiv-

alent to the neasured conpressibility of a cigarette conprising
preponderant part of non-expanded shreds of |eaf tobacco and not conpri sing
sai d other conpressed increased-density portion @A
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