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(57) ABSTRACT 

Cigarettes are manufactured using modi?ed automated ciga 
rette making apparatus. Those cigarettes possess smokable 
rods having paper Wrapping materials having additive mate 
rials applied thereto as patterns. The additive material can be 
applied as a coating formulation in an off-line manner to a 
continuous paper sheet Web that is later used for cigarette 
manufacture. The additive material can be applied as a 
coating formulation in an on-line manner to continuous 
paper Web moving through an operating cigarette making 
machine. The coating formulation is applied to the paper 
Web using roll applicator techniques, ink jet printing tech 
niques or electrostatic precipitation techniques. Liquid coat 
ing formulation are curable, and are virtually absent of 
solvent or liquid carrier. Radiation, such as ultraviolet or 
electron beam radiation, is used to solidify and ?x polymer 
iZable liquid components of the coating formulation that 
have been applied to the paper Web. Heating and subsequent 
cooling of the coating formulation used to ?x solid compo 
nents of the coating formulation that have been applied to 
the paper Web. Registration techniques are used to ensure 
proper positioning of the additive material on the smokable 
rods so manufactured, and to ensure proper quality of those 
cigarettes. 
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MATERIALS AND METHODS FOR 
MANUFACTURING CIGARETTES 

FIELD OF THE INVENTION 

[0001] The present invention relates to smoking articles, 
and in particular, to equipment, materials and techniques 
used for the manufacture of those smoking articles and 
components thereof. More speci?cally, the present invention 
relates to the manufacture of cigarette rods, and in particular, 
to systems and methods for applying an additive material to 
desired locations of Wrapping materials of cigarettes in an 
ef?cient, effective and desired manner. 

BACKGROUND OF THE INVENTION 

[0002] Smoking articles, such as cigarettes, have a sub 
stantially cylindrical rod-shaped structure and include a 
charge, roll, or column of smokable material, such as 
shredded tobacco, surrounded by a paper Wrapper, to form a 
“cigarette rod,”“smokable rod” or a “tobacco rod.” Nor 
mally, a cigarette has a cylindrical ?lter element aligned in 
an end-to-end relationship With the tobacco rod. Typically, a 
?lter element comprises plasticiZed cellulose acetate toW 
circumscribed by a paper material knoWn as “plug Wrap.” 
Certain cigarettes incorporate ?lter elements comprising, for 
eXample, activated charcoal particles. Typically, the ?lter 
element is attached to one end of the tobacco rod using a 
circumscribing Wrapping material knoWn as “tipping paper.” 

[0003] A cigarette is used by a smoker by lighting one end 
of that cigarette, and burning the tobacco rod. The smoker 
then receives mainstream smoke into his or her mouth by 
draWing on the opposite end of the cigarette. During the time 
that the cigarette is not being draWn upon by the smoker, the 
cigarette remains burning. 

[0004] Numerous attempts have been made to control the 
manner that a cigarette burns When the cigarette is not being 
draWn upon. For eXample, cigarette papers have been treated 
With various materials to cause cigarettes incorporating 
those papers to self extinguish during periods When those 
cigarettes are lit but are not being actively puffed. Certain 
treatment methods have involved applying materials to the 
paper in circumferential bands or longitudinal stripes, cre 
ating areas that affect the burn rate of cigarettes incorporat 
ing those cigarette papers. See, for example, US. Pat. No. 
3,030,963 to Cohn; US. Pat. No. 4,146,040 to Cohn; US. 
Pat. No. 4,489,738 to Simon; US. Pat. No. 4,489,650 to 
Weinert; and US. Pat. No. 4,615,345 to Durocher; US 
Patent Application 2002/0185143 to Crooks et al.; and US. 
patent application Ser. No. 09/892,834, ?led Jun. 27, 2001. 
In addition, numerous references disclose applying ?lms to 
the paper Wrapping materials of tobacco rods. See, for 
example, US. Pat. No. 1,909,924 to SchWeitZer; US. Pat. 
No. 4,607,647 to Dashley; and US. Pat. No. 5,060,675 to 
Milford et al. 

[0005] “Banded” paper Wrapping materials that are used 
for cigarette manufacture possess segments de?ned by the 
composition, location, and properties of the various mate 
rials Within those Wrapping materials. Numerous references 
contain disclosures suggesting various banded Wrapping 
material con?gurations. See, for example, US. Pat. No. 
1,996,002 to Seaman; US. Pat. No. 2,013,508 to Seaman; 
US. Pat. No. 4,452,259 to Norman et al.; US. Pat. No. 
5,417,228 to BaldWin et al.; US. Pat. No. 5,878,753 to 
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Peterson et al.; US. Pat. No. 5,878,754 to Peterson et al.; 
and US. Pat. No. 6,198,537 to Bokelman et al.; and PCT 
WO 02/37991 and PCT WO 03/034845. Methods for manu 
facturing banded-type Wrapping materials also have been 
disclosed. See, for example, US. Pat. No. 4,739,775 to 
Hampl, Jr. et al.; and US. Pat. No. 5,474,095 to Allen et al.; 
and PCT WO 02/44700 and PCT WO 02/055294. Some of 
those references describe banded papers having segments of 
paper, ?brous cellulosic material, or particulate material 
adhered to a paper Web. See, US. Pat. No. 5,263,999 to 
BaldWin et al.; US. Pat. No. 5,417,228 to BaldWin et al.; and 
US. Pat. No. 5,450,863 to Collins et al.; and US. Patent 
Application 2002/0092621 to SuZuki. Methods for manu 
facturing cigarettes having treated Wrapping materials are 
set forth in US. Pat. No. 5,191,906 to Myracle, Jr. et al. and 
PCT WO 02/19848. 

[0006] Additive materials can be applied to cigarette paper 
Wrapping materials prior to the time that those Wrapping 
materials are used for cigarette manufacture (i.e., in a 
so-called “off-line” fashion). For certain additive material 
components (e.g., ethylcellulose) that are applied off-line, it 
has been desirable for additive materials to be applied Within 
non-aqueous solvents, such as iso-propyl acetate. See, for 
example, US. patent application Ser. No. 10/303,648, ?led 
Nov. 25, 2002, Which is incorporated herein by reference in 
its entirety. Additive materials also can be applied to ciga 
rette paper Wrapping materials during the time that those 
Wrapping materials are used for cigarette manufacture (i.e., 
in a so-called “on-line” fashion). For certain additive mate 
rial components (e.g., starch-based materials) that are 
applied on-line, it has been desirable for additive materials 
to be applied as Water-based formulations. See, for example, 
US. patent application Ser. No. 10/324,837, ?led Dec. 20, 
2002, Which is incorporated herein by reference in its 
entirety. 
[0007] It Would be highly desirable to provide cigarettes 
having predetermined patterns of additive materials (e.g., as 
bands) applied to the Wrapping materials of those cigarettes. 
It Would be particularly desirable to apply additive materials 
to a continuous Web of a Wrapping material of a tobacco rod 
of a cigarette in an ef?cient and effective manner during the 
manufacture of that tobacco rod. It also Would be desirable 
to provide a method for minimiZing or avoiding the use of 
solvents When applying additive material to the Wrapping 
material; and it also Would be desirable that such method 
operate effectively and be easily implemented Within a 
conventional automated cigarette making machine of the 
type used to produce commercial quantities of cigarettes. 

SUMMARY OF THE INVENTION 

[0008] The present invention provides systems, materials, 
apparatus, and processes for manufacturing smoking articles 
and components of those smoking articles. Of particular 
interest are systems, apparatus, and methods for manufac 
turing cigarettes and Wrapping materials used for manufac 
turing cigarettes. The present invention relates to manners 
and methods for transferring additive material to, and for 
retaining an additive material on, desired locations of a 
Wrapping material (e.g., paper Wrapping Web) suitable for 
use for smoking article manufacture. The additive material 
can be applied to the Wrapping material, and that Wrapping 
material can be used at later times for the manufacture of 
smoking articles, such as cigarettes. Of particular interest is 


































































