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O Lightweight cigarette filter and cigarettes lncorporating such filters .

s7 A lightweight cigarette filter induding a filter element containing filter material having a total Denier
of less than 35,000 or a bulk density of less than 0 .12 gcm-9 in which pert of the volume of the filter is
occupied by a space filler impervious to smoke flow therethrough and the bulk density of which is less
than the bulk density of the equivalent amount of filter material which it replaces .
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This invention relates to a lightweight cigarette f ilter and to cigarettes incorporating such a filter .
In certain circumstances it is desirable to produce cigarettes which are overall lighter in weight than stan-

dard cigarettes . It is difficult to reduce the overall weight of tobacco whilst retaining acceptable characteristics
but if a filter is incorporated with t he cigarette the Applicants have found that it is possible to reduce the weight

5 of the filter thus reducing the overall weight of the combined tobacco and filter .
According to the present invention a lightweight cigarette filter includes a filter element containing filter

material having a total Denier of less than 35,000 or a bulk density of less than 0 .12 gcm~, and in which part
of the volume of the filter is occupied by a space filler impervious to smoke flow therethrough and the bulk
density of which is less than the bulk density of the equivalent amount of filter material which it replaces .

io In one preferred construction the space filler is in the form of a longitudinally extending filler component
with a smoke path around at least part of its circumference, thus the filter material can be arranged around
the outer longitudinally extending surface of the filler component .

Again, the filter material can be located adjacent the longitudinally spaced apart ends of the filler compo-
nent. With this arrangement, if desired, an empty space can be provided around the outer longitudinally ex-

15 tending surface of the filler component .

In another convenient construction the space filler is an annular longitudinally extending filler component
with a smoke path through its bore and the filter material can be located within said bore .

In another preferred construction a number of filler components are provided in the form of granules lo-
cated in the filter material . Such granules may conveniently be in the form of spheres .

20 In one preferred construction the granules are attached to an outer plug wrap .
Preferably the transverse cross-sectional area of the filler component can be less than 50% of the trans-

verse cross-sectional area of the filter .
The filler component can be made in various ways and in one construction can be formed from a closed

cell foam, for example from a foamed plastic material such as cellulose acetate, polyolefins (e .g . polyethylene)
25 or foamed starch andJor tobacco dust .

With this arrangement the component can be wrapped in a porous or non-porous plug wrap .
The bulk density of this foam material can be in range 0 .01 to 0 .05 gcm-3 and when in the form of a rod

has a diameter, for example, in the range 1 .0 to 6.5 mm but is preferably in the range 3 to 5 .5 mm . Use of closed
cell foamed material provides a barrier to smoke flow and thus all the smoke will flow through the fibrous filter

30 material orthrough the empty space surrounding the f iltercomponent and be filtered through the filtermaterial
at its ends .

In another construction the filler component can be formed from expanded ceramics materials such as
aluminosilicates .

In an alternative construction the filler component can be formed from a tube of impervious material one
35 or both ends of which are closed, the general effect being the same .

The filter may be in dual or triple form, the filter element extending for only part of the total length of the
filter, the remainder being provided by filter material .

If desired the filter can be provided with tip ventilation .
The invention also includes a cigarette incorporating a filter as set forth above .

40 The invention can be performed in various ways and some embodiments will now be described by way of
example and with reference to the accompanying drawings in which :-

Figure 1 is a cross-sectional diagrammatic side elevation of a cigarette incorporating a lightweight filter
according to the invention ;
Figure 2 is a cross-sectional diagrammatic view of an alternative construction ; and,

46 Figures 3 to 16 are cross-sectional diagrammatic side views of further alternative constructions according
to the invention ;
As shown in Figure 1 a cigarette in combination with a lightweight filter according to the present invention

comprises a tobacco rod 1 and a lightweight filter comprising a filter element which includes a space filler in
the form of a filler component 2 made from a closed cell foam and which is surrounded by a fibrous filtermaterial

50 3 for example cellulose acetate or polypropylene . The filter element is wrapped in a plug wrap 4 which may be
non-porous or porous and the filter is attached to the tobacco rod 1 by a tipping paper 5 .

The fibrous filter material 3 has a total Denier of less than 35,000 Denier and it will be seen that part of
the volume of the filter element is occupied by the space fillercomponent 2 . The bulk density of the component
2 is less than the bulk density of the equivalent amount of filter material 3 which it replaces so that the overall

55 weight of the filter is less than if it was merely filled with filter material .
The bulk density of the material used in the filler component 2 can be in the range 0 .01 to 0 .05 gcma and

it can have a diameter in the range 1 .0 to 6 .5 mm but is preferably in the range 3 to 5 .5 mm. The use of this
closed cell foam material provides a barrier to smoke flow and hence all smoke will flow through the outer an-
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nulus of the fibrous materiat .
In a typical example a cellulose acetate f itter 25 mm in length and 7 .8 mm in diameter has a weight of 135

mg. When a 5.5 mm core of low weight closed cell foam (bulk density 0 .03 gcm4) is used the weight of the
filter is reduced by 50 mg, representing a 37% weight saving on filter weight . To achieve the same draw re-

s sistance and smoke reducing properties when combined with a tobacco rod a reduced total Denier tow material
and the introduction of ventilation can be used, thus ventilation openings 10 can be included in the tipping
paper 5 and ventilation openings 11 in the plug wrap 4 or by use of a porous plugwrap .

The cross-sectional area of the filler component 2 is less than 60% of the transverse cross-sectional area
of the filter element.

10 Figure 2 shows a similar construction to Figure 1 but in this arrangement the closed foam f iller component
2 is wrapped in a non-porous or porous plug wrap 6 .

Figure 3 shows a construction where the filter element extends for only part of the total filter length with
a paper, webbed or fibrous filter section 7 to complete the filter either in dual or triple format, thus in triple
format a fibrous section 7 will be provided at each spaced apart end of the filter component. The construction

is of the filter component in this arrangement is similar to that shown in Figure 1 .
Figure 4 shows another embodiment with the filter element, again in the form shown in Figure 1, but in

this case the fibrous filter component 7 is shown at the end of the filter adjacent the tobacco rod 1 .
In the construction shown in Figures 5, 6 and 7 the same reference numerals are used to indicate similar

items but in these constructions the disposition of the filler component and fibrous filter material is reversed .
20 Thus, the filler component 12 is in the form of an annulus surrounding a rod 13 of fibrous filter material . With

this arrangement, for example, a typical cellulose acetate filter 25 mm in length and 7 .8 mm in diameter has
a weight of 135 mg . When 50% of the cellulose acetate volume (0 .6 cm3) is replaced with a low weight closed
cell foam(bulk density 0 .03 gcm-3) the weight of thefilter is reduced by 50 mg representing a 37% weight saving
on filter weight .

25 The construction shown in Figure 6 shows the use of a non-porous or porous plug wrap 14 which is wrap-
ped about the fibrous filter material 13 .

Figure 7 shows a construction where the low weight filter section extends for only part of the total filter
length with a paper, webbed or fibrous section 15 used to complete the filter in a dual format. Additionally,
this filter design may be made in a triple format, that is with a filter section at each end of the filter unit .

30 In Figure 8 the filter element comprises two spaced apart filter sections 7 which are held apart by space
f iller component 2 of similar construction to that shown in Figure 1, in this arrangement however the f ilter com-
ponent can either be surrounded by a free space as shown or by filter material in the manner shown in Figure
1 .

The configuration of the space filler component and free space or filter material shown in Figure 8 is re-
35 versed in Figure 9, thus in this construction the space filler component 22 is in the form of an ennulus and

acts as a tube, the filter section core being hollow as indicated by reference numeral 23 . Figure 9 shows a
dual format with a fibrous filter section 7 but a triple format can be made with two fibrous filter sections 7 as
shown in Figure 8.

In the construction shown in Figure 10 t he filler component of closed cell foam is replaced by a lightweight
40 tube 8 which is appropriately sealed by a plug 9 at one end . The tube 8 can be made of any suitable lightweight

material which is impervious to smoke, for example a plastics material impervious card or ot her materials which
have the desired effect. As will be seen from Figure 10 the smoke from the tobacco rod cannot pass through
the tube because of the plug 9 but passes through the filter material surrounding it .

The tube 8 could be closed at both ends or at the end adjacent the tobacco rod .
45 Figure 11 shows a triple formatfilter similar to that shown in Figure 5 but again using a tube 8 . In this case

both ends of the tube are closed by plugs 9 . Figure 12 shows a similar construction but with only the end of
the tube nearest to the tobacco rod closed and Figure 13 shows a similar construction with the end of the
tube adjacent the mouth piece end closed .

It will be appreciated that constructions similar to Figures 3 and 4, that is a dual format, can also be made
50 using a closed tube 8 in place of the foamed f ilter component 2 .

The filter construction shown in Figure 14 comprises a rod of suitable filter material 33 in which the space
filler component is provided by a number of space fillers 34 made from closed cell foam material . These are
preferably in the form of spheres of dimensions in the range 1-2 mm diameter and are dispersed within the
fibrous material which may, for example, be cellulose acetate, polypropylene or paper. The filter unit is again

55 wrapped in a plug wrap which may be porous or non-porous and held on the tobacco rod by a tipping paper
5 . If desired ventilation openings 10 and 11 can again be provided .

Afurther embodiment is shown in Figure 15 where the low weight section extends for only part of the total
filter length with paper, webbed or fibrous sections 7 to complete the filter in a dual format. Additionally, this
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filter design may be made in a triple format in a similar manner to that shown in Figure 8 .
Figure 16 shows a construction which shows a filter again attached by a tipping paper 5. In the f iiter section

a rod of fibrous material 43 such as cellulose acetate, polypropylene or paper is provided . A plug wrap 44 has
small granules 42 of Gosed cell foam material attached to it on its inner surface . Preferably the granules are

5 provided as spheres of dimensions in the range 1-2 mm diameter. The granules 42 can be applied with glue
to the inner surface of t he plug wrap 44 in a number of different patterns so as to leave suitable gaps along
the length of the filter rod for cutting . This design obviates the need for dual or triple configurations .

The following table shows the percentage of total area and volume occupied by typical foam filler compo-
nents for f ilters of 7 .8 mm diameter.

10 It Is assumed that the cross-sectional area of 7.8 mm diameterfilter is 0.48 cm2 and a 2 cm length of such
a filter has a volume of 0.96 cmz .

15

20

Core Diameter (mm) Area (cm2) Area (%) Volume (cm') Volume (%)

1 0.01 1 .64 0 .02 1 .64

2 0.03 6.57 0 .06 6 .57

3 0.07 14 .79 0 .14 14 .79

4 0.13 26 .30 0 .25 26 .30

5 0.20 41 .09 0 .39 41 .09

6 0.28 59 .17 0 .57 59 .17

Tow items, that is the filter material, for use with these f ilters would be in the range :

DPF 5 to 8 Y or 1.5 to 2 .7 Y

Total Denier 10000 to 25000 or 12000 to 35000

For example, wit h a filter component of 5 mm diameter, a tow item of 6Y/18000 or 5Y/17000 could be used
to obtain an acceptable filter pressure drop . In general, as the core diameter increases, the total Denier of the
tow would decrease and the Denier per filament would increase . The highest total Denier to be used is 35000 .

In a dual or triple configuration, the percentage volume of the insert will depend on the core's diameter
and the length used relative to the total length of the filter . For example ; in a 20 mm filter comprising a 10 mm
section of cellulose acetate and a 10 mm section of filterwith the filter component material (Figure 3), the vol-
ume occupied by the core material Is 20 .5 % .

In the constructions described above a fibrous filter material 3 is used but in an alternative construction
the fibrous material could be replaced with, for example, a paper filter material having a bulk density of less
than 0 .12 gcm-3.

Besides replacing the weig ht of the filter element the use of a filter component helps to prevent hot collapse
of the filter during smoking .

Claims
45

1 . A lightweight cigarette filter including a filter element containing filter material having a total Denier of less
than 35,000 or a bulk density of less than 0 .12 gcnT-3 in which part of the volume of the filter is occupied
by a space filler impervious to smoke flow therethrough and the bulk density of which is less than the
bulk density of the equivalent amount of filter material which it replaces .

2. A lightweight cigarette filter as claimed in claim 1 in which space filler is in the form of a longitudinally
extending f iller component with a smoke path around at least part of its circumference .

3. A lightweight cigarette filter as daimed in claim 2 in which the filter material is arranged around the outer
longitudinally extending surface of the filler component

4 . A lightweight cigarette filter as daimed in claim 2 or Gaim 3 in which the filter material is located adjacent
the longitudinally spaced apart ends of the filler componenL
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5 . A lightweight cigarette fiiter as claimed in claim 4 in which an empty space can be provided around the
outer longitudinally extending surface of the filler component

6. A lightweight cigarette filter as claimed in claim 1 in which the space filler Is an annular longitudinally ex-
tending filler component with a smoke path through its bore .

7. A lightweight cigarette filter as claimed in claim 6 in which the filter material can be located within said
bore .

8. A lightweight cigarette filter as claimed in claim 1 in which a number of filler components are provided in
the form of granules .

9. A lightweight cigarette filter as claimed in claim 8 in which the granules are in the form of spheres .

10. A lightweight cigarette f ilter as claimed in daim 8 or claim 9 in which the granules are attached to an outer
plug wrap .

11 . A lightweight cigarette filter as claimed in daims 1 to 10 in which the transverse cross-sectional area of
the filler component is less than 60% of the transverse cross-sectional area of the filter .

12. A lightweight cigarette filter as claimed in claims I to 11 in which the filler component is formed from a
closed cell foam .

13. A lightweight cigarette filter as daimed in claim 12 in which the filler component is made from a dosed
cell foam .

14. A lightweight cigarette filter as claimed in claim 12 in which the dosed cell foam material is cellulose acet-
ate, poiyofefins (e.g . polyethylene) or foamed starch and/or tobacco dust .

15. A lightweight cigarette filter as claimed in claim 12 or 14 In which the filter component can be wrapped in
a porous or non-porous plug wrap .

16. A lightweight cigarette filter as claimed in claims 13 or 14 In which the bulk density of this foam material
can be in range 0 .01 to 0 .05 gcxn-3 .

17. A lightweight cigarette filter as claimed in daim 16 in which the filter element is in the form of a rod having
35 a diameter between 1 .0 to 6.5 mm

18. A lightweight cigarette filter as claimed in any one of the preceding claims 1 to 11 in which the filter com-
ponent is formed from expanded ceramics material .

19. A lightweight cigarette filter as claimed in claim 18 in which the ceramics materials are aluminosilicates .

20. A lightweight cigarette filter as daimed in any one of preceding daims 1 to 11 In which the filler component
can be formed from a tube of Impervious material one or both ends of which are closed .

21 . A lightweight cigarette filter as claimed in any one of claims 1 to 20 in which the filter is in dual or triple
form, the filter element extending for part of the total length of the filter, the remainder being provided
by filter material .

22. A lightweight cigarette provided with tip ventilation .

so 23. A cigarette incorporating a filter as set forth In any one of the preceding daims.

m
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Fig. 15

Fig. 16
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