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(57) ABSTRACT 

A rod-like article forming apparatus comprises an endless 
garniture tape (10) used for forming a tobacco rod (R) With 
shredded tobacco and a paper Web (P), a driving drum (12) 
for causing the garniture tape (10) to travel in one direction, 
and a plurality of presser rollers (34) for pressing the 
garniture tape (10) against the outer circumferential surface 
of the driving drum (12). The presser rollers (34) increase 
the contacting force of the garniture tape (10) With respect 
to the outer circumferential surface of the driving drum (12). 
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ROD-LIKE ARTICLE FORMING APPARATUS 

TECHNICAL FIELD 

[0001] The present invention relates to a forming appara 
tus for continually forming a rod-like article obtained by 
Wrapping a ?lling material in a Web. 

BACKGROUND ART 

[0002] This kind of forming apparatus is incorporated into 
a cigarette making machine or a ?lter making machine. For 
instance, Unexamined Japanese Patent Publication No. 
8-214854 discloses an eXample of a cigarette making 
machine. The making machine disclosed in the publication 
includes a Wrapping section as a forming apparatus, and the 
Wrapping section has an endless garniture tape. The garni 
ture tape receives a paper Web and shredded tobacco as a 
?lling material, and causes the paper Web to travel With the 
shredded tobacco in one direction. In this process, the 
shredded tobacco is compression-molded into a rod-like 
shape and subsequently Wrapped in the paper Web by using 
the garniture tape. As a result, a tobacco rod is continually 
formed. 

[0003] The garniture tape is Wound around a driving drum 
and made to travel along the rotation of the driving drum. 
Moreover, a ?Xed tension is applied to the garniture tape by 
a tensioner. The tension of the garniture tape tightens up the 
garniture tape around the outer circumferential surface of the 
driving drum, thereby avoiding a slip of the garniture tape in 
relation to the rotation of the driving drum. 

[0004] In recent years, there is a tendency to run the 
garniture tape at higher and higher speed for the purpose of 
improving the production capacity of the making machine. 
In order to increase the running speed of the garniture tape, 
it is required to greaten a tightening force of the garniture 
tape With respect to the outer circumferential surface of the 
driving drum to prevent the garniture tape from slipping on 
the driving drum. 

[0005] Since the tightening force of the garniture tape is 
produced by the tension thereof as stated, the tension of the 
garniture tape has to be increased to strengthen the tighten 
ing force. An increase in tension, hoWever, is liable to cause 
tear in the garniture tape and entails frequent suspension of 
the making machine. 

DISCLOSURE OF THE INVENTION 

[0006] An object of the present invention is to provide a 
rod-like article forming apparatus capable of alloWing a 
garniture tape to run at high speed and at the same time 
improving durability of the garniture tape. 

[0007] To accomplish the above object, the rod-like article 
forming apparatus according to the present invention com 
prises a supplying section for supplying a ?lling material 
and a Wrapping section for Wrapping the ?lling material 
supplied from the supplying section in a paper Web to form 
the ?lling material into a rod-like article. 

[0008] The Wrapping section includes an endless garniture 
tape used for forming the rod-like article and having a 
forWard path portion that eXtends through the Wrapping 
section and receives the paper Web With the ?lling material 
and a backWard path portion continuing to the forWard path 
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portion, a rotatable driving drum that causes the garniture 
tape to travel in one direction and has a Wrapping contact 
area in Which the backWard path portion of the garniture tape 
is Wound around an outer circumferential surface thereof, a 
tensioner for applying tension to the garniture tape, and a 
presser device for pressing the backWard path portion of the 
garniture tape against the outer circumferential surface of 
the driving drum in the Wrapping contact area of the driving 
drum. 

[0009] With the above-described forming apparatus, When 
the garniture tape is made to travel along With rotation of the 
driving drum, the backWard path portion of the garniture 
tape is pressed against the outer circumferential surface of 
the driving drum by the presser device. Accordingly, the 
contacting force of the backWard path portion of the garni 
ture tape With respect to the outer circumferential surface of 
the driving drum is increased in the Wrapping contact area of 
the driving drum. Therefore, the garniture tape can travel 
Without slipping against the outer circumferential surface of 
the driving drum. 

[0010] If the contacting force of the garniture tape is 
increased by the presser device, the tension required in the 
garniture tape and produced by the tensioner does not have 
to be large, and tension ?uctuation of the garniture tape is 
suppressed during the travel of the garniture tape. If the 
tension ?uctuation of the garniture tape is suppressed, load 
applied to the garniture tape, or repeated load, is lessened. 
As a result, the garniture tape Will have more service life and 
Will be less frequently exchanged. Consequently, operation 
ef?ciency of the forming apparatus is enhanced, and pro 
ductivity of the rod-like article is improved. 

[0011] The presser device includes a pressing member that 
sandWiches the backWard path portion of the garniture tape 
betWeen the outer circumferential surface of the driving 
drum and the pressing member, and drive means that presses 
the pressing member toWard the outer circumferential sur 
face of the driving drum. 

[0012] More speci?cally, the pressing member has a plu 
rality of presser rollers arranged along the outer circumfer 
ential surface of the driving drum, the presser rollers being 
in rotational contact With the backWard path portion of the 
garniture tape. The pressing member may be, instead of 
having the presser rollers, an endless presser belt Wound 
around the Wrapping contact area of the driving drum 
through the garniture tape. The presser belt travels in con 
junction With the backWard path portion of the garniture 
tape. 

[0013] In any case, the presser rollers or presser belt 
tightly presses the garniture tape against the outer circum 
ferential surface of the driving drum, to thereby increase the 
contacting force of the garniture tape With respect to the 
outer circumferential surface of the driving drum. This 
surely prevents the garniture tape from slipping against the 
outer circumferential surface of the driving drum during the 
travel of the garniture tape. 

[0014] It is possible to arrange the presser device, namely 
presser rollers or presser belt, outside the driving drum. This 
means that the presser device can be easily added to an 
eXisting forming apparatus, and that the forming apparatus 
of the present invention can be obtained Without dif?culty. 
Therefore, the presser device has high practicability. 
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[0015] Furthermore, the presser device may include a 
suction face formed in the outer circumferential surface of 
the driving drum, instead of having the presser rollers or 
presser belt. The suction face sucks the backward path 
portion of the garniture tape in the Wrapping contact area of 
the driving drum, thereby pressing the garniture tape against 
the outer circumferential surface of the driving drum. 

[0016] The aforementioned presser device of a suction 
type is suitable for use in a case that there is no space for the 
presser rollers or presser belt on the periphery of the driving 
drum. 

[0017] The Wrapping section is provided With a guide path 
for guiding the forWard path portion of the garniture tape. 
The forming apparatus may further include, in addition to 
the presser device, a reduction device for reducing friction 
resistance that generates betWeen the guide path and the 
forWard path portion of the garniture tape. 

[0018] When passing through the guide path, the forWard 
path portion of the garniture tape is used to Wrap the ?lling 
material in the paper Web, that is, the forming of a rod-like 
article. In such a forming process, the guide path produces 
excessive resistance for the travel of the garniture tape. The 
reduction device, hoWever, reduces the running resistance of 
the garniture tape and lessens the tension ?uctuation, or 
repeated load, of the garniture tape. As a consequence, the 
reduction device is capable of not only further increasing the 
service life of the garniture tape but also preventing damage 
to the garniture tape by acting in consort With the presser 
device. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0019] FIG. 1 is a schematic elevation vieW of a cigarette 
making machine; 
[0020] FIG. 2 is an enlarged partial vieW of the making 
machine of FIG. 1; 

[0021] FIG. 3 is a vieW concretely shoWing a presser unit 
of FIG. 2; 

[0022] FIG. 4 is a cross-sectional vieW taken along line 
IV-IV of FIG. 3; 

[0023] 
[0024] FIG. 6 is a vieW of a modi?cation example of a 
driving drum; 

FIG. 5 is a schematic vieW of a presser belt unit; 

[0025] FIG. 7 is a plan vieW shoWing a loWer forming 
guide of a forming bed; 

[0026] FIG. 8 is a cross-sectional vieW taken along line 
VIII-VIII of FIG. 7; 

[0027] FIG. 9 is a plan vieW of tape guides; and 

[0028] FIG. 10 is a broken-out vieW of the forming bed. 

BEST MODE OF CARRYING OUT THE 
INVENTION 

[0029] A rod-like article forming apparatus constitutes a 
part of a cigarette making machine or a ?lter making 
machine. As illustrated in FIG. 1, the cigarette making 
machine comprises a shredded tobacco-supplying device 2 
and a forming apparatus 4. The forming apparatus 4 forms 
cigarette rods. 
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[0030] More speci?cally, the supplying device 2 has an 
endless suction belt, namely a tobacco band 6, Which runs in 
one direction. While the tobacco band 6 travels, a suction 
face of the tobacco band 6 sucks shredded tobacco in layers 
to form a shredded tobacco layer. The shredded tobacco 
layer is transferred toWard the forming apparatus 4 along 
With the travel of the tobacco band 6. 

[0031] The forming apparatus 4 includes a Wrapping sec 
tion 8 continuing to the tobacco band 6. The Wrapping 
section 8 receives the shredded tobacco layer and a paper 
Web P at a start end thereof. The shredded tobacco layer and 
the paper Web P pass through the Wrapping section 8, and in 
this process, the shredded tobacco layer is Wrapped in the 
paper Web P. Thus, a tobacco rod is continuously formed, 
and a seam line of the tobacco rod is subjected to a drying 
process by a dryer 14. 

[0032] For causing the paper Web P and the shredded 
tobacco layer to travel through the Wrapping section 8, the 
Wrapping section 8 has an endless garniture tape 10. The 
garniture tape 10 is passed around a large number of guide 
rollers, and the guide rollers de?ne a running path of the 
garniture tape 10. 

[0033] The garniture tape 10 includes an upper-side for 
Ward portion that horiZontally passes through the Wrapping 
section 8 and a loWer-side backWard portion. The backWard 
portion of the garniture tape 10 in the running path is Wound 
around a driving drum 12. The driving drum 12 causes the 
garniture tape 10 to travel in a direction shoWn by an arroW 
of FIG. 1 by rotation thereof. 

[0034] FIG. 2 shoWs the running path of the garniture tape 
10 and a forming process of a tobacco rod R more in detail. 

[0035] The paper Web P is superposed on the garniture 
tape 10 at the start end of the forWard path portion of the 
garniture tape 10, and the shredded tobacco layer is fed from 
the tobacco band 6 onto the paper Web P. Thereafter, along 
With the travel of the garniture tape 10, the shredded tobacco 
layer T passes through a compression-molding die (shoe 
tongue) 16 of the Wrapping section 8 together With the paper 
Web P. The compression-molding die 16 compression-molds 
the shredded tobacco layer into a round rod through the 
garniture tape 10 and the paper Web P in cooperation With a 
forming bed 17. 

[0036] More speci?cally, the forming bed 17 extends 
along the forWard portion of the garniture tape 10 and has a 
guide groove, not shoWn, in an upper surface thereof. The 
guide groove guides the forWard portion of the garniture 
tape 10. Apart of the forming bed 17, Which is located right 
under the compression-molding die 16, is called a loWer 
forming guide 18. Apart of the guide groove, Which extends 
through the loWer forming guide 18, is formed as a forming 
groove. The forming groove has a ?at shape in section at an 
upstream end of the loWer forming guide 18, and a substan 
tially U-like shape in section at a doWnstream end of the 
loWer forming guide 18. That is, the forming groove 
emerges from the upstream end of the loWer forming guide 
18, and the bottom Width and curvature radius of the forming 
groove are gradually reduced toWard the doWnstream end of 
the loWer forming guide 18. 

[0037] Therefore, When passing through the forming 
groove, the garniture tape 10 is gradually curved according 
to the shape of the forming groove to be eventually formed 



US 2005/0051181 A1 

into a U-like shape. The curving of the garniture tape 10 
forms a lower half of the shredded tobacco layer T into a 
semicircular shape in section through the paper Web P. 

[0038] When the shredded tobacco layer T passes through 
the compression-molding die 16, a tongue of the compres 
sion-molding die 16 forms an upper half of the shredded 
tobacco layer T into a semicircular shape in section. 

[0039] The Wrapping section 8 is provided With an upper 
forming guide doWnstream of the compression-molding die 
16, the upper forming guide being disposed right above the 
forming bed 17. The upper forming guide has a short holder 
20, a front strip 21 and a long holder 22, Which are arranged 
in the order named from the compression-molding die 16 
side. 

[0040] The short holder 20 bends one of side edges of the 
paper Web P into an arc-like shape through the garniture tape 
10, and the side edge is overlaid on the rod-like shredded 
tobacco T from above. At this moment, the other side edge 
of the paper Web P passes through the front strip 21 While 
being guided by the front strip 21. In this process, a glue 
noZZle, not shoWn, applies seam glue to the other side edge 
of the paper Web P. 

[0041] Subsequently, the long holder 22 bends the other 
side edge of the paper Web P into an arc-like shape through 
the garniture tape 10 in the same manner, and the other side 
edge is overlaid on the rod-like shredded tobacco T from 
above. In other Words, both the side edges of the paper Web 
P are put together and adhere to each other by seam glue. At 
this point, the shredded tobacco T is completely Wrapped in 
the paper Web P, to thereby form the tobacco rod R. The 
tobacco rod R thus formed is continuously delivered from 
the long holder 22 With the garniture tape 10, and the 
garniture tape 10 is recovered into the original U-like shape. 

[0042] DoWnstream of the long holder 22, there is dis 
posed a pair of tape guides 24. The tape guides 24 are 
located in respective sides of the dryer 14 and extend along 
the guide groove of the forming bed 17. When the tobacco 
rod R passes through the dryer 14, the tape guides 24 guide 
the corresponding side edges of the garniture tape 10. 

[0043] The dryer 14 is provided With a rod heater, not 
shoWn, Which dries the seam glue of the tobacco rod R by 
heating. 
[0044] The tobacco rod R that has passed through the 
dryer 14, namely the Wrapping section 8, then passes 
through a cutting section 15 (refer to FIG. 1). In this process, 
the cutting section 15 cuts the tobacco rod R into discrete 
cigarette rods C. Each cigarette rod C is tWice as long as a 
cigarette part of a ?lter cigarette. 

[0045] The cigarette rods C are supplied from the cigarette 
making machine to a ?lter attaching machine, not shoWn, 
and the ?lter attaching machine produces ?lter cigarettes. 

[0046] As illustrated in FIG. 2, the backWard portion of 
the garniture tape 10 is guided by a plurality of guide rollers 
27 and a meandering control roller 29. There is further 
disposed a tension roller 28 in the backWard portion of the 
garniture tape 10. The tension roller 28 is rotatably attached 
to a distal end of an arm 30, and a base end of the arm 30 
is supported to be turnable. Referring to FIG. 2, the arm 30 
is urged to turn in a clockWise direction A, to thereby apply 
prescribed tension to the garniture tape 10 through the 
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tension roller 28. As a result, the garniture tape 10 is 
tightened to remove slack thereof in the running path and 
closely contact With an outer circumferential surface of the 
driving drum 12. 

[0047] In the backWard portion of the garniture tape 10, a 
pair of guide rollers 26 is located adjacent to the driving 
drum 12. The guide rollers 26 de?ne a Wrapping contact area 
of the garniture tape 10 Wound around the driving drum 12, 
in vieW of a circumferential direction of the driving drum 12. 

[0048] In the vicinity of the driving drum 12, a presser unit 
32 is located along the Wrapping contact area. In the 
Wrapping contact area, the presser unit 32 improves the 
contact force of the garniture tape 10 With respect to the 
outer circumferential surface of the driving drum 12. Spe 
ci?cally, the presser unit 32 has a plurality of presser rollers 
34 (for example four rollers), Which are arranged on a same 
arc line along the outer circumference of the driving drum 
12. The presser rollers 34 are in rotational contact With the 
garniture tape 10, and the garniture tape 10 is sandWiched 
betWeen the driving drum 12 and the presser rollers 30. 

[0049] As shoWn in FIGS. 3 and 4, the presser unit 32 has 
an arc-shaped base plate 36. The base plate 36 extends along 
the outer circumference of the driving drum 12 and is 
attached to a frame of the forming apparatus 4. A plurality 
of air cylinders 38 are ?xed to the base plate 36 through 
brackets 40 and allocated to the respective presser rollers 34, 
respectively. The air cylinders 38 are arranged at intervals in 
the circumferential direction of the driving drum 12. Each 
air cylinder 38 has a piston rod, Which protrudes toWard the 
outer circumferential surface of the driving drum 12. There 
fore, the piston rod of the air cylinder 38 extends toWard the 
outer circumferential surface of the driving drum 12 or 
contracts to move aWay from the outer circumferential 
surface of the driving drum 12. 

[0050] A slide block 42 is assigned to each air cylinder 38, 
respectively. The slide block 42 is supported to be slidable 
in an extending/contracting direction of the piston rod of the 
corresponding air cylinder 38 on the base plate 36 and is 
jointed to the piston rod. Consequently, When the piston of 
the air cylinder 38 is extended or contracted, the slide block 
42 can slide in the extending/contracting direction of the 
piston rod. 

[0051] Attached to each slide block 42 is a roller holder 
44, Which rotatably supports the corresponding presser roller 
30. More speci?cally, as illustrated in FIG. 4, the roller 
holder 44 is formed into a U-like shape in section, and the 
presser roller 34 is located in the inside of the roller holder 
44. The roller holder 44 supports both ends of a roller shaft 
46, and moreover the presser roller 34 is rotatably supported 
on the roller shaft 46 through a pair of bearings 48. 

[0052] Each air cylinder 38 is connected to a pneumatic 
source, not shoWn, and can receive the supply of Working air 
from the pneumatic source. When the Working air is sup 
plied to the air cylinder 38, the air cylinder 38 causes the 
corresponding slide block 42 to slide toWard the outer 
circumferential surface of the driving drum 12. At this time, 
the roller holder 44 advances from a rest position shoWn by 
a chain double-dashed line of FIG. 3 toWard the driving 
drum 12. As a consequence, the presser roller 34 of the roller 
holder 44 is pushed out toWard the driving drum 12, so that 
the garniture tape 10 is sandWiched betWeen the driving 
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drum 12 and the presser roller 34. Since the garniture tape 
10 is thus sandwiched, the garniture tape 10 is strongly 
contact With the outer circumferential surface of the driving 
drum 12. 

[0053] During the operation of the forming apparatus 4, 
the garniture tape 10 travels along the running path at high 
speed. Traction force of the garniture tape 10 is produced by 
rotation of the driving drum 12. In order to realiZe the stable 
high-speed travel of the garniture tape 10, it is required that 
the garniture tape 10 be prevented from slipping against the 
driving drum 12 by strengthening the contacting force of the 
garniture tape 10 With respect to the outer circumferential 
surface of the driving drum 12. 

[0054] The tension of the garniture tape 10 Which is 
eXerted by the tension roller 28 is effective at increasing the 
contacting force of the garniture tape 10 With respect to the 
outer circumferential surface of the driving drum 12. In a 
case that the operation speed of the forming apparatus 4 is 
further increased, hoWever, an alloWable increase of the 
tension of the garniture tape 10 is limited. This makes it 
dif?cult to gain the contacting force required in the garniture 
tape 10 simply by using the tension of garniture tape 10. 

[0055] In this vieW, the presser unit 32 is capable of 
strengthening the contacting force betWeen the garniture 
tape 10 and the driving drum 12 Without increasing the 
tension of the garniture tape 10 and then capable of effec 
tively preventing a slip of the garniture tape 10 against the 
outer circumferential surface of the driving drum 12. 

[0056] Since the contacting force of the garniture tape 10 
is increased by the presser unit 32, it is possible, in propor 
tion as the increase of the contacting force, to reduce the 
tension of the garniture tape 10 Which is eXerted by the 
tension roller 28. 

[0057] According to veri?cation conducted by inventors 
of the present invention, the tension (running load) applied 
to the garniture tape 10 is rapidly increased in a Zone 
betWeen the loWer forming guide 18 and the Wrapping 
section 8 in the running path of the garniture tape 10. 
Outside of this Zone, the tension of the garniture tape 10 is 
decreased. If the tension of the garniture tape 10 Which is 
eXerted by the tension roller 28 is increased, relative to this 
increase, the tension of the garniture tape 10 in the above 
mentioned Zone is also heightened. 

[0058] Tension ?uctuation of the garniture tape 10 applies 
great repeated load to a material (aramid ?bers or the like) 
of the garniture tape 10, thereby causing Wear and tear of the 
garniture tape 10 at an early stage. If the repeated load, or 
tension ?uctuation, of the garniture tape 10 is lessened, a 
fatigue limit of the garniture tape 10, shoWn by an S-N 
curving line, is raised, Which increases the service life of the 
garniture tape 10. 

[0059] As a result, the presser unit 32 strengthens the 
contacting force of the garniture tape 10 With respect to the 
outer circumferential surface of the driving drum 12, and in 
proportion as the contacting force strengthened, the tension 
required in the garniture tape 10 is decreased. Therefore, the 
tension of the garniture tape 10 Which is eXerted by the 
tension roller 28 is reduced, so that the tension ?uctuation of 
the garniture tape 10 is suppressed during the travel of the 
garniture tape 10. This causes elongation of the service life 
of the garniture tape 10. 
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[0060] In this regard, the inventors con?rmed that When 
the forming apparatus 4 of the present embodiment com 
prising the presser unit 32 is compared With a conventional 
forming apparatus Without the presser unit 32 in terms of the 
service life of the garniture tape 10, the forming apparatus 
4 of the present embodiment provides more service life of 
the garniture tape 10 than the conventional forming appa 
ratus. 

[0061] FIG. 5 shoWs a presser belt unit 50 that can be 
replaced by the presser unit 32. 

[0062] The presser belt unit 50 comprises an endless 
presser belt 52. The presser belt 52 presses the garniture tape 
10 against the outer circumferential surface of the driving 
drum 12 in the Wrapping contact area. More speci?cally, the 
presser belt unit 50 includes tWo guide rollers 54 and 55 for 
guiding the travel of the presser belt 52, the guide rollers 54 
and 55 being rotatably supported by the respective roller 
shafts. The roller shafts are ?Xed to the frame of the forming 
apparatus 4. Referring to FIG. 5, the guide roller 54 is 
located on the left of the driving drum 12, and the guide 
roller 55 under the driving drum 12. 

[0063] The presser belt unit 50 further includes a tension 
roller 56 for guiding the travel of the presser belt 52, the 
tension roller 56 being located on the right of the driving 
drum 12. A part of the presser belt 52, Which is located 
betWeen the guide roller 54 and the tension roller 56, is 
Wound around the driving drum 12 through the garniture 
tape 10. 

[0064] The tension roller 56 is rotatably supported by a 
roller shaft, Which is connected to an actuator 58. The 
actuator 58 includes an air cylinder, for eXample. Once 
driven, the actuator 58 can push up the roller shaft of the 
tension roller 56. In result, the tension roller 56 is moved 
from a rest position shoWn by a chain double-dashed line of 
FIG. 5 to a Working position located above. In the Working 
position, the tension roller 56 presses the presser belt 52 
against the outer circumferential surface of the driving drum 
12 through the garniture tape 10, to thereby increase the 
contacting force of the garniture tape 10 against the outer 
circumferential surface of the driving drum 12. 

[0065] In addition, the air cylinder 58 may be displaced by 
an actuator using hydraulic pressure or solenoid. 

[0066] FIG. 6 shoWs the driving drum 12 having the 
function of the presser unit 32 or the presser belt unit 50. In 
this case, the driving drum 12 is a suction drum and has an 
outer circumference formed as a suction face 12s. A suction 
area S of the suction face 12s may eXtend over the Whole 
Wrapping contact area of the garniture tape 10 or may eXtend 
over a part of the Wrapping contact area, in vieW of the 
circumferential direction of the driving drum 12. Further 
more, in the Wrapping contact area, the suction area S may 
be divided in the circumferential direction of the driving 
drum 12. 

[0067] The driving drum 12 shoWn in FIG. 6 sucks the 
garniture tape 10 on the suction face thereof, and this results 
in an increase in the contacting force of the garniture tape 10 
With respect to the outer circumferential surface of the 
driving drum 12. 

[0068] Either the presser belt unit 50 or the suction drum 
12, instead of the presser unit 32, can decrease the tension 
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of the garniture tape 10 While preventing a slip of the 
garniture tape 10. Consequently, the tension ?uctuation of 
the garniture tape 10 is suppressed, and the service life of the 
garniture tape 10 can be elongated. 

[0069] In the forming apparatus 4, various modi?cations 
for lessening the running resistance of the garniture tape 10 
can be added, and these modi?cations Will be described 
beloW. 

[0070] FIGS. 7 and 8 concretely shoW the loWer forming 
guide 18. The loWer forming guide 18 includes tWo half 
guides 60 and 62, Which are located at the respective sides 
of the running path of the garniture tape 10. The half guides 
60 and 62 de?ne a forming groove 63 therebetWeen. The 
forming groove 63 has a guide face 64 for guiding a back 
surface of the garniture tape 10, the guide face 64 being 
formed of a bottom face and both inner side surfaces of the 
forming groove 63. 

[0071] The half guides 60 and 62 are separated from each 
other at a prescribed distance, and there is a slit 61 in the 
bottom of the forming groove 63. The slit 61 extends in the 
running direction of the garniture tape 10. In the slit 61, there 
are disposed a large number of spacers 65 so as not to 
protrude from the bottom of the forming groove 63. The 
spacers 65 are arranged in a roW at intervals in the running 
direction of the garniture tape 10. The half guides 60 and 62 
are connected to each other With bolts, not shoWn, With the 
spacers 65 therebetWeen. 

[0072] Furthermore, a plurality of rollers 66 are accom 
modated in the loWer forming guide 18, the rollers 67 being 
arranged alternately With the spacers 65. A part of an outer 
circumference of each roller 66 is located in the slit 61 to 
form a part of the bottom of the forming groove 63. 

[0073] More speci?cally, as illustrated in FIG. 8, the half 
guides 60 and 62 have recessed portions 70 and 72 in 
corresponding surfaces thereof faced to each other through 
the slit 61. The recessed portions 70 and 72 de?ne an 
accommodation chamber 67 for the corresponding roller 66. 
Housed in the accommodation chamber 67 is a boss 68 of 
the roller 66, and the boss 68 protrudes on both sides of the 
roller 66. 

[0074] The boss 68 of the roller 66 is rotatably supported 
by a roller shaft 74 through a pair of bearings 76, and both 
ends of the roller shaft 74 project on both sides of the boss 
68. In the bottoms of the recessed portions 70 and 72, there 
are formed respective guide holes 69, in Which the corre 
sponding ends of the roller shaft 74 are slidably received. 

[0075] Flanges 78 and 80 are formed in the roller shaft 74. 
The ?anges 78 and 80 are located on both sides of the boss 
68 to sandWich the boss 68 of the roller 66 therebetWeen. 
The ?ange 78 is in contact With the bottom of the recessed 
portion 70, and a coned disc spring 82 is located betWeen the 
?ange 80 and the bottom of the recessed portion 72. The 
coned disc spring 82 surrounds the roller shaft 74 and urges 
the roller shaft 74 toWard the recessed portion 70 through the 
?ange 80. Accordingly, the ?ange 78 is pressed against the 
bottom of the recessed portion 70, and the roller 66 is 
accurately positioned in relation to the slit 61, thereby 
making rotations Without contacting the half guides 60 and 
62. Additionally, a coil spring may be utiliZed in place of the 
coned disc spring 82. 
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[0076] When the garniture tape 10 passes through the 
loWer forming guide 18, the travel of the garniture tape 10 
is guided by the forming groove 63, that is, the guide face 
64 thereof. At this time, the shredded tobacco layer T is 
compression-molded as mentioned above, so that the shred 
ded tobacco layer T strongly compresses the garniture tape 
10 onto the guide face 64 through the paper Web P. There 
fore, the running resistance of the garniture tape 10 is 
notably increased especially in the loWer forming guide 18. 

[0077] HoWever, since a part of the bottom of the forming 
groove 63 in the loWer forming guide 18 is formed of the 
rollers 66, the running resistance of the garniture tape 10 is 
decreased. Consequently, the tension ?uctuation of the gar 
niture tape 10 is suppressed. 

[0078] FIG. 9 concretely shoWs the above-mentioned tape 
guide’s 24 serving in pairs. 

[0079] The tape guides 24 have respective surfaces faced 
to each other and given a Wavy shape. Crests of Waves of the 
Wavy surfaces 24a are directed doWnstream, in vieW of the 
running direction of the garniture tape 10. 

[0080] Each tape guide 24 has three guide rollers 86 in a 
terminal end portion thereof, and the guide rollers 86 are 
arranged at intervals in the running direction of the garniture 
tape 10. Speci?cally, three recessed portions 88 are formed 
in each tape guide 24, and the guide rollers 86 are received 
in the recessed portions 88 in a horiZontal posture. Each 
guide roller 86 is rotatably supported by a roller shaft, and 
the roller shaft of the guide roller 86 is ?xed to a bracket 90. 
The brackets 90 are ?tted to the tape guides 24. An outer 
circumferential surface of the guide roller 86 guides the 
travel of the garniture tape 10 outside the recessed portion 88 
While in rotational contact With the garniture tape 10. 

[0081] The Wavy surfaces 24a of the tape guides 24 have 
small contact areas that contact both side edges of the 
garniture tape 10, and this decreases the friction and running 
resistance of the garniture tape 10. 

[0082] After passing through the tape guides 24, the 
garniture tape 10 is recovered from the U-like shape to a ?at 
shape While guided by a recovery guide 96. In this process, 
both side edges of the garniture tape 10 are strongly pressed 
on the terminal end portions of the tape guides 24. Since the 
guide rollers 86 are located in the terminal end portions of 
the tape guides 24, hoWever, the garniture tape 10 can exit 
smoothly from the tape guides 24. Therefore, the friction of 
the garniture tape 10 is decreased. 

[0083] FIG. 10 shoWs a part of the forming bed 17. 

[0084] The forming bed 17 has a guide groove 92, Which 
is formed into a semicircular shape in section. A great 
number of dimples 94 are formed in an inner surface of the 
guide groove 92. The dimples 94 are distributed in the inner 
surface of the guide groove 92 in the form of a matrix. 

[0085] Each dimple 94 has a pore siZe falling in the range 
of from approximately 0.5 mm to 1.0 mm and a depth in the 
range of from approximately 0.1 mm to 0.5 mm. The 
dimples 94 have no adverse affect on the travel of the 
garniture tape 10, namely the forming of the tobacco rod R. 
The dimples 94 can be formed by means of an electrical 
discharge machine or the like, for example. 

[0086] Since the guide groove 92 of the forming bed 17 
has a large number of dimples 94, the friction and running 



US 2005/0051181 A1 

resistance of the garniture tape 10 are decreased. Accord 
ingly, the tension ?uctuation of the garniture tape 10 is 
suppressed, and the service life of the garniture tape 10 is 
increased. 

[0087] The dimples 94 may be irregularly distributed in 
the inner surface of the guide groove 92. It is also possible 
that the guide groove 92 have the inner surface subjected to 
sandblast, in place of the dimples 94. 

[0088] As described above, the forming apparatus 4 is 
capable of reducing the tension required in the garniture tape 
10 and the running resistance of the garniture tape 10. 
Therefore, it is possible not only to elongate the service life 
of the garniture tape 10 but also to prevent damage to the 
garniture tape 10, Which is attributable to abrasion, or more 
speci?cally, tears caused in both side edges of the garniture 
tape 10. 

[0089] The present invention is not limited to the above 
embodiment and may be modi?ed in various Ways. For 
instance, the presser unit 32, the presser belt 52 and the 
suction drum 12 may be used in arbitrary combination. 

1. A rod-like article forming apparatus comprising a 
supplying section for supplying a ?lling material and a 
Wrapping section for Wrapping the ?lling material supplied 
from said supplying section in a paper Web to form the ?lling 
material into a rod-like article; Wherein 

said Wrapping section includes: 

an endless garniture tape used for forming the rod-like 
article and having a forWard portion that eXtends 
through said Wrapping section and receives the paper 
Web With the ?lling material and a backWard portion 
continuing to said forWard portion, 

a rotatable driving drum that causes said garniture tape to 
travel in one direction and has a Wrapping contact area 
in Which said backWard portion of said garniture tape is 
Wound around an outer circumferential surface of said 
driving drum, 

a tensioner for applying tension to said garniture tape; and 

a presser device for pressing said backWard portion of 
said garniture tape against the outer circumferential 
surface of said driving drum in said Wrapping contact 
area of said driving drum. 

2. The forming apparatus according to claim 1, Wherein 

said presser device includes: 

a pressing member for sandWiching said backWard por 
tion of said garniture tape betWeen the outer circum 
ferential surface of said driving drum and said pressing 
member; and 
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driving means for pressing said pressing member toWard 
the outer circumferential surface of said driving drum. 

3. The forming apparatus according to claim 2, Wherein 

said pressing member has a plurality of presser rollers 
arranged along the outer circumferential surface of said 
driving drum; and said presser rollers are in rotational 
contact With said backWard portion of said garniture 
tape. 

4. The forming apparatus according to claim 3, Wherein 

said Wrapping section further includes: 

a guide path for guiding said forWard portion of said 
garniture tape; and 

a reduction device for reducing friction resistance that 
generates betWeen said guide path and said forWard 
path portion of said garniture tape. 

5. The forming apparatus according to claim 2, Wherein 

said pressing member has an endless presser belt Wound 
around said Winding area of said driving drum through 
said garniture tape; and said presser belt travels in 
conjunction With said backWard path portion of said 
garniture tape. 

6. The forming apparatus according to claim 5, Wherein 

said Wrapping section further includes: 

a guide path for guiding said forWard path portion of said 
garniture tape; and 

a reduction device for reducing friction resistance that 
generates betWeen said guide path and said forWard 
portion of said garniture tape. 

7. The forming apparatus according to claim 1, Wherein 

said presser device has a suction face formed in the outer 
circumferential surface of said driving drum; and 

said suction face sucks said backWard portion of said 
garniture tape in said Wrapping contact area. 

8. The forming apparatus according to claim 7, Wherein 

said Wrapping section further includes: 

a guide path for guiding said forWard portion of said 
garniture tape; and 

a reduction device for reducing friction resistance that 
generates betWeen said guide path and said forWard 
path portion of said garniture tape. 


