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Device for changing the travelling direction of a strip material.

@ A change-direction device is located between
a web roll for supplying a paper web and a filter
attachment for manufacturing filter cigarettes,
and comprises a frame(10) and a shaft(36) in-
clined against the direction of access of the
paper web and having two opposite ends sup-
ported on the frame(10) in a nonrotatable man-
ner by means of a pair of brackets(32,34). The
paper web paid out from the web roll(4) pro-
ceeds to the filter attachment(2) after being
passed around the inclined shaft(36).
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BACKGROUND OF THE INVENTION

Field of the Invention

The present invention relates to a device for
changing the traveling direction of a strip material or
a paper web used in the manufacture of cigarettes or
filter cigarettes, while the paper web is being sup-
plied to a cigarette or filter cigarette manufacturing
machine.

Description of the Related Art

A filter cigarette manufacturing machine or so-
called filter attachment is supplied with cigarette
rods, each having a length twice that of each individ-
ual cigarette, filter plugs, and a paper web and it man-
ufactures filter cigarettes.

More specifically, in the filter attachment, each of
cigarette rods is first cut into two equal parts, where-
by two coaxial cigarettes are obtained. Afilter plug is
interposed between these cigarettes, and all these
elements are fed to a rolling section of the filter at-
tachment.

The rolling section is also supplied with paper
pieces obtained by cutting the paper web. In this sec-
tion, the two cigarettes and the filter plug are con-
nected to one another by being wrapped in one of the
paper pieces, whereupon a double-size filter cigar-
ette is prepared. Thereafter, the double-size cigarette
is cut into two equal parts or regular filter cigarettes.

In the manufacture of the filter cigarettes descri-
bed above, the cutting of the cigarette rod and the
supply of the filter plug between the cigarettes are
carried out as each cigarette rod is transported on a
drum train toward the rolling section. Likewise, the
double-size filter cigarette is cut as it is transported
on another drum train which extends from the rolling
section.

Since the drum trains thus extend individually
from the two opposite sides of the rolling section, the
filter attachment is inevitably long.

As mentioned before, on the other hand, the pa-
per pieces are obtained by cutting the paper web into
equal parts with a predetermined length. According-
ly, the direction of the path of supply of the paper web
to the filter attachment should be substantially in line
with the direction of the drum trains.

Thus, the filter attachment and a source of supply
of the paper web must be arranged on a straight line,
and their layout is subject to substantial restrictions.

In order to replace a web roll, for use as the paper
web source from which the paper web is paid out,
without suspending the operation of the filter attach-
ment, a reservoir must be provided for previously stor-
ing a predetermined volume of the paper web before
the replacement. This reservoir should be located be-
tween the filter attachment and the web source.
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Accordingly, the supply path for the paper web to
be guided from the web source to the filter attach-
ment via the reservoir extends long in a straight line,
so that the whole system is inevitably very long.

SUMMARY OF THE INVENTION

The object of the present invention is to provide
a change-direction device for a strip material, ensur-
ing a higher degree of freedom for the layout of a strip
material source and a material consuming machine
and suited for the reduction of the overall length of a
system including the material source and the con-
suming machine.

The above object is achieved by a change-
direction device according to the present invention,
which comprises a shaft disposed between a material
source and a consuming machine and used to guide
a strip material in traveling motion such that the strip
material is passed around the shaft as it travels past
the shaft, and supporting means for supporting the
shaft in a manner such that the shaft is inclined
against the direction of access of the strip material.

When the strip material supplied from the mate-
rial source is guided to the shaft, it is passed around
the shaft. In this process, the traveling direction of
the strip material is changed in accordance with the
angle of inclination of the shaft against the direction
of access of the strip material. After passing the shaft,
the strip material is guided to the consuming ma-
chine.

According to the change-direction device descri-
bed above, the traveling direction of the strip material
can be changed with use of only a simple arrange-
ment such that the shaft is located in the path of trav-
el of the strip material, which extends from the mate-
rial source to the consuming machine. Thus, the de-
gree of freedom of the layout of the consuming ma-
chine and the material source can be improved, so
that the whole system including the consuming ma-
chine and the material source can be installed with
ease.

Preferably, the opposite ends of the shaft of the
device are supported in a nonrotatable manner by
means of brackets, individually. Accordingly, the
shaft never rotates as the strip material travels past
it, so that the position where the strip material is
passed around the shaft. After passing the shaft,
therefore, the strip material can be guided to the con-
suming machine with reliability.

If the shaft is nonrotatable, frictional force be-
tween the shaft and the strip material increases. This
frictional force can, however, be attenuated by means
of a coating layer formed on the outer peripheral sur-
face of the shaft.
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BRIEF DESCRIPTION OF THE DRAWINGS

The present invention will become more fully un-
derstood from the detailed description given herein
below and the accompanying drawings which are giv-
en by way of illustration only, and thus, are not limit-
ative of the present invention, and wherein:

Fig. 1 is a block diagram schematically showing

an outline of a system including a filter attach-

ment with a change-direction device;

Fig. 2 is a side view of the change-direction de-

vice shown in Fig. 1;

Fig. 3 is a plan view of the change-direction de-

vice;

Fig. 4 is an enlarged view showing part of Fig. 3;

Fig. 5 is a sectional view showing another direc-

tion changing shaft; and

Fig. 6 is a block diagram schematically showing

an outline of a system including a cigarette man-

ufacturing machine with a change-direction de-
vice.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENT

Referring to the block diagram of Fig. 1, there is
shown a system including the aforementioned filter
attachment. The filter attachment 2 is supplied with
a paper web as well as filter plugs and cigarette rods
each having a length twice that of each individual ci-
garette.

As mentioned before, each cigarette rod is trans-
ported on a drum train of the filter attachment 2 to-
ward a rolling section. In this process of transporta-
tion, the cigarette rod is cut into two equal parts or a
pair of coaxial cigarettes. Thereafter, the paired cigar-
ettes are separated from each other so that a prede-
termined space is secured between-the cigarettes.

Filter plugs are obtained by cutting each filter
rod, taken out one by one from a hopper, into a plur-
ality of pieces as the filter rod is transported toward
the drum train for cigarettes. Each filter plug is fed to
the space between each pair of cigarettes transport-
ed on the drum train.

The paper web is paid out from its source of sup-
ply or a web roll 4, and is supplied to the filter attach-
ment 2 through a reservoir 6.

The web source is provided with a pair of web
rolls (not shown) and an automatic changer (not
shown) therefor. The paper web is paid out from one
of the web rolls, for use as a working roll. When the
web on the working roll runs short, the automatic
changer connects the paper web from the other web
roll to the web from the working roll, and cuts the web
from the working roll on the upstream side of the
junction between the two webs. From this time on,
therefore, the paper web is paid out from the other
web roll.
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Before changing the web roll, the speed of paper
web supply from the working roll is increased, so that
the reservoir 6 is stored with the paper web in a pre-
determined quantity. Even during the roll changing
operation, the paper web stored in the reservoir 6
goes on being supplied to the filter attachment 2, so
that the operation of the attachment 2 can be contin-
ued.

Achange-direction device 8 is disposed between
the web source or the web roll 4 and the reservoir 6.
The paper web paid out from the working roll 4 is fed
to the reservoir 6 or the filter attachment 2 via the
changing device 8.

The paper web supplied from the reservoir 6 is
cut into paper pieces in the filter attachment 2 by
means of a cutting device. Thereafter, the paper
pieces are delivered from the cutting device to the
rolling section.

As each two cigarettes and the filter plug be-
tween them are rolled in the rolling section, each pa-
per piece is wound around them, whereupon a dou-
ble-size filter cigarette is obtained.

Subsequently, the double-size filter cigarette is
transported on another drum train which extends
from the rolling section. In this process of transpor-
tation, the double-size cigarette is cut into two equal
parts or regular filter cigarettes. Thereafter, these fil-
ter cigarettes are fed from the filter attachment 2 to
a wrapping machine (not shown).

Fig. 2 shows the change-direction device 8 as
viewed from the side of the filter attachment 2. The
changing device 8 comprises a frame 10, which is ar-
ranged on a same straight line with respect to the
lengthwise direction of the attachment 2.

The frame 10 has a front 12 which faces the pa-
per web source side, and a bracket 14 is mounted on
amiddle- level portion of the front 12. The bracket 14,
which projects toward web source side, supports a
guide roller 18 for rotation.

Further, a pair of brackets 16 and 28 are mounted
on a top surface 24 of the frame 10. The one bracket
16 projects from the front 12, while the other bracket
28, which is kept apart from the bracket 16, projects
upward from the top surface 24. The brackets 16 and
28 support guide rollers 20 and 26 for rotation. The
roller 26 is situated on a higher level than the roller
20.

The guide rollers 18, 20 and 26 are arranged hor-
izontally, and their axes extend substantially at right
angles to the path of travel or traveling direction of
the paper web P paid out from the web roll 4.

Furthermore, a rectangular movable table 30 is
mounted on the top surface of the frame 10 so as to
be situated between the guide rollers 20 and 26. The
table 30 is held between a pair of guide rails 33, and
is movable in the direction of the arrow of Fig. 2 or 3
between the guide rollers 20 and 26.

A mounting plate 31 is mounted on the movable
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table 30 so as to extend along a diagonal thereof.

A pair of brackets 32 and 34 are set up individual-
ly on the opposite ends of the mounting plate 31. As
seen from Fig. 3, a segment which connects the
brackets 32 and 34 diagonally crosses the path which
connects the guide rollers 20 and 26.

A shaft 36 is horizontally stretched between the
brackets 32 and 34. The opposite ends of the shaft
36 are supported in a nonrotatable manner by means
of the brackets 32 and 34, individually.

As seen from Fig. 2, the shaft 36 is situated on a
higher level than the guide roller 26. As seen from Fig.
3, moreover, the axis of the shaft 36 is inclined at a
predetermined angle to the axes of the guide rollers
20 and 26. In the present embodiment, the shaft 36
is inclined at 45° to the rollers 20 and 26.

When the paper web P paid out from the web roll
4 reaches the change-direction device 8, it is guided
from a guide roller 22 on the web roll side to the guide
rollers 18 and 20 on the frame 10, extends along the
front 12 of the frame 10 in parallel relation, and reach-
es the side of the top surface 24 of the frame 10, as
shown in Fig. 2. Thereafter, the paper web P extends
parallel to the top surface 24 of the frame 10, be-
tween the guide rollers 20 and 28, and is passed
around the roller 26 from below and turned back to-
ward the shaft 36.

When the paper web P reaches the shaft 36, itis
passed around the shaft 36 from below, whereby its
traveling direction is shifted by 90°. Thereafter, the
web P is directed to the filter attachment 2 via side
edge guides 38 (see Fig. 3) and the reservoir 6.

As the paper web P is passed around the shaft
36, as shown in Fig. 4, its traveling direction is
changed in accordance with the angle of inclination
or intersection of the shaft 36 against the direction of
access of the web.

If the change-direction device 8 is located be-
tween the web roll 4 and the filter attachment 2,
therefore, the web roll 4 or the source of the paper
web can be situated on a straight line which extends
at right angles to the lengthwise direction of the at-
tachment 2, as seen from Fig. 1. Thus, the layout of
the web source can enjoy a higher degree of free-
dom.

Even if a wide linear space cannot be secured,
therefore, the whole system including the filter at-
tachment 2 can be installed in place.

If the paper web source and the filer attachment
2 are arranged with the layout shown in Fig. 1, the dis-
tance between the web source and an operator usu-
ally attending to the attachment 2 on the front side
thereof can be shortened. Accordingly, the operator
can quickly access the web source to cope with a
trouble on the web source side, if any, without delay.

Even though the width of the paper web deliv-
ered from the web source is varied, moreover, the
center line of the paper web can be accurately aligned
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with a regular supply line on the filter attachment side
by moving the movable table 30.

Since the shaft 36 is nonrotatable, the position
where the paper web P is passed around the shaft 36
cannot be dislocated with respect to the axial direc-
tion of the shaft 36 as the web P travels past the shaft
36, so that the traveling direction of the web P can be
changed with reliability.

If the shaft 36 is nonrotatable, then the paper
web P is in sliding contact with the shaft 36, so that
the traveling resistance of the web P increases. In the
present embodiment, however, the reservoir 6 is lo-
cated on the downstream side of the change-
direction device 8, so that the paperweb P can be fed
to the cutting device of the filter attachment 2 by
means of a feed roller or pulling roller of the reservoir
6 itself. Thus, on the cutting device side, there is no
possibility of the paper web lacking in tensile force.

It is to be understood that the present invention
is not limited to the embodiment described above,
and that various changes and modifications may be
effected therein by one skilled in the art without de-
parting from the scope or spirit of the invention.

According to the above embodiment, for exam-
ple, the direction changing shaft 36 is inclined at 45°
to the traveling direction of the paper web P from the
web source side so that the traveling direction of the
web P is shifted by 90° . However, the angle of inter-
section between the shaft 36 and the paper web P
need not always be 45° . In other words, the intersec-
tion angle of the shaft 36 can be suitably selected in
accordance with the layout of the web source and the
filter attachment 2.

In the case of the foregoing embodiment, more-
over, the paper web P is guided to the shaft 36 after
its traveling direction is reversed by the guide roller
26. Alternatively, however, the traveling direction of
the paper web P may be changed in like manner by
reversing the direction of intersection of the shaft 36
so that the web P is guided directly from the guide
roller 20 to the shaft 36.

If a coating layer 36a (e.g., nitride layer) with a
low coefficient of friction and high wear resistance is
formed on the outer peripheral surface of the shaft
36, as shown in Fig. 5, the traveling resistance of the
paper web P can be lowered.

According to the embodiment described herein,
furthermore, the change-direction device is applied
to the manufacturing system for filter cigarettes in-
cluding the filter attachment.

Alternatively, however, a change-direction de-
vice may be applied to a cigarette manufacturing sys-
tem for cigarettes or double-size cigarettes. As shown
in Fig. 6, the cigarette manufacturing system com-
prises a cigarette manufacturing machine 40, a web
source or a web roll 42, a reservoir 44 and the
change-direction device 46 arranged between the
web roll 42 and the reservoir 44. A paper web is paid
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out from the web roll 42 and supplied to the machine
40 by means of the change-direction device 46 and
the reservoir 44. When the paper web is passed
around a shaft of the change-direction device 486, its
traveling direction is shifted toward the machine 40.
The cigarette manufacturing machine 40 is further
supplied with cut cigarettes and manufactures the
double-size cigarettes.

Claims

1. Adevice for changing the traveling direction of a
strip material supplied from a material
source(4,42) to a consuming machine(2,40), said
device including guide means for guiding the strip
material in traveling motion,

characterized in that said guide means
comprises:

a shaft(36) disposed between the material
source(4,42) and the consuming machine(2,40)
in a manner such that the strip material proceeds
to the consuming machine(2,40) after being
passed around said shaft(36); and

supporting means for supporting said
shaft(36) in a manner such that said shaft(36) is
inclined against the direction of access of the
strip material.

2. A device according to claim 1, characterized in
that said supporting means includes a pair of
brackets(32,34), and said shaft(36) has two op-
posite ends supported by the brackets(32,34), in-
dividually.

3. A device according to claim 2, characterized in
that the pair of brackets(32,34) individually sup-
port the opposite ends of said shaft(36) in a non-
rotatable manner.

4. A device according to claim 3, characterized in
that said shaft(36) has an outer peripheral sur-
face and a coating layer(36a), the coating lay-
er(36a) serving to decrease a frictional force act-
ing on the strip material when the strip material
passes around said shaft(36).

5. A device according to claim 4, characterized in
that the coating layer(36a) is a nitride layer.

6. A device according to claim 3, characterized in
that said supporting means further includes a ta-
ble(30) fitted with the pair of brackets(32,34) and
movable in the direction of access of the strip ma-
terial.

7. A device according to claim 6, characterized in
that said device further comprises a guide roll-
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er(20,26) situated in the vicinity of said shaft(36)
and determining the direction of access of the
strip material to said shaft(36).

A device according to claim 3, characterized in
that the consuming machine is a machine(2) for
manufacturing a filter cigarette by connecting a
cigarette and afilter, and said device guides a pa-
per web as the strip material used to connect the
cigarette and the filter.

A device according to claim 3, characterized in
that the consuming machine is a machine(40) for
manufacturing a cigarette having a paper web
and cut cigarette enclosed in the paper web, and
said device guides the paper web as the strip ma-
terial used to enclose the cut cigarettes.
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