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(7) ABSTRACT

Smokable rods of cigarettes are manufactured using wrap-
ping materials that incorporate at least one fibrous material
(e.g., flax fibers, hardwood pulp fibers and/or softwood pulp
fibers) at least one filler material (e.g., calcium carbonate in
particulate form). The wrapping materials possess multi-
layer coatings. The wrapping materials possess coatings in
the form of series of spaced apart bands, each band pos-
sessing a series of layers. At least one of the coating layers
can have a filler material dispersed or suspended within a
film-forming material of that layer.
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WRAPPING MATERIALS FOR SMOKING
ARTICLES

CROSS REFERENCE TO RELATED
APPLICATION

[0001] This is a divisional of U.S. patent application Ser.
No. 10/303,646, filed Nov. 25, 2002, which is a continua-
tion-in-part of co-pending U.S. patent application Ser. No.
09/929,609, filed Aug. 14, 2001, both applications of which
are incorporated by reference herein.

BACKGROUND OF THE INVENTION

[0002] The present invention relates to smoking articles,
and in particular, to wrapping materials suitable for use as
components of those smoking articles.

[0003] Popular smoking articles, such as cigarettes, have a
substantially cylindrical rod shaped structure and include a
charge, roll or column of smokable material such as shred-
ded tobacco (e.g., in cut filler form) surrounded by a paper
wrapper thereby forming a so-called “smokable rod” or
“tobacco rod.” Normally, a cigarette has a cylindrical filter
element aligned in an end-to-end relationship with the
tobacco rod. Typically, a filter element comprises plasticized
cellulose acetate tow circumscribed by a paper material
known as “plug wrap.” Certain cigarettes incorporate a filter
element having multiple segments, and one of those seg-
ments can comprise activated charcoal particles. Typically,
the filter element is attached to one end of the tobacco rod
using a circumscribing wrapping material known as “tipping
paper.” It also has become desirable to perforate the tipping
material and plug wrap, in order to provide dilution of drawn
mainstream smoke with ambient air. Descriptions of ciga-
rettes and the various components thereof are set forth
Tobacco Production, Chemistry and Technology, Davis et al.
(Eds.) 1999. Various properties of paper materials used for
cigarette manufacture, and of the cigarettes manufactured
using those papers, are set forth in Durocher, 771, 188-194
(3/1985).

[0004] A cigarette is employed by a smoker by lighting
one end thereof and burning the tobacco rod. The smoker
then receives mainstream smoke into his/her mouth by
drawing on the opposite end (e.g., the filter end) of the
cigarette. During the time that the cigarette is not being
drawn upon by the smokKer, that cigarette remains burning.
Also, during the time that the cigarette is not being drawn
upon, sidestream smoke is generated and directly enters the
atmosphere from the lit end of the cigarette.

[0005] Numerous attempts have been made to provide
cigarettes that generate relatively low levels of visible
sidestream smoke. See, for example, U.S. Pat. No. 4,924,
888 to Perfetti et al.; and U.S. Pat. No. 5,143,098 to Rogers
et al. Certain attempts to reduce the levels of visible side-
stream smoke generated by cigarettes have involved the use
of tobacco rods having multiple layers of circumscribing
wrapping materials. See, for example, U.S. Pat. No. 4,998,
543 to Goodman; U.S. Pat. No. 5,220,930 to Gentry; and
U.S. Pat. No. 5,271,419 to Arzonico et al.

[0006] Numerous references propose applying films to the
paper wrapping materials of tobacco rods. See, for example,
U.S. Pat. No. 1,909,924 to Schweitzer; U.S. Pat. No. 4,607,
647 to Dashley; and U.S. Pat. No. 5,060,675 to Milford et al.
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[0007] Numerous attempts have been made to control the
manner that a cigarette burns when that cigarette is not being
drawn upon. See, for example, U.S. Pat. No. 2,666,437 to
Lattof;, U.S. Pat. No. 3,030,963 to Cohn; U.S. Pat. No.
4,146,040 to Cohn; U.S. Pat. No. 4,453,553 to Cohn; U.S.
Pat. No. 4,489,650 to Weinert; U.S. Pat. No. 4,489,738 to
Simon; and U.S. Pat. No. 4,615,345 to Durocher.

[0008] Banded paper wrapping materials that are used for
cigarette manufacture possess segments defined by the com-
position, location and properties of the various materials
within those wrapping materials. Numerous references con-
tain disclosures suggesting various banded wrapping mate-
rial configurations. See, for example, U.S. Pat. No. 1,996,
002 to Seaman; U.S. Pat. No. 1,999,222 to Wienberger; U.S.
Pat. No. 2,013,508 to Seaman; U.S. Pat. No. 4,452,259 to
Norman et al.; U.S. Pat. No. 4,889,145 to Adams et al.; U.S.
Pat. No. 5,417,228 to Baldwin et al.; U.S. Pat. No. 5,878,753
to Peterson et al., U.S. Pat. No. 5,878,754 to Peterson et al.;
and U.S. Pat. No. 6,198,537 to Bokelman et al.; U.S. Pat.
Application 2002/0139381 to Peterson et al.; and PCT WO
02/37991 and PCT WO 02/55294. Methods for manufac-
turing banded-type wrapping materials have been proposed.
See, for example, U.S. Pat. No. 4,739,775 to Hampl, Jr.; U.S.
Pat. No. 4,945,932 to Mentzel et al.; U.S. Pat. No. 5,474,095
to Allen et al; and PCT WO 02/44700 and PCT WO
02/055294. Banded papers having segments of paper,
fibrous cellulosic material, or particulate material adhered to
a paper web also have been proposed. See, U.S. Pat. No.
5,191,906 to Myracle, Jr.; U.S. Pat. No. 5,263,999 to Bald-
win et al.; U.S. Pat. No. 5,417,228 to Baldwin et al. and U.S.
Pat. No. 5,450,863 to Collins et al.; and U.S. Pat. Applica-
tion 2002/0092621 to Suzuki.

[0009] 1t would be desirable to provide a cigarette manu-
facturer with a manner or method to produce a cigarette that
possesses controlled burn characteristics resulting from
alterations to the wrapping material of the tobacco rod of
that cigarette.

SUMMARY

[0010] The present invention relates to wrapping materials
for smoking articles, and to methods for making those
wrapping materials. The present invention also relates to
smoking articles, such as cigarettes, that are manufactured
using those wrapping materials. The wrapping material
incorporates at least one fibrous material (e.g., flax fibers,
hardwood pulp fibers and/or softwood pulp fibers) and most
preferably incorporates at least one filler material (e.g., an
inorganic, essentially water insoluble material, such as cal-
cium carbonate in particulate form). The wrapping material
has deposited thereon, or otherwise applied thereto, at least
one layer of coating, and most preferably, a multi-layer
coating, in the form of a predetermined pattern.

[0011] In one aspect, the wrapping material possesses a
coating in the form of a plurality of spaced apart bands. Each
band possesses a series of layers, and those layers each can
be continuous layers. Each layer most preferably comprises
a film-forming material, such as a polymeric resin. A highly
preferred film-forming material is ethylcellulose. At least
one of the coating layers can have a filler material dispersed
or suspended within the other components of the formula-
tion used to provide that coating layer. A highly preferred
filler is provided by particles of calcium carbonate.
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[0012] In one aspect, the wrapping material is composed
of a base sheet having a major surface and possessing a
plurality of bands applied to that major surface in the form
of a pattern. Each band possesses at least two layers, and
each layer can be a continuous layer. Those layers include a
first or bottom layer applied to a major surface of the base
sheet, and a top layer applied over that bottom layer. In one
aspect, the bottom layer has a width greater than that of the
top layer. In another aspect, the bottom layer has a width
essentially equal to that of the top layer. In another aspect,
the top layer has a width greater than that of the bottom
layer. If desired, at least one layer of coating (i.e., a primary
coating) can be applied to the major surface prior to appli-
cation of the aforementioned pattern. If desired, at least one
layer of coating (i.e., an overcoating) can be applied to the
major surface after application of the aforementioned pat-
tern.

[0013] In another aspect, the wrapping material is com-
posed of a base sheet having a major surface and possessing
a plurality of bands applied to that major surface in the form
of a pattern. Each band possesses at least three layers. Those
layers include a first or bottom layer applied to a major
surface of the base sheet, a middle layer applied over that
bottom layer, and a top layer applied over that middle layer.
In one aspect, the widths of all of the layers are essentially
equal to one another. In one aspect, the bottom layer has a
width different from that of the middle layer, and the middle
layer has a width essentially equal to or different from that
of the top layer. In another aspect, the bottom layer has a
width essentially equal to that of the middle layer, and the
middle layer has a width different than that of the top layer.
The width of the bottom layer can be greater than that of the
middle layer, and the width of the middle layer can be
greater than that of the top layer. Either or both of the middle
and top layers can have widths that are greater than that of
the bottom layer. The top layer can have a width that is
greater than that of the middle layer. For a layer that has a
width different from that of another layer, each of those
layers most preferably are positioned relative to one another
so that both of the ends of that each layer are equally off-set
relative to the respective ends of other layer. If desired, at
least one layer of coating can be applied to the major surface
prior to application of the aforementioned pattern. If desired,
at least one layer of coating can be applied to the major
surface after application of the aforementioned pattern.

[0014] In another aspect, the wrapping material is com-
posed of a base sheet having a major surface and possessing
a plurality of bands applied to that major surface in the form
of a pattern. Each band possesses at least four layers, and
each layer can be a continuous layer. Those layers include a
first or bottom layer applied to a major surface of the base
sheet, a second or bottom middle layer applied over that
bottom layer, a third or top middle layer applied over the
second layer, and a fourth or top layer applied over the third
layer. For each band, the layer that is applied directly to the
wrapping material (i.e., the first or bottom layer) has a
second layer applied thereto. The width of the second layer
can be essentially the same as, greater than, or less than, that
of the first layer. For a second layer that has a width different
from that of the first layer, the second layer most preferably
is positioned relative to the first layer so that both of the ends
of that second layer are equally off-set relative to the ends of
the first layer. The second layer has a third layer applied
thereto. The width of the third layer can be essentially the
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same as, greater than, or less than, that of the second layer.
For a third layer that has a width different from that of the
second layer, the third layer most preferably is positioned
relative to the second layer so that both of the ends of that
third layer are equally off-set relative to the ends of the
second layer. The third layer has a fourth layer applied
thereto. The width of the fourth layer can be essentially the
same as, greater than, or less than, that of the third layer. For
a fourth layer that has a width different from that of the third
layer, the fourth layer most preferably is positioned relative
to the third layer so that both of the ends of that fourth layer
are equally off-set relative to the ends of the third layer. If
desired, at least one layer of coating can be applied to the
major surface prior to application of the aforementioned
pattern. If desired, at least one layer of coating can be
applied to the major surface after application of the afore-
mentioned pattern.

BRIEF DESCRIPTION OF THE FIGURES

[0015] FIG. 1 is a schematic illustration of an apparatus
for applying printed patterns to wrapping materials, there
being shown a side view of several gravure printing press
stations;

[0016] FIG. 2 is a perspective of a portion of a web of a
wrapping material;

[0017] FIG. 3 is an exploded perspective of smoking
article, showing the smokable material, the wrapping mate-
rial components, and the filter element; and

[0018] FIG. 4-22 are enlarged, cross-sectional side views
of cigarette wrapping materials showing multi-layer coat-
ings applied to the major surfaces of base sheets as bands
that are longitudinally-spaced and extend transversely to the
longitudinal axes of those materials.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

[0019] In accordance with the present invention, at least
one layer of coating, and most preferably, several layers of
coating formulation, are applied to a wrapping material,
preferably using a printing process. Most preferably, the
coating formulation is applied using intaglio processes. As
such, gravure coating techniques, such as rotogravure print-
ing techniques, are particularly preferred. Other techniques
for the coating formulation to the wrapping material include
blade coating, air-knife coating, roll-coating and shaft coat-
ing techniques. Alternatively and/or additionally, the layers
of coating formulation can be applied by spraying, ink jet
coating, or other similar coating techniques. A printed wrap-
ping material is provided with a pattern such as is provided
by application of at least one additive material to a formed
wrapping material. The pattern is applied to the wrapping
material in a so-called offline fashion (i.e., offline relative to
the manufacture of that wrapping material).

[0020] Gravure printing techniques involve printing from
the continuous surface of a metal cylinder engraved
mechanically or etched chemically so as to possess minute
grooves or cells below the surface of that cylinder. A typical
printing cylinder surface is provided by etching a smooth,
polished copper surface and plating that etched surface with
chrome. Those recessed cells or grooves hold liquid (or
liquid dispersion) formulations form impressions, layers or
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“bumps” to be deposited onto the desired location of a
substrate, such as a continuous web of paper wrapping
material. Rotogravure printing presses have been commer-
cially available from Bobst Champlain, Inc.; from Cerutti
Sp.A.; from Rotomek, S.p.A.; from Intra-Roto, Inc.; as
Merkur Heliostar from Wirdmoller & Holscher, and KBA
TR 7B from Albert-Frankenhal AG. Gravure printing tech-
niques are described in Pocket Pal, published by Interna-
tional Paper Company (1970); Scarlett et al., What the
Printer Should Know About Ink (1984); and Gravure, Pro-
cess and Technology, Grav. Educ. Fdn. and Grav. Assoc.
Amer. (1991). Thus, the selection and operation of gravure
printing equipment will be readily apparent to one skilled in
the art of printing. See, for example, U.S. Pat. Application
2002/0139381 to Peterson et al. Equipment and techniques
for applying coatings and inks to paper wrapping materials
suitable for the manufacture of tobacco rods for cigarettes
are set forth in U.S. Pat. No. 5,060,675 to Milford et al.; U.S.
Pat. No. 5,878,753 to Peterson et al.; U.S. Pat. No. 5,878,754
to Peterson et al.; and PCT WO 02/37991. See, also, U.S.
Pat. No. 4,474,110 to Rosner.

[0021] Referring to FIG. 1, there is shown a gravure
printing press 10 of the type useful for printing desired
components as predetermined patterns onto wrapping mate-
rials. In operation, a wrapping material 14 is unwound from
a large payout roll 17. The payout roll 17 is shown rotating
in a clockwise direction, causing the continuous web of
wrapping material 14 to travel in the direction shown by
arrow 20. The size of the payout roll can vary, and an
exemplary payout roll provides a continuous sheet of about
31 inches wide and about 16,000 meters in length. The
continuous web of wrapping material is passed, in succes-
sion, through a plurality printing stations and drying sta-
tions, shown as a series of four printing stations 25, 27, 29
and 31, and four drying stations 33, 35, 37, 39. The resulting
printed and dried web then is wound onto a take-up roll 44
(i.e., the wrapping material is adapted in such a manner that
it can be wound on or as a roll).

[0022] The take-up roll then is unwound and slit to pro-
vide a plurality of webs of the desired size, and those webs
are re-wound into bobbins for use on cigarette making
machines for the manufacture of tobacco rods for cigarettes
(not shown). Dried wrapping materials of the present inven-
tion preferably have residual liquid carrier or solvent levels
that are less than about 300 mg/ream (a ream being 3,000
square feet).

[0023] The first printing station 25 includes a first etched
printing cylinder 48 that is rotated clockwise through a first
liquid (or liquid dispersion) coating mixture or printing
formulation 51. That printing formulation or ink 51 is
located in a first trough or pan 54, and some of that ink
within that trough is picked up onto the printing surface face
(not shown) of that cylinder 48. An exemplary printing
cylinder is a metal cylinder having a cylinder face length of
about 54 inches, and a diameter of about 11.28 inches; and
such a cylinder can have an etched region sufficient to print
the web in the desired manner (e.g., a 31 inch etched region
on the cylinder face is sufficient to print a web of 31 inch
width). Optionally, the cylinder 48 and the trough 54 con-
taining the ink 51 can be equipped with heating equipment
(not shown). Heating of the ink to elevated temperatures is
desirable for certain printing formulations that might other-
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wise exhibit relatively high viscosities at temperatures
approximating those of ambient conditions.

[0024] A first doctor blade 56 (e.g., a steel blade extending
along the printing surface face of the cylinder) is located
downstream from the trough 54, and is positioned against
the etched surface of the first printing cylinder 48 in a
manner so as to wipe off surplus ink from that cylinder while
allowing the desired ink for printing to be retained within the
etched grooves of that cylinder. The continuous web of
wrapping material 14 passes through a tension compensation
roll system 60, and between the first printing cylinder 48 and
a first impression cylinder 68. When that wrapping material
passes the region between the printing cylinder 48 and the
impression cylinder 68, the compressive forces provided
between the surfaces of those two cylinders cause the ink to
be transferred from the printing cylinder, and to be pressed
onto (and hence applied) to the wrapping material,. Depend-
ing upon the pattern etched into the surface of the printing
cylinder, a pattern is printed onto a major surface (not
shown) of the wrapping material. The amount of ink depos-
ited onto the substrate in a particular region of that substrate
depends upon factors such as the depth of each etched cell,
the area of each cell, and the spacing between the cells.
Great numbers of relatively large volume etched cells that
are closely spaced allow a relatively large amount of ink to
be deposited onto a substrate. The ink is printed onto the
major surface of the wrapping material in the form of a
discrete layer or bump.

[0025] After the coating formulation is applied to the
wrapping material, the carrier liquid or liquid solvent of the
ink is removed from the wrapping material. Typically, the
liquid is removed by evaporation techniques, which usually
are provided by heating the wrapping material. As such,
printed wrapping material is passed through a first dryer 33
to remove liquid solvent or carrier (e.g., by evaporation)
from the printed region of the wrapping material. An exem-
plary dryer is a gas fired, high velocity forced air oven
having a longitudinally-extending heating space of about 40
feet. Typically, the dryer is set to a desired temperature (e.g.,
about 140° F.), and a given portion of the printed wrapping
material is present within the dryer for about 1 second to
about 5 seconds, and normally about 2 to about 3 seconds.
Each respective dryer can be set at a different temperature,
depending upon factors such as the volatility and amount of
the particular liquid solvent or carrier. Typically, the wrap-
ping material is heated and treated sufficiently to remove
residual solvent of the coating formulation such that any
residual amount of solvent is present in an amounts that are
low enough to not adversely affect to any significant degree
the performance characteristics, chemical nature or sensory
characteristics of the smoke generated by a smoking article
manufactured from that wrapping material.

[0026] The continuous web of wrapping material 14 then
is passed through a second printing station 27. The second
printing station 27 includes a second etched printing cylin-
der 75 that is rotated clockwise through a second liquid (or
liquid dispersion) coating mixture or printing formulation
77. That printing formulation or ink 77 is located in a second
trough or pan 79, and some of that ink within that trough is
picked up onto the printing surface face (not shown) of that
cylinder 75. Optionally, the ink can be subjected to elevated
temperatures by heating the cylinder 75 and trough 79.
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[0027] A second doctor blade 83 is located downstream
from the trough 79, and is positioned against the etched
surface of the second printing cylinder 75 in a manner so as
to wipe off surplus ink from that cylinder while allowing the
desired ink for printing to be retained within the etched
grooves of that cylinder. The continuous web of wrapping
material 14 passes through a tension compensation roll
system 85, and between the second printing cylinder 75 and
a second impression cylinder 90. The ink is transferred from
the printing cylinder 75, and hence applied to the wrapping
material 14, when that wrapping material passes the region
between the printing cylinder and the impression cylinder
90. Depending upon the pattern etched into the surface of the
printing cylinder, a second pattern is printed onto a major
surface (not shown) of the wrapping material. The ink is
printed onto the major surface of the wrapping material in
the form of a discrete layer or bump. The printed wrapping
material then is passed through a second dryer 35 to remove
liquid solvent or carrier (e.g., by evaporation) from the
printed region of the wrapping material. Preferably, the ink
of the second printing station is printed directly on top of the
previously printed layer; that is, using types of printing
techniques known as “trap printing.”

[0028] The continuous web of wrapping material 14 then
is passed through third and fourth printing stations 29, 31,
and third and fourth drying stations 37, 39, respectively and
successively. The types of components and manner of opera-
tion of those third and fourth printing stations and drying
stations are essentially identical to those of the first two
printing and drying stations that have been described pre-
viously. Besides the printing press 10 of the type shown in
FIG. 1 (ie., a press possessing four printing stations),
similar types of printing presses possessing other numbers of
printing stations (e.g., 2, 3, 5, 6, 7, 8, 9 or 10 printing
stations) can be employed.

[0029] Certain printing stations of the printing press 10
can be modified, if desired. For example, certain printing
stations can be suitably configured so as to allow printing on
both sides (i.c., on both major surfaces) on the wrapping
material. Additionally, printing stations can be suitably
configured with heating apparatus so as to allow certain
film-forming materials to be printed in a solid (i.e., solvent-
free) form.

[0030] The various printed layers are aligned or registered
in order that a coating of a predetermined pattern can by
provided on a major surface of the wrapping material. It is
most desirable to employ automatic detection devices 92,
94, 96 and 98, in order to identify and control the positioning
of various coated layers, and hence provide for alignment or
registration of those layers. Each respective detector system
is positioned downstream of the print cylinder/impression
cylinder combination, detects that just printed bump, and
provides an output for controlling registration of the printing
of a subsequent coating layer on top of the previously
printed layer. Such automatic detection devices are particu-
larly useful for registering the application of multiple print-
ing formulations upon materials that are moving at relatively
high speeds (e.g., in excess of about 500 feet/minute).
Suitable automatic detection devices are those optical detec-
tion devices that operate in the visible, ultraviolet or near
infrared range. As such, an appropriate sensor is linked to a
computer and/or controller that can perform the function of
automatically controlling the location at which subsequent
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printing cylinders apply the various layers into the desired
printed pattern (i.e., there is control of the registration of the
various printed layers).

[0031] Certain coating formulations, such as those that are
clear and colorless, can be difficult to align, particularly
when using visual alignment techniques. In order to employ
detection devices, such as visible and ultraviolet sensors, in
order to assist in locating printed layers on the wrapping
material, it is often desirable to incorporate an effective
amount of a suitable optical brightener into the coating
formulation. Exemplary registration systems include the
Autotron 2600D from PressTech Controls Ltd., the View
Point Vision System from CC 1, the PC3100 series systems
available from Eltromat Electronics, Inc., and those ultra-
violet detection systems available from Dr. Grobel UV-
Elektronic GmbH. Such types of systems can be used for
quality control purposes as well as for ensuring the proper,
desired alignment of the numerous printed layers of the
desired pattern.

[0032] Typically, registration marks in the “dead space”
on either extreme side of the wrapping material are identi-
fied using suitable detection equipment, and the collected
data associated with the location of a printed layer are used
to align and register the location where subsequent layers are
printed using subsequent printing cylinders. It also is desir-
able to provide each cylinder printing face with a marked
reference point to provide a unique printed shape onto the
dead space region on the opposite side of the wrapping
material at a predetermined location. As such, a machine
operator can manually identify those printed marks (e.g.,
through the use of a suitable strobe light), compare the
location of those marks, and determine whether or not
subsequent printing cylinders are properly applying subse-
quent printing formulations in the appropriate locations. In
the event that the various layers are not being applied in the
desired locations, adjustment of the operation of subsequent
printing cylinders can be made in order to ensure proper
alignment of the various printed layers.

[0033] If desired, the wrapping material can be evaluated
to determine its porosity and basis weight prior to the time
that the wrapping material is wound onto the take-up roll.
Typical devices designed for determining the porosity and
coating weight of the printed wrapping material often do not
provide accurate and reliable measurement of wrapping
material that travels at the relatively high speeds common
during the use of gravure printing equipment. Although a
printed sample can be obtained from a roll and evaluated for
proper porosity and coating weight, it is desirable to measure
those properties of a printed wrapping material in an
“online” fashion, particularly to help ensure consistent and
effective application of printing formulation. In order to
facilitate automatic online measurement of porosity and
coating weight (e.g., using equipment available from
sources such as Borgwaldt and Extrol, respectively), a
festoon system (similar to those found on typical gravure
presses), is incorporated into the printing press, particularly
in that region of the printing press after the last printing
cylinder and before the take-up roll. In the region of that
festoon system are located the application weight sensors
and porosity inspection systems. The decrease in the speed
of travel of the wrapping material in the region of the festoon
system provides the opportunity for appropriate measure-
ment devices to record readings accurately. As such, appro-
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priate adjustments to the process conditions readily can be
make in the event that wrapping material that is out of
specification is observed.

[0034] Operation of a festoon system and its use to mea-
sure and control properties of a printed wrapping material
can be described as follows. After the final print station, an
outfeed nip is employed to control the tension of the running
web. After this outfeed nip region, a festoon section is
employed to accumulate web in the desired time increments.
A second, separate outfeed nip following the festoon section
controls tension of the web prior to winding on a take-up
roll. Typically, when measurements are taken on the printed
web, the winding speed of the finished roll is reduced while
the printing equipment continues to maintain a steady pro-
duction speed. The additional printed web that is not wound
on the finished roll accumulates in the festoon section as the
portion of the web beyond the festoon slows down to an
appropriate speed for accurate online measurement. Once
the appropriate measurements are recorded, the finished roll
is allowed to regain speed to the appropriate line speed, and
remove the excess web from the festoon section. Such
process steps occur in the desired time increments dictated
by the components necessary for desired process control.

[0035] After printing is complete, the printed wrapping
material 14 then can be taken from take-up roll 44 and slit
to the desired dimensions. Slit wrapping materials normally
are provided in the form of bobbins for use on conventional
cigarette manufacturing equipment. An exemplary slit wrap-
ping material is about 27 mm across, and as such, can be
used to provide a tobacco rod of about 24.5 mm circumfer-
ence and about 2.5 mm for an overlap seam or lap zone for
an adhesive line. The wrapping material can be slit to other
dimensions, depending up factors such as the desired cir-
cumference of the tobacco rod and the desired overlap for
the adhesive line.

[0036] Referring to FIG. 2, there is shown a portion of a
slit web of printed wrapping material 180 shown as cut away
at each end. The printed wrapping material 180 possesses a
base sheet 184, and there are two bands, 188, 190 shown as
being printed on the upper major surface of the wrapping
material and positioned so as to extend transversely to the
longitudinal axis of the wrapping material. The printed
wrapping material 180 has a length across L of about 27 mm.
The bands 188, 190 are shown as each having a width w; and
the bands are spaced apart by a distance d. It is most highly
preferred that the bands 188, 190 each are continuous bands
(ie., those bands totally cover the regions of the wrapping
material over which they are printed, and no portion of the
wrapping material remains unprinted within the banded
regions). However, certain preferred continuous bands can
be composed of two or more layers, and at least one of those
layers can have the form of discontinuous patterns.

[0037] Referring to FIG. 3, there are shown the compo-
nents of a smoking article 194 in the form of a cigarette. The
cigarette 194 includes a generally cylindrical rod 196 of a
charge or roll of smokable filler material 198 contained in a
circumscribing wrapping material 180 of the present inven-
tion. The rod 196 is conventionally referred to as a “tobacco
rod”. The ends of the tobacco rod are open to expose the
smokable filler material. At one end of the tobacco rod 196
is the lighting end 199, and at the other end is shown a filter
element 200. The cigarette 194 is shown as having one
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printed band 188 on printed wrapping material 180, and that
band circumscribes the cigarette rod in a direction transverse
to the longitudinal axis of the cigarette. That is, the band
provides a cross-directional region relative to the longitudi-
nal axis of the cigarette. The band can be printed on the inner
surface of the wrapping material (i.e., facing the smokable
filler material) or on the outer surface of the wrapping
material. Although the cigarette shown in FIG. 3 possesses
wrapping material having one band, the cigarette also can
possess wrapping material having spaced bands numbering
two, three, or more.

[0038] The cigarette 194 normally includes a filter element
200 or other suitable mouthpiece positioned adjacent one
end of the tobacco rod 196 such that the filter element and
tobacco rod are axially aligned in an end-to-end relationship,
preferably abutting one another. Filter element 200 has a
generally cylindrical shape, and the diameter thereof is
essentially equal to the diameter of the tobacco rod. The ends
of the filter element are open to permit the passage of air and
smoke therethrough. The filter element 200 includes filter
material 202 (e.g., plasticized cellulose acetate tow) that is
overwrapped along the longitudinally extending surface
thereof with circumscribing plug wrap material 206. The
filter element 200 can have two or more filter segments,
and/or flavor additives incorporated therein.

[0039] The filter element 200 is attached to the tobacco
rod 196 by tipping material 208 which circumscribes both
the entire length of the filter element and an adjacent region
of the tobacco rod. The inner surface of the tipping material
208 is fixedly secured to the outer surface of the plug wrap
206 and the outer surface of the wrapping material 180 of the
tobacco rod, using a suitable adhesive. A ventilated or air
diluted smoking article is provided with an air dilution
means, such as a series of perforations 210, each of which
extend through the tipping material and plug wrap.

[0040] The tobacco rod 196, the filter element 200 and the
cigarette 194 resulting from the combination thereof can be
manufactured using conventional cigarette and cigarette
component manufacturing techniques and equipment, with-
out any extensive modification, if any, to those conventional
techniques and equipment. Manners and methods suitable
for the commercial production of cigarettes of the present
invention will be readily apparent to those skilled in the art
of cigarette manufacture.

[0041] Cigarettes of the present invention possessing
tobacco rods manufactured using certain appropriately
treated wrapping materials of the present invention, when
tested using the methodology set forth in the Cigarette
Extinction Test Method by the National Institute of Stan-
dards and Technology (NIST), Publication 851 (1993) using
10 layers of Whatman No. 2 filter paper, meet criteria
requiring extinction of greater than about 50 percent, pref-
erably greater than about 75 percent, and most preferably
about 100 percent, of cigarettes tested. Preferably, each
cigarette possesses at least one band located in a region of
its tobacco rod such that the band is capable of providing
that cigarette with the ability to meet those cigarette extinc-
tion criteria. For a tobacco rod of a particular length incor-
porating a wrapping material possessing bands that are
aligned transversely to the longitudinal axis of the wrapping
material in a spaced apart relationship, the ratio of the length
of the tobacco rod to the sum of the width of a band and the



US 2005/0241660 A1l

distance between the bands is 1 to 2, preferably about 1.1 to
about 1.4, and most preferably about 1.2.

[0042] For an exemplary full flavor cigarette having a
tobacco rod length of about 63 mm and a filter element
length of about 21 mm, cross directional bands of about 6
mm width can be spaced at about 20 mm intervals on the
wrapping materials used to manufacture those cigarettes.
Alternatively, for those types of cigarettes, bands of about 4
mm width can be spaced at about 22 mm intervals on the
wrapping materials used to manufacture those cigarettes.
Alternatively, for those types of cigarettes, bands of about 6
mm width can be spaced at about 39 mm intervals. For an
exemplary full flavor cigarette having a tobacco rod length
of about 70 mm and a filter element length of about 30 mm,
cross directional bands of about 6 mm width can be spaced
at about 44 mm intervals on the wrapping materials used to
manufacture those cigarettes. For an exemplary ultra low tar
cigarette having a tobacco rod length of about 57 mm and a
filter element length of about 27 mm, cross directional bands
of about 7 mm width can be spaced at about 20 mm
intervals. Alternatively, for those types of cigarettes, bands
of about 6 mm width can be spaced at about 33 mm
intervals, or at about 39 mm intervals, on the wrapping
materials used to manufacture those cigarettes. For an exem-
plary ultra low tar cigarette having a tobacco rod length of
about 68 mm and a filter element length of about 31 mm,
cross directional bands of about 6 mm width can be spaced
at about 44 mm intervals on the wrapping materials used to
manufacture those cigarettes. Full flavor cigarettes are clas-
sified as those that yield about 14 mg or more of FTC “tar.”
Ultra low tar cigarettes are classified as those that yield less
than about 7 mg of FTC “tar.” Those cigarettes, which
possess tobacco rods having appropriate wrapping materials
possessing bands composed of appropriate amounts of
appropriate components, have the ability to meet the afore-
mentioned cigarette extinction criteria.

[0043] Cigarettes of the present invention can be manu-
factured from a variety of components, and can have a wide
range of formats and configurations. Typical cigarettes of the
present invention having cross directional bands applied to
the wrapping materials of the tobacco rods of those ciga-
rettes have static burn rates (i.e., burn rates of those ciga-
rettes under non-puffing conditions) of about 50 to about 60
mg tobacco rod weight per minute, in the non-banded
regions of those cigarettes. Typical cigarettes of the present
invention having cross directional bands applied to the
wrapping materials of the tobacco rods of those cigarettes
have static burn rates (i.e., burn rates of those cigarettes
under non-puffing conditions) of less than about 50 mg
tobacco rod weight per minute, preferably about 40 to about
45 mg tobacco rod weight per minute, in the banded regions
of those cigarettes.

[0044] The tobacco materials used for the manufacture of
cigarettes of the present invention can vary. Descriptions of
various types of tobaccos, growing practices, harvesting
practices and curing practices are set for in Tobacco Pro-
duction, Chemistry and Technology, Davis et al. (Eds.)
(1999). The tobacco normally is used in cut filler form (e.g.,
shreds or strands of tobacco filler cut into widths of about V10
inch to about Vo inch, preferably about %20 inch to about %5s
inch, and in lengths of about V4 inch to about 3 inches). The
amount of tobacco filler normally used within a cigarette
ranges from about 0.6 g to about 1 g. The tobacco filler
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normally is employed so as to filler the tobacco rod at a
packing density of about 100 mg/cm3 to about 300 mg/cm3,
and often about 150 mg/cm3 to about 275 mg/cm3. Tobac-
cos can have a processed form, such as processed tobacco
stems (e.g., cut-rolled or cut-puffed stems), volume
expanded tobacco (e.g., puffed tobacco, such as propane
expanded tobacco and dry ice expanded tobacco (DIET)), or
reconstituted tobacco (e.g., reconstituted tobaccos manufac-
tured using paper-making type or cast sheet type processes).

[0045] Typically, tobacco materials for cigarette manufac-
ture are used in a so-called “blended” form. For example,
certain popular tobacco blends, commonly referred to as
“American blends,” comprise mixtures of flue-cured
tobacco, burley tobacco and Oriental tobacco, and in many
cases, certain processed tobaccos, such as reconstituted
tobacco and processed tobacco stems. The precise amount of
each type of tobacco within a tobacco blend used for the
manufacture of a particular cigarette brand varies from
brand to brand. See, for example, Tobacco Encyclopedia,
Voges (Ed.) p. 44-45 (1984), Browne, The Design of Ciga-
rettes, 3rd Ed., p. 43 (1990) and Tobacco Production,
Chemistry and Technology, Davis et al. (Eds.) p. 346 (1999).
Other representative tobacco blends also are set forth in U.S.
Pat. No. 4,924,888 to Perfetti et al.; U.S. Pat. No. 5,056,537
to Brown et al.; and U.S. Pat. No. 5,220,930 to Gentry; and
Bombick et al., Fund. Appl. Toxicol., 39, p. 11-17 (1997).
See, also, PCT WO 02/37990.

[0046] If desired, in addition to the aforementioned
tobacco materials, the tobacco blend of the present invention
can further include other components. Other components
include casing materials (e.g., sugars, glycerine, cocoa and
licorice) and top dressing materials (e.g., flavoring materials,
such as menthol). The selection of particular casing and top
dressing components is dependent upon factors such as the
sensory characteristics that are desired, and the selection of
those components will be readily apparent to those skilled in
the art of cigarette design and manufacture. See, Gutcho,
Tobacco Flavoring Substances and Methods, Noyes Data
Corp. (1972) and Leffingwell et al., Tobacco Flavoring for
Smoking Products (1972).

[0047] Smoking articles also can incorporate at least one
flavor component within the side seam adhesive applied to
the wrapping material during the manufacture of the tobacco
rods. That is, for example, various flavoring agents can be
incorporated in a side seam adhesive CS-2201A available
from National Starch, and applied to the seam line of the
wrapping material. Those flavoring agents are employed in
order to mask or ameliorate any off-taste or malodor pro-
vided to the smoke generated by smoking articles as a result
of the use of the wrapping materials of the present invention,
such as those wrapping materials having printing formula-
tions incorporating ethylcellulose, nitrocellulose or starch
applied thereto. Exemplary flavors include methyl cyclo-
pentenolone, vanillin, ethyl vanillin, inulin, 4-parahydrox-
yphenyl-2-butanone, gamma-undecalactone, 2-methoxy-4-
vinylphenol, 2-methoxy-4-methylphenol, 5-ethyl-3-
hydroxy-4-methyl-2 (5H)-furanone, methyl salicylate, clary
sage oil and sandalwood oil. Typically, such types of flavor
components are employed in amounts of about 0.2 percent
to about 6.0 percent, based on the total weight of the
adhesive and flavor components.

[0048] The wrapping materials of the present invention
also can be used in the manufacture of tobacco rods having
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more than one layer of circumscribing wrapping material,
such as the so-called “double wrap” tobacco rods. That is,
the wrapping material of the present invention can be used
as the inner wrap or the outer wrap of such double wrap
tobacco rods. Exemplary cigarettes, and exemplary compo-
nents, parameters and specifications thereof, are described in
U.S. Pat. No. 5,220,930 to Gentry; PCT WO 02/37990 and
U.S. Pat. Application 2002/0166563.

[0049] Wrapping materials of the present invention are
useful for the manufacture of cigarettes designed to exhibit
reduced ignition propensity. That is, cigarettes incorporating
certain wrapping materials of the present invention, when
placed on a flammable substrate, tend to self extinguish
before burning that substrate. Of particular interest are those
cigarettes possessing tobacco rods manufactured using
appropriate wrapping materials possessing bands composed
of appropriate amounts of appropriate components so as to
have the ability to meet the aforementioned cigarette extinc-
tion criteria.

[0050] The wrapping material that is further processed to
provide the patterned wrapping material of the present
invention can have a wide range of compositions and
properties. The selection of a particular wrapping material
will be readily apparent to those skilled in the art of cigarette
design and manufacture. Typical paper wrapping materials
are manufactured from fibrous materials, and optional filler
materials, to form so-called “base sheets.” Wrapping mate-
rials of the present invention can be manufactured without
significant modifications to the production techniques or
processing equipment used to manufacture those wrapping
materials.

[0051] Typical wrapping material base sheets suitable for
use as the circumscribing wrappers of tobacco rods for
cigarettes have basis weights that can vary. Typical dry basis
weights of base sheets are at least about 15 g/m2, and
frequently are at least about 20 g/m2; while typical dry basis
weights do not exceed about 80 g/m2, and frequently do not
exceed about 60 g/m2. Many preferred wrapping material
base sheets have basis weights of less than 50 g/m2, and
even less than 40 g/m2. Certain preferred paper wrapping
material base sheets have basis weights between about 20
g/m2 and about 30 g/m2.

[0052] Typical wrapping material base sheets suitable for
use as the circumscribing wrappers of tobacco rods for
cigarettes have inherent porosities that can vary. Typical
base sheets have inherent porosities that are at least about 5
CORESTA units, usually are at least about 10 CORESTA
units, often are at least about 15 CORESTA units, and
frequently are at least about 20 CORESTA units. Typical
base sheets have inherent porosities that are less than about
200 CORESTA units, usually are less than about 150
CORESTA units, often are less than about 85 CORESTA
units, and frequently are less than about 70 CORESTA units.
A CORESTA unit is a measure of the linear air velocity that
passes through a 1 cm2 area of wrapping material at a
constant pressure of 1 centibar. See, CORESTA Publication
ISO/TC0126/SC I N159E (1986). The term “inherent poros-
ity” refers to the porosity of that wrapping material itself to
the flow of air. A particularly preferred paper wrapping
material base sheet is composed of wood pulp and calcium
carbonate, and exhibits an inherent porosity of about 20 to
about 50 CORESTA units.
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[0053] Typical paper wrapping material base sheets suit-
able for use as the circumscribing wrappers of tobacco rods
for cigarettes incorporate at least one type of fibrous mate-
rial, and can incorporate at least one filler material, in
amounts that can vary. Typical base sheets include about 55
to about 100, often about 65 to about 95, and frequently
about 70 to about 90 percent fibrous material (which most
preferably is a cellulosic material); and about O to about 45,
often about 5 to about 35, and frequently about 10 to about
30 percent filler material (which most preferably is an
inorganic material); based on the dry weight of that base
sheet.

[0054] The wrapping material incorporates a fibrous mate-
rial. The fibrous material can vary. Most preferably, the
fibrous material is a cellulosic material, and the cellulosic
material can be a lignocellulosic material. Exemplary cel-
lulosic materials include flax fibers, hardwood pulp, soft-
wood pulp, hemp fibers, esparto fibers, kenaf fibers, jute
fibers and sisal fibers. Mixtures of two or more types of
cellulosic materials can be employed. For example, wrap-
ping materials can incorporate mixtures of flax fibers and
wood pulp. The fibers can be bleached or unbleached. Other
fibrous materials that can be incorporated within wrapping
materials include microfibers materials and fibrous synthetic
cellulosic materials. See, for example, U.S. Pat. No. 4,779,
631 to Durocher and U.S. Pat. No. 5,849,153 to Ishino.
Representative fibrous materials, and methods for making
wrapping materials therefrom, are set forth in U.S. Pat. No.
2,754,207 to Schur et al; and U.S. Pat. No. 5,474,095 to
Allen et al.; and PCT WO 01/48318.

[0055] The wrapping material normally incorporates a
filler material. Preferably, the filler material has the form of
essentially water insoluble particles. Additionally, the filler
material normally incorporates inorganic components. Filler
materials incorporating calcium salts are particularly pre-
ferred. One exemplary filler material has the form of calcium
carbonate, and the calcium carbonate most preferably is used
in particulate form. See, for example, U.S. Pat. No. 4,805,
644 to Hampl; U.S. Pat. No. 5,161,551 to Sanders; and U.S.
Pat. No. 5,263,500 to Baldwin et al.; and PCT WO 01/48,
316. Other filler materials include agglomerated calcium
carbonate particles, calcium tartrate particles, magnesium
oxide particles, magnesium hydroxide gels; magnesium
carbonate-type materials, clays, diatomaceous earth materi-
als, titanium dioxide particles, gamma alumina materials and
calcium sulfate particles. See, for example, U.S. Pat. No.
3,049,449 to Allegrini; U.S. Pat. No. 4,108,151 to Martin;
U.S. Pat. No. 4,231,377 to Cline; U.S. Pat. No. 4,450,847 to
Owens; U.S. Pat. No. 4,779,631 to Durocher; U.S. Pat. No.
4,915,118 to Kaufman; U.S. Pat. No. 5,092,306 to Bokel-
man; U.S. Pat. No. 5,109,876 to Hayden; U.S. Pat. No.
5,699,811 to Paine; U.S. Pat. No. 5,927,288 to Bensalem;
U.S. Pat. No. 5,979,461 to Bensalem; and U.S. Pat. No.
6,138,684 to Yamazaki; and European Pat. Application
357,359. Certain filler-type materials that can be incorpo-
rated into the wrapping materials can have fibrous forms.
For example, components of the filler material can include
materials such as glass fibers, ceramic fibers, carbon fibers
and calcium sulfate fibers. See, for example, U.S. Pat. No.
2,998,012 to Lamm; U.S. Pat. No. 4,433,679 to Cline; and
U.S. Pat. No. 5,103,844 to Hayden et al; PCT WO
01/41590; and European Pat. Application 1,084,629. Mix-
tures of filler materials can be used. For example, filler
material compositions can incorporate mixtures of calcium






