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@ Cigarette.

@ A cigarette is manufactured by executing a ciga-
rette manufacturing process. In a cut tobacco supply
process of the manufacturing process, tobacco
shreds (Ky) are attracted by suction onto a first
tobacco band (16) to form a cut tobacco layer (T p)-
The cut tobacco layer delivered from the first to-
bacco band is folded into layer portions (Lp) within a
limited space, thereby forming a cut tobacco frain
(Lr). During formation of the cut tobacco train, the
fobacco shreds (Ky) are arranged so that their leaf
surfaces cross at right angles to the direction of
delivery of the cut tobacco layer. Then, the cut
tobacco ftrain is attracted by suction onto a second
tobacco band (26), and is delivered at a speed later
than a speed of delivery of the cut tobacco layer.
The cut tobacco layer is permitted to be folded in
the cut tobacco frain because there is a difference in
a delivery speed between the cut tobacco layer and
the cut tobacco frain. Further, the cut fobacco train is
wrapped in a paper web (2) to form a cigarette rod,
and the formed cigarette rod is cut into individual
cigarettes with a predetermined length. In the ciga-
rette, the tobacco shreds (Ky) are arranged so that
their leaf surfaces cross at right angles to the axis of
the cigarette. Therefore, the cigarette becomes har-
der, so that ability to maintain the appearance of the

cigarette can be improved.

FIG.18

Rank Xerox (UK) Business Services
(3.10/3.09/3.3.4)
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BACKGROUND OF THE INVENTION

Field of the Invention

The present invention relates to a cigarette,
and more particularly, to a cigarette which is ex-
cellent in an appearance-sustaining ability.

Description of the Related Art

It is most important that a cigarette is excellent
in flavor of smoking in the quality thereof; however,
other matters on the quality are also important. For
instance, it is desirable that a cigarette is beautiful
in its appearance, and is manufactured at low
costs. In order to satisfy the conflicting requirement
for manufacturing cigarettes having a high quality
at low costs, various cigarette manufacturing tech-
niques have conventionally been invented for prac-
tical applications.

To give an example relating to manufacture of
cut tobacco, U.S. Patent No. 3,524,452 discloses
"process for increasing the filling capacity of to-
bacco" in which the moisture content of tobacco is
adjusted, and the tobacco is wetted with inert or-
ganic liquid. Further, the liquid is quickly vaporized
by passing the stream of tobacco in contact with a
stream of heated gas, thereby expanding tobacco.
This process makes it possible to provide ciga-
rettes including tension in its paper web even if a
filling amount of tobacco is reduced.

It is also known to use a mixture of midrib
shreds and leaf-meat shreds as tobacco shreds so
as to effectively utilize tobacco leaves, the midrib
shreds being obtained by rolling and shredding
midrib portions (veins, secondary veins, etc.) of the
tobacco leaves, which are separated from leaf-meat
portions of the tobacco leaves and to which water
is added (see Japanese Patent Publication No. 46-
8440, etc.).

Moreover, various improvements have been
made in cigarette manufacturing machines. In gen-
eral, an improved cigarette manufacturing machine
comprises a cut tobacco supply section, a wrap-
ping section, and a cutting section. The wrapping
section is supplied with a paper web, which travels
in one direction in the wrapping section. The sup-
ply section feeds cut tobacco onto the paper web
at the starting end of the wrapping section. As the
cut fobacco, along with the paper web, passes
through the wrapping section, it is wrapped in the
web to form a continuous cigarette rod. Thereafter,
the formed cigarette rod is delivered from the
wrapping section to the cutting section. As it
passes through the cutting section, the cigarette
rod is cut into individual cigarettes with a predeter-
mined length.
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An example of the supply section of a cigarette
manufacturing machine is disclosed in Japanese
Patent Publication No. 40-14560. This conventional
supply section is provided with an endless suction
band, that is, a tobacco band as it is called. The
fobacco band extends toward the wrapping section,
and has one surface formed as a suction surface.
Cut tobacco is attracted in a layer to the suction
surface of the tobacco band. As the tobacco band
travels, the cut tobacco layer is transported toward
the wrapping section. The tobacco layer is released
from the attraction at the starting end of the wrap-
ping section, whereupon the cut tobacco is continu-
ously fed from the tobacco band onto the paper
web at the wrapping section.

Specifically, as shown in Fig. 1, tobacco shreds
Kr are moved toward a tobacco band 1 together
with the air flow in the direction shown by an arrow
C while being directed to various orientations in the
air flow. Then, the tobacco shred Ky, which is sent
by air with such an orientation that the axis of the
fobacco shred crosses at right angles to the to-
bacco band 1 ftraveling in the direction shown by
an arrow D, is attracted onto the tobacco band 1 at
its one end by suction, as shown in Fig. 2. There-
after, the entirety of this tobacco shred is attracted
onto the tobacco band by suction, as shown in Fig.
3. On the other hand, in the case of another to-
bacco shred Ky, which is sent by air with such an
orientation that the axis of the tobacco shred ex-
tends in parallel with the tobacco band 1, the whole
of the tobacco shred is almost simultaneously at-
fracted onto the tobacco band by suction (Fig. 2).

As a result, as shown in Fig. 4, a cut tobacco
layer T, is formed of individual tobacco shreds Kr
which are stacked on a suction surface of a to-
bacco band 1. Thereafter, the tobacco shred Ky of
the layer is fed onto a paper web at the wrapping
section.

As the paper web 2, along with the tobacco
shreds Ky, passes through the wrapping section, it
is first bent in the shape of a U, as shown in Fig. 5.
Thereafter, both sides of the U-shaped web 2 are
successively bent in a circular arc, whereupon a
continuous cigarette rod is formed.

Fig. 6 shows a filter cigarette which is formed
of a cigarette obtained by cutting the cigarette rod
and a filter connected to the cigarette. Fig. 7 shows
an end face of the filter cigarette. In Figs. 6 and 7,
reference numeral 3 denotes a lap portion which
combines both side edges of the paper web 2.

As is evident from the foregoing description of
the process for forming the cigarette rod, the to-
bacco shreds Kr on the paper web 2 are kept
substantially in layers even though they are
wrapped in the web 2. Also, most of the tobacco
shreds Ky in the cigarette are oriented in one
direction.
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More specifically, most of the tobacco shreds
Kr are obtained by cutling tobacco leaves. As
shown in the exaggerated view of Fig. 8, these
fobacco shreds Ky are rectangular fragments each
having a pair of long sides K with a length L and a
pair of short sides Kg, with a length S.

Most of these fragments Kt tend to be at-
fracted to the tobacco band 1 with an orientation
such that their respective long sides K. extend
along the traveling direction of the tobacco band 1.
As shown in Figs. 4 through 7, therefore, most of
the stacked fragments Ky are oriented so that their
short sides K¢, extend parallel to the cross section
of the tobacco band 1 or the paper web 2, and
their long sides K, at right angles to the cross
section.

As viewed from the end face of the cigarette
shown in Fig. 7, most of the individual tobacco
shreds Kt are wrapped in the paper web 2 in a
manner such that their short sides K¢, extend par-
allel to the lap portion 3 of the cigarette.

As described above, most of tobacco shreds
Kr are attracted onto the tobacco band 1 by suc-
tion so that their long sides K|, are positioned along
the traveling direction of the tobacco band 1. Dur-
ing the movement of the tobacco shreds Ky toward
the tobacco band 1 with the air flow, however, the
tobacco shreds Ky can be directed to various ori-
entations; for this reason, all of long sides K of the
tobacco shreds Ky are not always positioned par-
allel to the traveling direction of the tobacco band
1. Nevertheless, in the case where the supply of
fobacco shreds and the formation of cigarette rods
are performed in the aforementioned manner, the
fobacco shreds Ky are arranged at least so that
their leaf surfaces Kg extend along the axis of
cigarette (see Fig. 9).

The tobacco shreds Ky more easily undergo
elastic deformation when their opposite leaf sur-
faces Kg (see Fig. 8) are subjected to external
forces than when their long and short sides K and
Kse receive external forces.

Thus, in the case where the tobacco shreds Ky
in the cigarette take the form of a layer as de-
scribed above, in other words, in the case where
the tobacco shreds Ky are arranged so that their
leaf surfaces Kg extend along the axis of cigarette,
if the cigarette is subjected to external forces in the
direction A-A, as shown in Fig. 7, these forces act
on the opposite leaf surfaces of most of the to-
bacco shreds Kt in the cigarette, so that the outer
peripheral surface of the cigarette is easily de-
formed.

If the cigarette is subjected to external forces
in the direction B-B, on the other hand, these
forces act on the long sides K, of most of the
fobacco shreds Ky in the cigarette, so that the outer
peripheral surface of the cigarette cannot be easily
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deformed.

As described above, in the cigarette whose
hardness is higher in the direction B-B than in the
direction A-A, there is irregularity of hardness in
the circumferential direction of the cigarette. In this
case, the cigarette is easily deformed. More spe-
cifically, when a smoker nips the cigarette between
his or her fingers, as shown in Fig. 10, if a nipping
force acts on the leaf surfaces of the tobacco
shreds Kr, cockles appear in the paper web 2, so
that the cigarette is injured in its appearance. Fur-
ther, if impact exerting in the axial direction of the
cigarette acts on the cigarette, the tobacco shreds
at the tip of cigarette refract inwardly to form a
depression. This also injures the appearance of the
cigarette.

In order to maintain a preferable appearance of
cigarette, the cigarette may be formed to have a
suitable hardness so that the cigarette has an abil-
ity of self-sustaining its appearance. Generally, the
higher the filling density of tobacco shreds is
made, the harder the cigarette becomes. Thus, it is
possible to manufacture a cigarette which has a
suitable hardness and an excellent ability to main-
tain its appearance by adjusting the filling density
of cut tobacco. However, since cigarettes must be
provided at low costs even if the cigarettes have
whatever high quality, an increase of the filling
density of cut tobacco to a considerable extent
causes costs to rise because cut tobacco is high-
priced, and is hence impractical.

SUMMARY OF THE INVENTION

The object of the present invention is to pro-
vide a cigarette which has increased hardness and
an improved appearance-self-sustaining ability
while permitting a filling amount of cut tobacco or
fobacco shreds per cigarette to be reduced.

According to the present invention, there is
provided a cigarette in which a filler including to-
bacco shreds obtained by cutting tobacco leaves is
wrapped in a packing member made of paper. The
cigarette is characterized in that the tobacco
shreds are arranged so that most of the tobacco
shreds have their leave surfaces extending sub-
stantially perpendicularly to the axis of the ciga-
rette.

Preferably, most of the tobacco shreds are
radially arranged around the axis of the cigarette in
a cross section intersecting perpendicularly to the
axis of the cigarette.

Preferably, the cigarette includes a cut tobacco
train as the filler. The cut tobacco train is com-
prised of cut tobacco layer portions which individ-
ually extend substantially perpendicularly to the
axis of the cigarette and which overlap with one
another. Preferably, the cut tobacco train is formed
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by effecting a folding process for delivering a cut
fobacco layer, obtained by arranging the tobacco
shreds, in one direction, and for folding the deliv-
ered cut tobacco layer into the cut tobacco layer
portions. More preferably, the cut tobacco train is
formed by executing the folding process within a
limited space, while delivering the cut tobacco train
in the same direction as the direction of delivery of
the cut tobacco layer at a speed smaller than the
delivering speed of the cut tobacco layer.

Preferably, the cigarette is manufactured by a
cigarette manufacturing process including a cut
tobacco supply step. This supply step includes a
first supply process for forming the cut tobacco
layer by suction and continuously delivering the
formed cut tobacco layer, a folding and forming
process for folding the delivered cut tobacco layer
into the tobacco layer portions and piling these
tobacco layer portions on one another in the direc-
tion of delivering the cut tobacco layer to form the
cut tobacco train, and a second supply process for
receiving the formed cut tobacco frain by suction
and continuously delivering the received cut to-
bacco frain.

More preferably, the cigarette is manufactured
by executing a wrapping step of wrapping the cut
fobacco ftrain in the packing member to form a
continuous cigarette rod and a cutting step of cut-
ting the formed cigarette rod into a predetermined
length, after the cut tobacco supply step is per-
formed.

The present invention is advantageous in that
fobacco shreds are arranged so that most of to-
bacco shreds have their surfaces positioned per-
pendicularly to the axis of the cigarette. As a result,
it is possible to increase the hardness of the resul-
tant cigarette without increasing a filling amount of
cut tobacco, and to improve the ability to maintain
the appearance of the cigarette. Thus, even if an
external force is applied to the cigarette, it is not
easily deformed. Also, the packing member, i.e., a
paper web of the cigarette is strongly tensed, so
that cockles are hard to occur in the cigarette.
Further, a depression is hard to occur in the cut
fobacco situated at the tip of the cigarette even if
impact is applied to the cigarette. Therefore, the
appearance of the cigarette of the present invention
is maintained appropriately, so as to satisfy needs
of customers sufficiently. In addition, if the hard-
ness of the cigarette is permitted to be kept at the
same level as that in the conventional cigarette, the
manufacturing cost can be lowered by reducing a
filling amount of the cut tobacco in the cigarette.

According to a preferred embodiment of the
present invention in which most of tobacco shreds
are radially arranged in a cross section intersecting
perpendicularly to the axis of the cigarette, the
hardness of the resultant cigarette is uniform in the
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circumferential direction thereof, and is increased
in magnitude, so that the cigarette is not easily
deformed. Therefore, this feature is highly effective
fo maintain a preferable appearance of the ciga-
rette.

Further, according to the preferred embodi-
ment of the present invention including a cut fo-
bacco train serving as a filler and comprised of cut
tobacco layer portions which individually extend
perpendicularly to the axis of the cigarette and
which overlap with one another, the cut tobacco
frain is formed by effecting a folding process for
delivering the cut tobacco layer, obtained by ar-
ranging fobacco shreds, in one direction, and for
folding the formed cut tobacco layer into the to-
bacco layer portions. In this case, most of the
fobacco shreds are arranged so that their leaf sur-
faces are oriented perpendicularly to the axis of the
cigarette. Therefore, the cigarette which is excellent
in ability to maintain the appearance thereof can be
provided at low costs.

These and other objects and advantages will
become more readily apparent from an under-
standing of the preferred embodiments described
below with reference to the following drawing fig-
ures.

BRIEF DESCRIPTION OF THE DRAWINGS

The present invention will become more fully
understood from the detailed description herein
below with reference to the accompanying figures,
given by way of illustration only and not intended
to limit the present invention, wherein:

Fig. 1 is a schematic view showing a state in
which tobacco shreds are sent by air toward a
traveling tobacco band;

Fig. 2 is a schematic view showing a state in
which a tobacco shred, sent by air with such an
orientation that the axis of the tobacco shred
crosses at right angles to the tobacco band, is
attracted by suction onto the tobacco band at its
one end, and the whole of another tobacco
shred is attracted onto the tobacco band;

Fig. 3 is a schematic view showing a state in
which the whole of the tobacco shred, sent by
air with such an orientation that the axis of the
tobacco shreds crosses at right angles to the
fobacco band, is atiracted onto the tobacco
band;

Fig. 4 is a view showing tobacco shreds at-
tracted in a layer to the tobacco band;

Fig. 5 is a view showing a paper web bent in the
shape of a U;

Fig. 6 is a perspective view of a filter cigarette
manufactured by the conventional method;

Fig. 7 is an end view of the filter cigarette shown
in Fig. 6;
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Fig. 8 is an enlarged perspective view of a
fobacco shred;

Fig. 9 is a schematic longitudinal section view
showing an arrangement of tobacco shreds in a
conventional cigarette;

Fig. 10 is a schematic view showing a state in
which a smoker nips a conventional cigarette
between fingers;

Fig. 11 is a schematic view showing a cigarette
manufacturing machine for manufacturing ciga-
rettes according to one embodiment of the
present invention;

Fig. 12 is an enlarged perspective view showing
a terminal end portion of a first tobacco band in
a supply section of Fig. 11;

Fig. 13 is a vertical sectional view of the part
shown in Fig. 12;

Fig. 14 is an enlarged view of a region XIV
shown in Fig. 13;

Fig. 15 is an enlarged sectional view showing a
starting end portion of a second tobacco band in
the supply section;

Fig. 16 is a sectional view taken along the line
XVI-XVI of Fig. 13;

Fig. 17 is an enlarged view of a region XVII-XVII
shown in Fig. 15;

Fig. 18 is an end view of a cigarette manufac-
tured by means of the cigarette manufacturing
machine shown in Fig. 11;

Fig. 19 is a longitudinal section view of the
cigarette shown in Fig. 18;

Fig. 20 is a schematic view showing a measure-
ment principle of hardness data of the cigarette;

Fig. 21 is a graph in which filling density of cut
tobacco and distortion are plotted in abscissa
and ordinate, respectively, and which shows
measurement results of the hardness of ciga-
rette; and

Fig. 22 is a schematic view showing a measure-
ment principle of impact resistance of cigarette.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENT

A cigarette manufacturing machine shown in
Fig. 11 comprises a cut tobacco supply section 10,
wrapping section 12, and a cutting section 13.
These sections 10, 12 and 13 are arranged succes-
sively from right to left of Fig. 11.

The supply section 10 includes a chimney 14,
and cut tobacco or tobacco shreds are introduced
into the chimney 14 through a supply drum (not
shown). The introduced tobacco shreds and sucked
in together with air, and ascend in the chimney 14.

A top opening of the chimney 14 is closed by
a first tobacco band 16, which extends toward the
wrapping section 12. The band 16 is formed of an
endless suction belt, which is formed having a
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number of suction holes (not shown). The first
tobacco band 16 is passed around and between a
pair of drums 18, and is run in the direction of the
arrow of Fig. 11 at a predetermined fraveling speed
Vi,

The tobacco shreds, ascending together with
air in the chimney 14, are atitracted in a layer to the
underside of the first tobacco band 16, whereby a
cut fobacco layer with a predetermined thickness is
formed on the band 16. As the first tobacco band
16 travels, the tobacco layer is fransported from
the chimney 14 to the wrapping section 12.

The cut tobacco layer on the first tobacco band
16 is formed in the same manner as the cut
tobacco layer T, on the tobacco band 1 shown in
Fig. 4. However, the traveling speed Vi of the first
tobacco band 16 is N fimes (e.g., five times) as
high as that of the tobacco band 1 of Fig. 4.
Therefore, the tobacco band 16 moves on the
chimney 14 in a shorter period of time than the
tobacco band 1, so that the tobacco layer on the
band 16 is about one-N'th as thick as the tobacco
layer T on the band 1.

The ftraveling speed of the tobacco band 1 is
set on the basis of the quantity of cut tobacco to
be supplied to a paper web 2.

A tobacco drum may be used in place of the
first tobacco band 16. In this case, the outer pe-
ripheral surface of the tobacco drum is formed as a
suction surface.

An endless press belt 20 underlies the terminal
end portion of the first tobacco band 16. The belt
20, which is situated right under the band 16, is
passed around and between a pair of rollers 22.
The roller 22 on the left of the press belt 20, as
shown in Fig. 11, is situated right under the drum
18 of the first tobacco band 16.

The press belt 20 is run at a speed equal to
the traveling speed V, of the first tobacco band 16.
The traveling direction of the belt 20 is opposite fo
that of the band 16. Thus, those portions of the
band 16 and the belt 20 which face each other
travel in the same direction and at the same speed.

The press belt 20 has a width equal to that of
the first tobacco band 16. The distance between
the belt 20 and the band 16 is a little shorter than
the thickness of the cut tobacco layer formed on
the belt 16.

The press belt 20 is vertically movable with
respect to the first tobacco band 16, so that the
distance between the belt 20 and the band 16 is
adjustable, and a jam, if any, of the tobacco layer
between the belt 20 and the band 16 can be
removed.

Located on the left of the combination of the
first tobacco band 16 and the press belt 20, as in
Fig. 11, is an endless second tobacco band 26
which is connected to the wrapping section 12. The
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first and second tobacco bands 16 and 26 are
connected to each other by means of a folding
stack 24 for the cut tobacco layer.

The second tobacco band 26, like the first
fobacco band 16, is formed of a suction belt, and is
passed around and between a pair of drums 28.
The ftraveling speed V2 of the second tobacco
band 26 is adjusted to one-N'th of the traveling
speed Vi of the first tobacco band 16. As men-
tioned latter, the second tobacco band 26 continu-
ously receives a cut tobacco train from the folding
stack 24 and attracts the cut tobacco frain on the
underside thereof.

The second tobacco band 26 is provided with a
frimming disk 30, which regulates the thickness of
the cut tobacco train attracted to the band 26 as it
rotates. Thus, trimmed cut tobacco frain is fed from
the second tobacco band 26 to the wrapping sec-
tion 12.

As seen from Fig. 12, the folding stack 24
includes a pair of side belts 32. Each side belt 32
is an endless suction belt which is passed around
and between a pair of rollers 34. The respective
axes of the rollers 34, unlike those of the drums 18
and 28 and the rollers 22, extend vertically. Thus,
the paired side belis 32 extend parallel to each
other between the first and second tobacco bands
16 and 26 so as to have their respective vertical
belt surfaces facing each other.

The paired side belts 32 travel at a speed
equal to the traveling speed V. of the second
fobacco band 26 in a manner such that the afore-
said belt surfaces move from the first tobacco band
16 toward the second band 26, as indicated by the
arrows in Fig. 7.

A distance equal to the width of each of the
first and second tobacco bands 16 and 26 is se-
cured between the paired side belis 32, and the
width of each side belt 32 is set to be about N
times the thickness of the cut tobacco layer formed
on the first tobacco band 16.

As shown in Fig. 11, a lower plate 38 and an
upper plate 39 are arranged right over and under
the side belts 32, respectively. These plates 38 and
39 extend from the first tobacco band 16 toward
the second tobacco band 26. More specifically, as
shown in Fig. 15, the upper plate 39 extends to the
point just short of the starting end portion of the
second tobacco band 26, while the lower plate 38
has an extension portion 38a which underlies the
starting end portion of the band 26 with an overlap
of a predetermined length.

The aforesaid belt surfaces of the paired side
belts 32 and the lower and upper plates 38 and 39
define a folding passage 36 which extends be-
tween the first and second tobacco bands 16 and
26. The passage 36 has a rectangular cross sec-
tion.
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The height of the folding passage 36, which
depends on the width of each side belt 32, is about
N times the thickness of the cut tobacco layer
formed on the first tobacco band 16.

A passage between the first tobacco band 16
and the press belt 20 is situated on the level of the
upper portion of the folding passage 36.

That one of the side belts 32 which is situated
to the front side of the cigarette manufacturing
machine is movable toward and away from the
other side belt. Thus, the width of the folding
passage 36 can be adjusted, and the jammed cut
fobacco in the passage 36 can be removed.

The first tobacco band 16, press belt 20, sec-
ond tobacco band 26, and side belts 32 are driven
by a drive system of the cigarette manufacturing
machine with the aid of a power transmission sys-
tem including gear belts and the like, or are driven
individually by electric motors.

The second tobacco band 26 and the folding
stack 24 may be replaced individually with perfo-
rated suction drums. In this case, the suction drum
for the folding stack 24 is formed having an arcuate
folding passage on part of its outer peripheral sur-
face.

The following is a description of a cut tobacco
supply method carried out by means of the afore-
mentioned supply section 10.

As the first tobacco band 16 travels, a cut
tobacco layer Ty thereon is first transported to the
folding stack 24, as shown in Fig. 13. At this time,
most of tobacco shreds Kt which form the tobacco
layer Ty tend to be attracted in the aforesaid
manner so that their respective long sides K, ex-
tend along the traveling direction of the first to-
bacco band 16, as shown in Fig. 14 which is an
enlarged view of the region XIV of Fig. 13.

After the cut tobacco layer Ty on the first
tobacco band 16 is compressed between the band
16 and the press belt 20, it is released from the
attraction by the band 16. Thus, the cut tobacco
layer T n, which is transported as the tobacco band
16 travels, is delivered from between the band 16
and the belt 20 into the folding stack 24 or the
folding passage 36.

Since the cut tobacco layer Ty is compressed,
its individual tobacco shreds Ky are intertwined with
one another. Thus, the tobacco layer Ty are deliv-
ered into the folding passage 36 while maintaining
its shape.

As mentioned before, the height of the folding
passage 36 is about N times the thickness of the
cut tobacco layer Ty, the passage between the
first tobacco band 16 and the press belt 20 is
situated on the level of the upper portion of the
passage 36 and the speed of the folding passage
36 or the side belts 32 is set to one-N'th of the
traveling speed of the first tobacco band 16. Ac-
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cordingly, the tobacco layer T,y delivered from
between the band 16 and the belt 20 dives into the
folding passage 36 at the initial velocity V¢ and
vertically vibrates like waves in the folding passage
36, as shown in Fig. 13. However, the amplitude of
the vibration of the tobacco layer Ty is regulated
by the lower and upper plates 38 and 39 which
constitute the lower and upper walls, respectively,
of the passage 36.

In the folding passage 36, therefore, the cut
tobacco layer Ty advances with alternate turns Lp
of a predetermined length. As shown in Fig. 15,
therefore, these layer turns Lp securely pile in
intimate contact with one another in their advancing
direction at the terminal end portion of the folding
passage 36, whereupon the cut tobacco train Ly is
formed including the layer turns Lp continuous with
one another. In Fig. 15, for convenience of illustra-
tion, the cut tobacco train Lg is shown by marking
a large number of the short horizontals. However,
these horizontals do not indicate the direction of
the leaf surfaces of the tobacco shreds Ky. The leaf
surfaces of the tobacco shreds Ky rather extend in
the direction crossing at right angles to these
horizontals in the cut tobacco train Lg. The same is
true for the short horizontals in the layer turns Lp
shown in Fig. 13.

Meanwhile, the respective belt surfaces of the
paired side belts 32, which form the opposite side
walls of the folding passage 36, attract the layer
turns Lp from both sides, as shown in Fig. 16, and
travel in the same direction as the first tobacco
band 16 at the speed V. lower than the traveling
speed Vi of the band 16. Thus, the side belis 32
prevent the advancing speed of the layer turns Lp
in the folding passage 36 from suddenly dropping,
and forms the cut tobacco train Lg with stability.
Further, the belts 32 transports the formed tobacco
frain Lg from the folding passage 36 toward the
second tobacco band 26.

The higher the traveling speed Vi of the first
tobacco band 16, the thinner the cut tobacco layer
T formed on the band 16 and the individual layer
turns Lp forming the cut tobacco train Lg will be. As
a result, the number of layer turns Lp per unit
length of the tobacco train Lg can be increased. If
the tobacco layer Ty is too thin, however, the
tobacco train Lg cannot be formed. Thus, the trav-
eling speed Vi of the first tobacco band 16 should
be set properly.

Although the traveling speed Vi of the first
tobacco band 16 and the press belt 20 is N times
as high as the traveling speed V2 of the paired side
belts 32, as mentioned before, the width of each
side belt 32, that is, the height of each side wall of
the folding passage 36, is about N times the thick-
ness of the cut tobacco layer T y. Therefore, the
delivery of the tobacco layer T,y from the first

10

15

20

25

30

35

40

45

50

55

tobacco band 16 is equal to the delivery of the cut
fobacco train Lg from the folding passage 36. Thus,
the tobacco train Lg can be steadily supplied to the
second tobacco band 26 in a manner such that it is
guided by the lower plate 38 of the folding stack
24,

Since the second tobacco band 26 is run at the
traveling speed V2> which is equal to the traveling
speed of the side belts 32, the cut tobacco train Lg,
delivered from the folding passage 36 and sup-
ported on the lower plate 38, are securely attracted
to the second tobacco band 26. As the band 26
travels, therefore, the tobacco train Ly is trans-
ported toward the aforesaid wrapping section 12. In
doing this, the tobacco train Lg passes through the
tfrimming disk 30, and is trimmed as the disk 30
rotates.

As is evident from the foregoing description,
the cut tobacco frain Lg is formed by piling the
layer turns Lp on one another in the advancing
direction thereof, so that the long sides K, of most
of the tobacco shreds Kt are not parallel to the
suction surface of the second tobacco band 26, but
extend vertically, as shown in Fig. 17. Thus, the
tobacco tfrain Lg constitutes a stack in which the
respective surfaces of most of the tobacco shreds
Kt pile on one another in the traveling direction of
the suction of the second tobacco band 26.

Thereafter, the cut tobacco tfrain Lg is trans-
ferred from the second tobacco band 26 to the
paper web 2 in the wrapping section 12. In this
section 12, a cigarette rod is continuously formed
from the paper web 2 and the tobacco frain Lg in
the conventional manner.

More specifically, the wrapping section 12 is
provided with an endless garniture tape 40 which is
used for the transportation of the paper web 2 and
the formation of the cigarette rod, as shown in Fig.
11. When the garniture tape 40 is run in the direc-
tion of the arrow of Fig. 11, the paper web 2 paid
out from a web roll (not shown) passes the wrap-
ping section 12 in a manner such that it is put on
the tape 40.

When the cut tobacco train Lr on the paper
web 2 passes a rod mold 42 of the wrapping
section 12, the paper web 2 is bent in the shape of
a U, and a paste is applied to one side edge of the
U-shaped paper web 2 by means of a paste ap-
plicator 44. Thereafter, both sides of the U-shaped
web 2 are successively bent in a circular arc, and
are lapped to be bonded to each other, whereby a
continuous cigarette rod is formed.

As the formed cigarette rod passes a dryer 46
located between the wrapping section 12 and a
cutting device 48 in the cutting section 13, its
paste-covered portion is dried. The cutting device
48 cuts the cigarette rod into individual cigarettes
with a predetermined length.
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Since most of the tobacco shreds Ky of the cut
fobacco train Lr on the paper web 2 extend at right
angles to the web 2, most of the tobacco shreds Ky
in the cigarette rod formed in the aforesaid manner
are arranged radially on a fransverse cross section
of the rod, as shown in Fig. 18.

Fig. 19 shows a longitudinal cross section of
the cigarette. As is apparent from the figure, most
of the tobacco shreds Ky are arranged so that their
leaf surfaces Kg cross at right angles fo the axis of
the cigarette. As for the reasons why the tobacco
shreds Ky are radially arranged in the transverse
cross section of rod or cigarette, first, it can be
considered that the tobacco shreds Ky take dif-
ferent orientations during transportation by air and
at the time when they are atfracted onto the to-
bacco band 16. Second, it can be considered that
the angular moment is applied to the tobacco
shreds Kt arranged in the vicinity of the paper web
2 by the paper web 2 when the paper web 2 is
bent in the shape of a U, as described above,
during formation of the cigarette rod in the wrap-
ping section, so that the tobacco shreds Ky are
radially arranged.

As described above, most of the tobacco
shreds Ky are arranged so that their leaf surfaces
Ke cross at right angles to the axis of the cigarette.
Preferably, the tobacco shreds Kr are radially ar-
ranged in the transverse cross section of cigarette.
Accordingly, the formed cigarette rod or each ciga-
rette has a uniform hardness with respect to its
circumferential direction, and is harder than a con-
ventional cigarette.

Thus, the cigarettes of the present invention
manufactured by means of the aforesaid cigarette
manufacturing machine have an increased strength
against external force, and cannot be easily de-
formed. Also, the external appearance of the ciga-
rettes can be maintained despite the execution of a
process for manufacturing filter cigarettes by at-
taching a filter to each cigarette and a process for
encasing the filter cigarettes.

If a hardness substantially equal to that of the
conventional cigarettes is permitted, the fill of the
cut tobacco in each cigarette obtained according fo
the present invention can be made smaller than
that for each conventional cigarette, so that the
manufacturing cost can be reduced.

In order to obtain data indicative of the hard-
ness of cigarettes according to the present inven-
tion, the present inventor and others manufactured
cigarettes having different filling density of cut to-
bacco by means of the aforesaid machine and
method. Then, the hardness of individual cigarettes
was measured according to the following proce-
dures.

First, as shown in Fig. 20, a cigarette 60 was
interposed between a movable plate 50 and a

10

15

20

25

30

35

40

45

50

55

stationary plate 51. Next, a predetermined com-
pression force was applied to the cigarette 60 by
means of a pressure source (not shown) through
the plate 50 to deform the cigarette, and a distance
between the plates 50 and 51 at that time, that is, a
diameter of the cigarette after deformation was
measured. Further, an amount of deformation of
the cigarette diameter was calculated on the basis
of the thus measured diameter of the deformed
cigarette and a previously measured diameter of
the cigarette before deformation. Furthermore, the
amount of deformation thus calculated was divided
by the cigarette diameter before deformation to
calculate distortion caused in the cigarette 60 by
application of the compression force. The harder
the cigarette is, the smaller the distortion becomes;
therefore, the distortion thus calculated is indicative
of a hardness of the cigarette 60.

Fig. 21 shows results of the hardness measure-
ment according to the above procedures; taking
distortion in ordinate, and filling density of cut
fobacco in abscissa. In the figure, circular marks
denote measurement data about individual ciga-
rettes. The straight line L, showing the relation
between filling density of cut tobacco and distortion
in the cigarettes of the present invention, was ob-
tained according to a regression analysis based on
these measurement data.

Further, in Fig. 21, a hatched square mark
denotes measurement data about a typical ciga-
rette, and a filling density of cut tobacco (standard
filling density of cut tobacco) in the cigarette is
shown by the mark D1. Furthermore, a hatched
circular mark is positioned on the intersection point
of a straight line, passing through the point of the
standard filling density D1 of tobacco shreds and
extending parallel to the ordinate, and the aforesaid
straight line L. Thus, the hatched circular mark
indicates that the distortion S1 occurs in the ciga-
rette of the present invention having the standard
filling density D1 of cut tobacco when the aforesaid
predetermined compression force is applied to the
cigarette. The hatched square mark indicates that
the distortion S2 occurs in the conventional ciga-
rette having the standard filling density D1 of cut
tobacco when the predetermined compression
force is applied to the cigarette. In this manner, the
distortion S1 caused in the cigarette of the present
invention is smaller than the distortion S2 caused in
the conventional cigarette under the condition that
the filling density of cut tobacco shreds is the
same. In other words, the cigarette of the present
invention is harder than the conventional one. A
hardness increase rate is about (S2 - $1)/S2%,
e.g., about 10%.

As is obvious from Fig. 21, moreover, even if
the filling density of cut tobacco is considerably
reduced, the present invention can provide a hard-
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ness equivalent to that of the conventional ciga-
rette. More specifically, in the case where an oc-
currence of distortion equivalent to the distortion
S2 of the conventional cigarette having the stan-
dard filling density D1 of cut tobacco is permitted,
the cigarette of the present invention has the filling
density of D2. Therefore, in the case of obtaining
the same distortion or hardness, a reduction rate of
about (D1 - D2)/D1%, e.g., about 7% in filling
density of cut tobacco can be attained by the
present invention. That is, it is possible to reduce
cut tobacco by about 7% by weight when manufac-
turing the cigarette equivalent to conventional one.

In order to evaluate impact resistance of a
cigarette of the present invention, the present in-
ventor and others manufactured a cigarette of the
present invention with use of the same weight of
cut tobacco per cigarette as that of a conventional
one, and measured impact resistance of the ciga-
rette of the present invention and the conventional
cigarette.

In the impact resistance measurement, the
cigarette 60 was held perpendicularly to a horizon-
tal surface 70 at such a height that a distance from
the lower end of the cigaretite to the horizontal
surface 70 is 20 cm, as shown in Fig. 22, and was
then made free fall therefrom. Further, the free fall
was repeated four times, likewise. After the free fall
was made five times in totality, measured was an
amount of concavity or depression caused in cut
tobacco of the upper end portion of the cigarette
60. Pursuant to the measurement result, a concav-
ity of about 2 mm occurred in the conventional
cigarette. On the contrary, no substantive concavity
occurred in the cigarette of the present invention.
As is clear from the measurement result, it was,
therefore, found that the cigarette of the present
invention was excellent in impact resistance.

It is to be understood that the present invention
is not limited to the one embodiment described
above, and that various changes and modifications
may be effected therein by one skilled in the art
without departing from the scope or spirit of the
invention. In the above-described embodiment, for
example, the folding passage 36 of the folding
stack 24 is defined by the pair of side belts 32 and
the pair of plates 38 and 39. However, these mem-
bers may be replaced with a fixed member having
the folding passage 36 defined therein. Preferably,
in this case, the inner surface of the passage 36
should be smooth enough to guide the cut tobacco
train satisfactorily in sliding motion as the tobacco
frain is formed.

From the above-described embodiments of the
present invention, it is apparent that the present
invention may be modified as would occur to one
of ordinary skill in the art without departing from
the spirit and scope of the present invention which
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should be defined solely by the appended claims.
All such modifications as would be obvious to one
of ordinary skill in the art should not be regarded
as a departure from the spirit and scope of the
invention, and should be include within the scope
of the invention as defined solely by the appended
claims.

Claims

1. A cigarette in which a filler including tobacco
shreds obtained by cutting tobacco leaves is
wrapped in a packing member made of paper,
characterized in that:

said tobacco shreds are arranged so that
most of said tobacco shreds have their leaf
surfaces extending substantially perpendicular-
ly to an axis of said cigarette.

2. The cigarette according to claim 1, wherein
most of said tobacco shreds are radially ar-
ranged around the axis of said cigarette in a
cross section intersecting perpendicularly to
the axis of said cigarette.

3. The cigarette according to claim 1 or 2,
wherein said cigarette includes a cut tobacco
frain as said filler, said cut tobacco train being
composed of cut tobacco layer portions, which
individually extend substantially perpendicular-
ly to the axis of said cigarette and which
overlap with one another.

4. The cigarette according to claim 3, wherein
said cut tobacco train is formed by executing a
folding process for delivering a cut tobacco
layer, obtained by arranging the tobacco
shreds, in one direction, and for folding said
cut tobacco layer into said cut tobacco layer
portions.

5. The cigarette according to claim 4, wherein
said cut tobacco frain is formed by executing
said folding process within a limited space,
while delivering said cut tobacco train in the
same direction as a direction of delivery of
said tobacco layer at a speed later smaller
than a delivering speed of said cut tobacco
layer.

6. The cigarette according to claim 3, wherein
said cigarette is manufactured by a cigarette
manufacturing process including a cut tobacco
supply step, said supply step including:

a first supply process for forming said cut
tobacco layer by suction and continuously de-
livering the formed cut tobacco layer;

a folding and forming process for folding
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the delivered cut tobacco layer into said cut
tobacco layer portions and piling the layer por-
tions on one another in a direction of delivery
of the cut tobacco layer to form said cut to-
bacco train; and

a second supply process for receiving the
formed cut tobacco frain by suction and con-
tinuously delivering the received cut tobacco
frain.

The cigarette according to claim 6, wherein
said cigarette is manufactured by executing a
wrapping step of wrapping said cut tobacco
frain in the packing member to form a continu-
ous cigarette rod and a cutting step of cutting
said cigarette rod into a predetermined length,
after said cut tobacco supply step is per-
formed.
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