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@ Smoke filters and their production.

@ A tobacco smoke filter comprising a rod (314) of smoke
filter material having a thin plastics sieeve {318) extruded
therearound, the outer surface of the sleeve conforming to
the outer surface of the rod. The sleeve is suitably at least 100
times thinner than the greatest transverse dimension of the
rod, and may be of the same material as the rod. The sleeve
may be extruded over the rod with application of suction via
the rod to vacuum from the sieeve to the rod periphery,
especially if the rod has previously been grooved and/or
squashed over parts of its length to a reduced cross-section.
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SMOKE FILTERS AND THEIR PRODUCTION

The present invention relates to filter elements
and to method and apparatus for fabricating such filter
elements.

Although the present invention is primarily
concerned with producing filter means for cigarettes,
it should be noted that the products of the present
invention are generally useful as filters for any
tobacco smoking means, whether they be cigarettes, cigars,
pipes, etc. 8Since filters for cigarettes have particular
commercial importance, the preferred embodiments
described herein relate to the production of filtered
cigarettes.

In accq;dance with one aspect of the present
invention, a plugwrap or overwrap for a smoke filter rod %t
takes the form of a smoke-impervious plastics £film
extruded about the rod. The resulting overwrapped filter
can be used with or without tipping paper; if tipping is

used, the taste of the smoke is unaffected because the

- smoke-impervious film eliminates contact between the

paper and the smoke. Preferabiy, the film ié made from
the same material as the filter such as cellulose acetate,
so as to avoid introducing tasté variations. Utilizing
the samé material in the filter rod and overwrap also

has the advantage of permitting re-cycling of the waste
filter material for use as the overwrap film. Plasticizerxrs

of the type which are conventionally used in filter rods
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to bond fibers to one another serve to completely adhere
the bonded fibers to the film,-thereb§ eliminating the
need for adhesive to hold the fibers to the overwrap.
Elimination of this adhesive material reduces the cost
and removes another foreign material that can adversely
affect taste.

The invention also provides a smoke filter
comprising a smoke-pervious rod and smoke-impervious
wrap means circumscribing said rod, at least one groove
formed in the rod and wrap means extending longitudinally
of the wrap means from at least one end thereof and
being fully open to ambient air along its entire length
or a part thereof. The smoke-pervious rod'usually
extends the full length of the impervious wrap. The
invention also provides method and apparatus for making

such filters, and filter cigarettes incorporating them;

. in one such method and apparatus, the rod and circum-

scribing wrap means are grooved simultaneously; in
another the rod is grooved first, and the subsequently
applied wrap means (e.g. a plastics sleeve extruded over
the rod) is conformed to .the grooved rod profile -
suitably by application of a pressure difference there-
across, e.dq. bf suction via the rod.

In accordance with another aspect of the present

inventibn, a tobacco smoke filter has a rod of

'filter material which is wrapped with a smoke-impervious

plugwrap, and tipping paper which circumscribes the plug-

wrap is wrapped closely about the plugwrap at the smoke
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receiving end of the rod but loosely around the plugwrap
at the smoke discharging end of the rod.' Ventilation
holes defined through the tipping paper upstream ofrthe
smoke discharging end permit entry of air into the space
between the plugwrap and the 1oosely'wrapped portion of
the tipping papér. In preferred embodiments of the
invention, the rod and plugwrap have a smaller cross-
sectional perimeter proximate the smoke discharging end
of the rod so that the tipping paper can be maintained

at a constant cross-sectional diameter throughout its

axial length and be loosely wrapped about the smoke
discharging end. Preferably, the rod and the plugwrap
are configured to have a raised or enlarged lip at the
smoke discharging end to fit a smoker's lips in the
manner of a cigarette holder, the lip perimeter being,
in any case,'smaller than the perimeter of the rod and
plugwrap at fhe smoke receiving end.

Shaping of the rod and conforming plugwrap may be
achieved simultaneously (e.g. by crimping) after the
plugwrap has been applied. Instead the unwrapped rod
may be shaped, followed by application of the plugwrap
(e.qg. by extrusion over the iod in the form of a f£ilm)
which is conformed to the shaped rod - e.g. by a suction
or like technique as déscribed above. Various embodiments
are disclosed wherein the cross-section of the rod tapers
to form different configurations whereby air
passages are defined between the plugwrap and the tipping

paper. The invention also resides in the shaped
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plugwrapped rodsrper se, i,e. in the absence of the
outer tipping.

In filter elements according to the invention
comprising a smoke-pervious rod having a plastics sleeve
extruded thereabout (preferably by a method and apparatus
in which suction is applied via the rod to effect
intimate engagement between rod and sleeve), the plastics
sleeve will usually be of substantially uniform thickness
and will usually be relatively thin - e.g. the maximum
transverse dimension of the rod will be at least 100
times the gauge of the sleeve.

The invention is illustrated, by way of example
only, by the following description of preferred embodi-
mehts to be taken in conjunction with the accompanying
drawings in which like items are frequently accorded like
reference nuﬁerals and in which :

Figure 1 ié an enlarged perspective of one form of
cigarette and cigarette filter in accordance with ther
present invention, the tipping paper being partially
torn away for illustrative clarity;

Figure 2 is an end view of the smoke discharging
end of the filter of Figure 1;

Figure 3 is a view in pérspective of another filter
in accordance with the present invention;

Figure 4 is an end view of the filter of Figure 3;

Figure 5 is a view in perspective of another filter
in accordance with the present invention;

Figure 6 is an end view of the filter of Figure 5;
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" Figure 7 is a view in perspective of £till another
filter in accordance with the present invention;

Figure 8 is an end view of the filter of Figure 7;

Figure 9 is a schematic illustration of a method and

means for making filter elements in accordance with the
present invention; '

Figure 10 is a fragmentary view in perspective
showing the details of one of the crimping members employed
in Figure 9; ' '

Figure 11 is a fragmentary elevational view in part-
ial section of the crimping means utilized in deforming, the
filter plug in accordance with the present invention;

Figures 12 and 13 are fragmentary elevational end
views in partial section of the crimping means’ in Figure
31; L ' '

- Figure 14 is a schematic illustiration of an alter-

native method and means for making the £ilter element in

accordance with the present invention;

-Figure'15 is a partially schematic view in section
of an extrusion apparatus for applying plug wrap to the

filter rod in the. method and apparatus illustrated in
Figure 14; _ '

Figure 16 is a view in perspective of another form
of filter and cigarette in accordance with the present
invention, the tipping paper being partially torn away
for illustrative clarity;

Figure ‘17 is a view similar to that of Figure 16
of a further form of filter and cigarette in accordance
with the present invention;

“Figure 18 is a view similar to that of Figure 16
of another form of filter and cigarettes produced in
accordance with the present invention.

Figure 19 is a view similar to that of Figure 16

-of another form of filter and cigarette in accordance

BAC ORIGINAL [
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with the present invention;

Figures 20 to 26 are respective end views of
filters of the type illustrated in Figures 16 to 18
showing the different numbers of grooves which can be
provided in the outer periphery of the filter;-

Figure 27 is a view in perspective of a further
form of cigarette produced in accordance with the
present invention, the tipping paper being partially
torn away for illustrative clarity;

Figure 28 is a view in section through the filter
rod of Figure 27 taken along lines 2-2 of Figure 27;

Figure 29 is a view in perspective of another
filter in accordance with the present invention with
the tipping paper once again being partially torn away
for illustrative clarity;

Figure 30 is a view in section of a filter rod
constructed in accordance with the present invention
wherein ventilation holes are provided in the tipping
paper and filter overwrap;

Figure 31 is a schematic illustration of a method
and apparatus for fabricating filter elements in
accordance with the present invention; and

Figure 32 is a partially schematic view in section
of an extrusion apparatus for applying plugwrap to the
filter rod in the method and apparatus illustrated in
Figure 31.

Referring to the drawings. with greater specificity,
and particularly to Figures 1 and 2, a filtered cigarette
according to the present invention is designated generally
by the reference numeral 10. Cigarette 10 includes a toba-

cco rod 12 and a filter element 14 constructed in accordance
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with one embodiment of the present invention. A tipping

' overwrap 16 secures the tobacco rod 12 and filter element

14 in end-to-end relationship in accordance with well known
techniques in this fi=zld. The tipping paper overwrap 16 is
provided with plural air dilution perforations 18 arranged
circumferentially about filter element 14 to permit venti-

lating air to be drawn through the otherwise air-impervious

‘tipping paper with each draw or puff of the cigarette.

.Filter 14 includes a plug 20 made of conventional tobacco

smoke filter material and typically is made from a continu-
ous tow of cellulose acetate filamentary material; it
should be noted, however, that other filtering materials

could .be employed with slight godifications. Por example,

" filamentary tow formed of other materials such as poly-

ethylene, polypropylene, and the like, or even non-woven

staple’filbers may be used. It should be understcod, how-

ever, that cellulose acetate filamentary tow is the prefer-

red material from a commercial standpoint. In this sense,

plug 20 is fabricated from ccnventional materials to

function as a smoke-pervious filter plug for treppin

solid particulates from the smoke passing therethrough.

Plug 20 is ecircumscribed along its entire length by
a non—porous or smoke-impervious plug wrap 22. It will be

~“yecognized by those familiar with the art that a smoke-

impervious plug wrap includes sr—oke-impervious ocuter
surfaces of foamed material which is integral with the
filter plug a2s well as smoke-impervious wrapping material
which is not integral'with the plug. .Two methods, ani
apparatus for periorming these methods, are disclose
hexeinbelow.
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Plug 20 has a smoke receiving end which abuts the

tobacco rod 12 and a smoke dischargiﬁg end constituting the

_distal end with respect to the tobacco rod. The plug 20 has

a generally circular cross-section at the smoke receiving
end and for a short distance downstream thereof. Thereafter,
the plug cross-section begins to taper in both length and
width in a downstream direction until a rectangular cross-
section is achieved. Thus, from axial location 24, where
the taper begins, to a location 26 further downstream where

the taper ends, the cross—section of the filter plug 20

_varies with the plug length. Downstream of location 26

the plug retains its rectanqular cross-section until reach;.
ing a lip 28 formed at the smoke discharging end of the
plug by increasing at least one of the cross-sectional
dimensions abruptly. In the embodiment ilIustrated in
Figures 1 and 2, the cross-sectional configuration extending
between location 26 and iip 28 has a greater width than
height; the 1lip 28 is formed in this embodiment by abruptly
increasing the height dimension. This lip is contoured to
fit the lips of a smoker and thereby permit the filter to
serve as a cigarette holder: The natural rigidity of the
plug 20 readily satisfies the stlfrness requlremcnts for
such a cigarette holder.

Tipping wrap 16 is wrapped securely about the'plug )
portion upstream of the location 24 at which the taper in ’
the plug is initiated. " The tipping paper has a constant
diameter throughout its axial length so that it is not
tightly wrapéed about the portion of filter plug 20 exten-
ding downétreém from location 24. - The slack petween the
tipping paper 16 and the plug wrap 22, which is best
illustrated in Figﬁre-Z, provides a flow path for air drawn .

through ventilation holes 18 in the space between the

. N
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tipping paper and plug wrap. It should be ncted that the
ventilation holes 18 are located at or downstream of the
location 24 at which the.downstream tapzx in the filter plug
dimensions is initiated.

" In the particular embodiment illustrated in Figufes
1 and 2, the corners of the rectangular configuration of
lip 28 are rounded so that the tipping paper 16 is caused

to conform to the short side of the rectangle while being

spaced from the long side. The two {2) air passages thus
produced provide undiluted flow into the mouth of the
smoker with each draw or puff. At first glance, it might
appear that the smokxer's lips would compress tipping paper
16 against the plug wrap 22 to block air flow through the
space between the tipping paper and plug wrap. However,
in testing this filter arrangement, we have found that the
smoker tends to relax radially compressive pressure against
the filter while keeping his or her lips in close. contact
with the tipping paper 16. As a result, the in-rushing
air through'ventilatioﬁ holes 18 and the spacé betwveen

the tippihg paper and plug wrap serves to expand the space
to its full extent and permit free flow of the air. |

A similar embodiment is illustrated in Pigures 3
and 4 wherein the filter plug is provided with a circular
1lip 30 instead of rectangular lip 28. In other words,
in the embodiment of Figures 3 and 4, wherein like refexr-
ence numerals are used for similar components showa in
FPigures 1 and 2, the same rectangular cross-sectioa is
provided between location 26 and 11p 30, as is provided in
the embodiment of Flgures 1 and 2. However, instead of
1ncrea51ng the 'height dimension 11ne§rly to form lip 28,
the height dimension is increased arcuately to fom a

generally circular lip cross-section. The diawm2ter of

BAD ORIGINAL @
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lip 30 is less than the diametexr of the plug wrap at the
smoke receiving end of the filter and, likewise, the peri=-
meter is also less at the smoke-discharge or discharging
end. Therefore, the tipping wrap paper 16, which has a
uniform diameter throughout its axial length, is arranged
to conform to the portion of the filter plug upstream of
Jocation 24 but to loosely surround that portion of the
filter plug &isposed downstream of location 24. Aé best
Xllustrated in Figqure 4, an annular'passége is provided
about 1lip 30 through which air entering the gap from ven-
tilation holes 18 is permitted to pass into the smoker's
lip, undiluted. This configuration is desirable if one
wishes to hide the fact that the f£ilter plug tapers. More
particularly, the 1lip 30 is only slightly smaller is dia-~
metex than the tipping paper at the smoke discharge end so
that the annular space between the 1ip 30 and the tipping '
papexr is discernable to the smoker only upon careful
exanination. The functioning of the filter of Figure 3 is,
nevertheless, similar to the functioning of the filter of
Figure 1, both in terms of providing an undiluted air flow .
passage and in temms of providing a lip 30 serving as a
contoured mouthpiece for a cigarette holder.

The filter of Pigﬁres 5 and 6 is similar to the
filter of Figures 1 and 2 except that it has a lip 32 which
has a sguare configuration. That is, all four sides
of the rectangular 1lip 32 are equal whereas only opposing
sides of the rectangular lip 28 of.Pigure 1 are equal. &s
best illustrated in Figure 6, the square lip configuration
32 provides four spaces between the 1lip and tipping
paper 16 which pemmit air to flow from ventilation holes,
through the space between the plug wrap 22 and tipping
péper.iG and into the mouth of the smoker. The filter of

- =
-BAD ORIGINA
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Figures 5 and 6 functions both as a cigarette holder.and to

provide undiluted air flow in the same manner described

.above in relation to the filter of Figures 1 and 2.

Another filter embodiment is illustrated in Figure 7
which differs from the filters described above only to the
extent that the rectangular lip 34 does not have rounded
corners. Therefore, as best illustrated in Figure 8, the
tipping paper 16 separates from the plug wrap 22 along ali
four 'sides to provide four distinct flow paths
for the undiluted air. Two short openings and two

long openings are provided to. correspond to the'difference

‘in the lengths of the sides of lip 44.

The filters described in relation to Figures 1-8 -
provide -a mouthpiéce structure, in the form of lips 28, 30,-
32, and 34 which serve as a cigarette holder. The inherent
rigidity qf;thé filter rod is sufficient for the filter
rod to serve as the cigarette holder. " In addition, the
reduction in cross-sectional perimeter of the filter rods
in a downstream direction proyide, as:aescribed, gaps 5et~

veen the tipping wrap and plug wrap which permit undiluted

air to enter the smoker's mouth with each puff. Moreover,

the reduced cross-sectional area of the plug increases the
resistance to smoke with each draw; this has been shown to
improve the taste of air-ventilated cigarettes. The '
improved taste afforded by the filter of the present inven-
tion results from two priméry features of the filter.
Firsé, the air passages between the tipping wrap and the
plug wrap in accordance with the present invention have
greater cross-—sections than air passages in priox art air
dilution filters, thereby reaucing the'veloéity of air .
entering the smoker's mouth with the result that the air

has less effect on the taste of the smoke. Second, the

340 QRIGINAL @
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reduced cross-section of the filter increases the velocity

of the smoke which, as noted, enhances the smoke taste.
In all of the cases described hereinabove, the f£il

forms a mouthpiece which better fits the mouth of the smokexr

than is the case with conventional cylindrical cigarette
The smoker always has a clean cigarette holder

filters.

with every cigarette and, since the holder is already
attached to the cigarette, there is no need to transport a

re-usable holder.

Figures 9-13 illustrate one overall method and means
used to fabricate the filter elements in accordance with

10
Basically, this overall technigue

the presént invention.
is similar in some respects to the techniques described and
Patents Nos. 3,637,447,

1llustrated in detazil in U.S.
1 §
. Accoxding to

4,046,063
preferrad embodiments of the present invemtion, the

a e ‘e
filtexing ﬁaterial utilized in the production of filter
elements is a continuous filamentary tow designated genex-

and 4,075,936 to which attention 'is directed.

15

T i
' 20 ally by the reference numeral 40, which includes a multi-
plicity of bondable fibrous members activated by contact
with a hot fluid such as steam. Filtering material 40 is
conﬁlnuously passed into and through an elongated bonding
zone 50 which includes a conventional stuffer jet 41 and

steam head 42, similar in nature to those shown in the
Following the

25
various above-mentioned prior art patents.
steam treatment, the resulting rod is cooled at cooling

head 43 being overwrapped in garniture means 51 with a
The plug wrajd

conventional plug wrap material 45.
which is impervious to smoke, is treatec with

material 45,

30
glue or adhesive 44 to assure bonding of the overwrap.

o e
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Garniture 51 provides a continuous pulling rechanism which

draws the rod through these initial processing stages.

_ Upon leaving the garniture 51, the overwrapped is
subjected to water and steam treatment at water head 46,
prior to deformation of the rod. The rod is deformed
by means of heated crihper wheels in crimping mechanism
47, portions of which are described below in relation to
Figures 10-13. After the rod is deformed, the rod is .
passed to a cooling head 48 through which it is continuously
pulled by a second garniture means 52, the latter péséing
the crimp rod to cutter head 49. The rod is severed
transversely at selected locations at cutter head 49 to
provide the individual'filte; plugs. A

All of the €lements described with respect to
Figure 9 are conventional except for ‘the heated crimp
wheéls in the crimper mechanism 47. These wheels are
shown in detail in Figures 10-13 to which specific refer-
ence ‘is now made. ' ' ‘ '

It .should be noted that Fiéures 12 and 13 are

dlternative representations whereby the crimpinag wheels

‘dllustrated in Figure 12 are employed to.produce the square

oross-section&l enbodiment of Pigure 5. The crimping
vheels illustrated in Figure 13 are employed to provide
the rectangular cross-section of the other embodiments.

Opposed crimging wheels 61 and 62 have arcunate peripheries

"to permit a filter rcd to pass therethrough while being

30

crimped. Crimpirg recesses are defined in the arcuate
perxiphery to achieve the deformation of the filter rod in
the desired manner. Specifically, portions of the rod
which are not crimped contact recessed portions 70 of
wheels 61 and 62 when passing through the qrimping station

47. 'Recessed sections 70 are partially cylindrical secctions

R
Pt

i

. BAD OrGiAL
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extending axially along the periphery of wheel 61 with the
recesses extending radially into the wheel 61. Between
successive recesses 70 the wheels 61 and 62 are contoured
to foxm the tapefed portion, the constant rectangular Qross-
sectional portion, and the lip rortion of two (2) £filters
formed lip-to-lip. Specifically, a section 71 on wheel
61 registers with a similar section 71 on wheel 62 to
compress the tapered portion between sections 26 and 24 of
the filter plug. - Two (2) additional portions 72 of wheels
'6; and 62 are rotated in registration to deform the rod
into the constant rectangular cross-sectional portion.
Recesses. 75 are rotated into registration to define the
lip portion of the filter Yods. Wheels 63 and 64 in
Figures 12 and 13 are suitably contoured to provide the
taper along the height dimension sides .of the filter plug
cross—section. T ' '

The method and apparatﬁs described in relaticn to
Figures 9-13 assumes that the filter rod is wrapped with
the plug wrap prior to deformation to achieve the desired
piug cross-section. It is also possible to deform ‘the
plug priar to application of the pLug wrap and then extrude
the plug wrap about the deformed rqd in the form of an
extruded plaétic film. This method is ‘illustrated below
with reference to Figures 14 anc 15. .

Referring specifically tec Figure 14, vherein like
components of Figure:S are designated with the same refer-
ence nunerals, the continuous filamentary tow 40 is-
continuously passed,throuéh a coaventional stuffer jet 41
and -steam head 42, following the stream treatment the
resulting rod is cooled at cooling head 43 before being
passed through pulling device 5l. Upon leaving the pulling

device 51, the unwrapped rod 'is passed through crimping

‘BAD QRIGINAL @
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mechanism 47 where it is defofnﬁd in the manner described
above in relation to Figurés 10-13 to achieve the desired
configuration o; the various filters 1llustrated in

Figures 1-8, After the rod is deformed, it is passed
through a second pulling device 81 to a vacuum chamber 82.
After leaving the vacuum chamber, the rod is passed to an
extruder and tube die 83 which is described below in greater

detail with reference to Figure 15.

In the extruder and tube die 83, a film of plastics
material is extruded over the ﬁefbrmed filter rod so as to
conform to the exact shape of the rod. Any suitable .
smoke-impervious plasticsfilm may be utilized for this

polypropy-—
lene. .
The wrapped rod then passes through a further water

bath 84 to a third pulling device 85 before being cut into
individual filter plugs at cutter hezad B6.

Referring specifically to Figure 15, the vacuum '
chamber 82 is illustrated with the unwrapped rod 87 passing
through a bore 88 extendng longitudinally therethrougn.'
The inlet end 89 of bore 88 is flared to provide a flow
outlet which expands in the direction opposite the trans-
lation of rod 87. - Bore 88 is somewhat larger in diameter
than the diameter of rod 87 so that air can flow in an
annular path through bore 88 in-opposition to the rod-
movement. In order to withdraw air from bore 88, an annular
nozzle is'proviaed at the point where bore 88 begins to
flare in portion 89. Thé annular nozzle is fed by air
under\pressure which aspirates air from the Dbore 88 and
out through the flared outlet 89. As a consequence, an

extremely low pressure is provided in bore 88. A portion

BAD ORIGINAL . @
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of .the vacuum cnamber 82 extends into the extruder and | .
tube die member 83 such that bore 88 communicates coaxially
with a similarly provided borg 90 in the tube die and
extruder member 83. Rod 87 passes through bore 90 which

is aspirated by the annular nozzle 91 in the same manner
as bore. 88. o ' -

Plastlc is fed into the tube die and extruder nember
83 via- nozzle 92 which feeds the plastic in its molten form .
to an annular nozzle 94 dlsposed concentrically about the
outlet of bore 90. The low pressure region forwed around
rod 87 in bore 90 causes the annular flow of plesticsfilm
from nozzle 94 to surround, and conform to the rod as the
¥od egresses from the tube die‘and extruder member 83.
This plasticsfilm 95 constitutes another form of the plug
vrap 22 described ebove in relation to the'embodinents'of
Figures 1-8. . ’ . .

If desired, the plastics £ilm 95 may have incorporated
therein finely ground tobacco particies. = These particles
provide some exposed tobacco on the surface of the film
vhich impart flavor to the smoke as it passes through the
tobacco rod under the £ilm. This . is accoﬁ;lished without
any loose particle fallout frcm the f£ilm since the parti-
cles-are solidified in place as the film solidifies about

the deformed- rod. Generally, the tobacco Dartlcles would

constitute one percent by weight of the molten
material extruded about the rod.

The method described in Ielaelon to Flgures 14 and
15, whereby the vacuun draws the piastics film to the éxact
shape of the rod-and permits ths smoke-impermesable film to
conform to the deformed rod, is considerably cheacer than
the conventional plug wrap approach described above in

relation to Figure S.. The film 95 is generally extruded
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to a thickness on the order of 0.5 mil but this thickhess
can be controlled by varying the speed ratio between the

formed .rod and the extruded f£ilm. y
- S_""“

With respect to adding flavor by incorporating
particles into the film, materials other than tobacco may
be employed. These include carbon and magnesium hydroxide
which can be compounded with plastic's. resin as flavor
xelease agents. While most thermoplastics can be utilized
for film-extrusion :onto tne deformed rod, polypropylene

and cellulose acdetate have ‘proved most v1able.

With ‘respect to the filter configurations illustrated
dbove in Figures -8, it should be understood that a variety
of cross—sectional configurationé can be utilized. The
important aspect of the invention is that tipping paper be
loosely wrapped abcut the smoke discharging end of the
filter so that air can be drawn in with each puff through
the spaoe between the tipping wrap and the olug wrap. For
somne complioatea cross—sectional filter plug shapes, where
mechanical devices would not be adequate to press the
tipping paper around the -film, the tipping paper can be
laminated .at certain locations with heat shrinkable f£ilm.
Under such circumstances, after the.cigareite has been
¥ully assexbled, 'hot air can be blown across the cigarette

to shrink the Film which then draws the t,Dplng paper
around .the dosxredllocatlons. |

Regardless of which method is employed to make the

"combined filter ani holder described herein, the filter

and holder can be made without increasing the cost of the
digarette and, in fact, the overall cost is reduced in view
of ‘the lesser amount of acetate required in the reduced
Filter section. 'By decreasing the surface-area, the desired

pressure drop is achieved with less filter material.

. BAD QRIGINAL



10

15

20

25

e 0082734
In Figure 16 a filtered cigarette according to
the present invention is generally designated by the
reference numeral 110. éigareffe 110 includes a
tobacco rod 112 and a filter element 114 constructed
in accordange with one embodiment of the present
invention. A tipping overwrap 116 secures the tobacéo
rod 112 and filter element 114 in end-to-end relation-
ship in accordance with well known techniques in this
field. Filter 114 is a generally cylindrical plug of
conventional tobacco smoke filter material and
typically is made from continuous tow of cellulose
acetate filamentary material; it should be noted,
however, that other filtering material may be employed
with slight modifications. For example, filamentary
tow formed of other materials such as polyethylene,

polypropylene, and the like, or even non-woven staple

fibers may be used. It should be understood, however,

that céllulose acetate filamentary tow is the preferred
material from a commercial standpoint. In this sense;
filter plug 114 is fabricated from conventional
material to function as a smoke-pervious filter plug

for trapping solid particulates in the smoke passing

therethrough.

~
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Unlike many conventional air dilution filters, filter
plug 1ll4is not circumscribed by a non~porous'or smoke~im-~
pervious plug wrap between the plug and tipping papsr 116,
Rather, the air-impervious tipping paper 116 is applied

“directly to the plug 114 and a portion of tobacco roall2.

Tipping paper 116 circumscribes filter plug 114 along the
entire length of the plug. There are no ventilation holes
provided in tipping paper 116 so that ambient air cannot
enter the filter plug through the tipping paper 116 nor can
smoke from the plug 114 egress through the tipping paper.
The tipping paper 116 in addition to securing the smoke.

receiving end of plug 114 to one end of tobacco rod 112 in
concentric end-to-end relation, also serves to conduct

ambient air into the smoker's mouth which each puff oan the
cigarette. Specifically, the diagramma?ic representation
of plugll4 in Figure 16 shows the tipping paper 116 partially
torn away. This is to represent the fact that the plug

114, for the embodiment of Figure 16, is not grooved prioxr

to application of the tipping paper thereto. In other
words, a plurality of grooves 118 are defined longitudinally
in both the tipping paper 116 and plugJJA} but are defined _
after the tipping paper is applied and the complete cigar- -
ette assembled. Grooves 118 are open to ambient aloné their
entire length and extend from a‘predetefmined point along
the length of plug 114 to the smoke discharging end of the
filter. 1In other words, after the cigarette has been made
and cut, grooves are placed in the outside of the tipping
paper, to a depth in plug 114, in accordance with the exact
amount of dilution desired. The number of angularly spaced
grooves ll4is algo determined by tﬁe amount of dilution

desired. As noted, the grooves extend from the smoke dis-
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charging end of the filter to a length sufficient so that
the smoker's lips will not normally extend longitudinally
beyond the length of the ‘grooves. For example, the grooves
can extend the entire length of plug or rod 114 or some
shorter distance, as desired. Thus, the cigarette 110 of
Figure 16 carn be fabricated bf any conventional methcd and
apparatus and, after it is fabricated, passed through

a crimping mechanism to form grooves 118, as desired.

-I't_is important to note that the grooves118, rather
than being covered so that access is provided through a
porous material or through verii.:ilation' holes, is open along
its entire length. Since the grooves are recessed with
respect to the outer periphery of the tipping paper, the
groqves provide passages through the lips of the smoker
which engage the outer periphery of tibping papér 116.
These passages conduct air into the mouth of the smoker
with each puff or draw at the smoke discharging end of the
filter. The absence of barriers or restrictions to the
flow reduces flow impedance as compared to prior art dilu-
+ion filters and thereby permits better contxol of the
air dilution technique. In addition, since the plug wrap
'nomally disposed between the tipping pazper and the filter
xod is eliminated, the cigarette 110is simpler and less
costly to manufacture. ' »

As described, in the fabrication of cigarette 110 of
Figure 16,the grooves 118 are forred simultanecusly in -
filter rodll4 ard tipping paper 116. In cigarette 120,
illustrated in Figure 17, filter rod 124 is pre-grooved with
grooves 128before application of .t.he' tipping paperl26 to
secure tobaccol22 to the filter rod. In order to assure
that the tipping paper 126conforms to the groaves 128 in the

filter rod, a vacuum system is employed as part of the
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tipping wrap machine to draw a vacuum upon the completed
cigarette before the adhesive has dried. In this manner,
the tipping paper is forced to conform to the pre-grooved
periphery of filter rod 124. With respect to the appearancé
of the final product to the. naked eye, cigarettes 110 and 120
appear identical. Cigarette 120 functions in the same
manner as cigarette 110 so tbat the grooves 128, to which

tipping paper 126 conforms, conduct air directly into the

mouth of the smoker with each puff élong with smoke filtered

through rod 124.

Anothex cigar'e;cte embodiment 130 of the present
invention is illustrated in Figure 18. TQbaccb rod 132 is
secured in end-to-end relation with filter rod134 as in
the embodiments of. Figuresl6 and 17. However, filter rod
134 is circumscribed along its entire length by a non—porous
ox smoke-impervious plug wrap 135. It will be recognized
by those familiar with this art that the smoke-impervious
plug wrap includes smoke-impervious outer surfaces of
foamed material which are integral with the filter plug as
well as smoke-impervious wrapping material, which is not
integral with the filter plug. Plural grooves l38are
defined in the plug wrap 135 and blug 134and take the form
of recesses having their depth dimension extending radially
inward from plug 134 and their length dimension extending
from the smoke discharging end to a length sufficient to
avoid the entire length of grooves 138 being disposed in a
smoker's mouth during use. A ring of tipping paper 136
is disposed about the junctioﬁ between the filter rod 134
and tobacco rod 132 to join the two rods together. Tipping
paper 136 differs from tipping paper 126and tipping paper
116 in that it is much shorter in axial length and is not
grcoved. Rather, the grooves 138 are defined in the sroke-
'impervious plug wrap 135 and extend into the filter134, as

‘‘‘‘‘‘
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describea. Air dilution is effected in cigarette 130'in the
same manner described above for cigarettes 110 and 120 of
Figures 16 and 17, respectively. Specifically, grooves 138 in
the plug wrap 135 are exposed to ambient and provides '
passages passed the smoker's lips and into the smoker's
mouth. Ambient air is therefore drawn into the smoker's
mouth with each draw or puff so that the ambient air enters
in parallel to the filtered smoke passing through the smoke
discharging end of the filter and into the smoker's mouth.

Although cigarette 130'employs a plug wrap whereas
the plug wrap is eliminated in cigarettes 110and 120, the
savings on the amount of tipping paper employed may, in
some cases, make up the diff_erence in cost. Moreover,.: since
normal tipping paper is placed directly in the mcuth, the
requirements therefor are .considerably more stringent than
would be the case in the simple ring tipping paper appli-
cation for cigarette 130, In other words, less expensive

material can be used for tipping paper 136 and for tipping
papers 116 and 126. ’

Referring now to Figure 19 of the accompany drawings,
another cigarette embodiment 140 is illustrated in accordance
with the present invention. ILike cigarette 130, a tobacco
rod 142 is joined to a filter rod 144 which has plug wrap
material 145 circumscribing its entire length. A ring of
tipping paper 146 covers o;lly a short length of both the
filter rod and tobacco rod to join the two end-to-end in
concentric relation. Filter rod 144 and plug wrap 145 are

contoured to the .shape of a cigarette holder in the manner
described above in connection with Figs. 1 to 15.

.
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Specifically, the generally cylindricai
filter rod 144 remains generally cylindrical frém-its smoke
receiving end to a location axially displaced therefrom and
then is taperéd to form a generally recéangular cross—
section. A raised lip147 at the smoke discharging end, also
having a rectangular cross—section, fits the smoker's lips
to provide a cigarette holding function. Grooves 148 are
defined longitudinally along the filter 144, into the
plug wrap 145 and filter rod 144. In the case of the
embodiment illustrated, wherein the rectangular cross—sectioh

of the filter near the smoke discharging end has two long

. sides and two short sides, the grooves l48are defined in

the short sides. It should be notéd, however, that a
square'configuration may also be provicdad in which case the.
grooves would be provided in all four (4) sides.

The grooved filter 144 and plug wrap 145 may be
fabricated by either of the two methods described above
with reference to Figs. 9 to 15. Specifically, as

described with respect to Figures 9-13, one method forms

- the cigaretfé holder shape and the grooves 148 in the

filter rod 144 after it is wrapped with plugwrap 145.

) Alternatively, as described in relation to Figures 14

and 15, the filter rod 144 may be pre-shaped and pre-
grooved and the plugwrap extruded thereover in the form
of a plastics film which conforms precisely to the tapered
and grooved periphery of the filter rod. In either case,
the operation of the filter 140 is substantially the same
as the filters described in relation to Figs.16 to 18. In

other words, groove 148 is exposed to ambient air and pro-
vides a passage for that air into the smoker's mouth ,past

| BAD ORIGINAL gj}
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the smoker's lips. With each puff or draw on the cigarette,
the smoker draws in filtered smoke from the smoke discharging

end of filter 144 and ambient air via grooves 148,

Figures 20-26 illustrate end views of various grobved
filters in accordance with Figures 16-18. These views are
provided to show that substantially anyr number of grooves,
with substantially any spacing therebetween, may be provided.
For example, cigarette 150 of Figure20 shows filter rod 154
and tipping papér 156 provided with a single grodve 158 at
th_é_smoke discharging end of the filter. Of course, if
cigarette 150 is made in accordance with the principals of
cigargtte 130 of Figurel§, element 156 would, instead of .
being tipping pdper, be plug wrap material.

‘Likewise, cigarette 160 of Figure 21 shows filter;

15 164 and tipping paper 166 provided with two diametrically

20

25

spaced grooves or recesses 168.

Cigarette 170 of Figure22 shows plug wrap 175 and
filter rod 174 provided with three equally spaced grooves
or recesses 178. S '

Cigarette B0 of Figure 23 has filter rod 184 and plug

wrap 185 provided with four 90°-spaced recesses oOr grooves
188, '

Cigarette 1900of Figure24 shows tipping paper 196
and filter rod 194’ provided with five equally spaced reces-—

ses or grooves 198.

Cigarette 200 of Figure 25 shows plug wrap 205 and
filter rod 204 provided with six equally spaced grooves or
recesses 208.

Cigarette 210 of Figure 26 jllustrates filter rod

. -
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214 and tipping paper 216 brovided with eight equally

. spaced grooves or xecesses 218. It shoﬁld be noted that

equal spacing between the grooves or.rccesses in any of the
embodiments is not necessary; that is, the grooves oOr .
recesses can be grouped or spaced as de51red around the
perlphery of the filter rod. Moreover, it is not mandatory,
although simpler for fabrication, that the recesses or grooves
extend iongitudihally parallel to the axis of the filter
rod. . In other words, the recesses can. be skewed relatlve
to the filter rod axis, spiraled, etc.

For all of the filtered cigarettes of Figs. 16 to
26, - the most 1mportant aspect is the fact that the air
ventilation passage is exposed to ambient throughout its
length so that air does not have to pass through porous
tipping paper or restricted ventilation openings in non-
porous paper. The unimpeded air flow into the smoker's
mouth with each draw or puff permits accurate control over
the air dilution to a degree not possible in the prior art
devices. Since the air passage is open to ambient albng
its entire length, the;filter rod requires only one wrap-
along its entire length, whethexr the wrap be the plug wrap
or the tipping paper. When the plug wrap is used, only
a short ‘axial length of tipping paper is required to join
the filter plug to the tobacco rod. The result is a
cigarette which is simpler and less expensive to manufacture

than prioxr art air dilution filtered cigaretfes.
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Referring to Figures 27 and 28, a filtered
cigarette according to the present invention is
generally designated by the reference numeral 310.
Cigarette 310 includes a tobacco rod 312 and a filter
element 314 constructed in accordance with one embodi-
ment of the present invention. A ring of tipping
paper 316 joins the tobacco rod 312 and filter element
314 in axially aligned end-to-end abutment. The
tipping paper 316 has a relatively short axial length
and extends only a short axial distance along the
tobacco rod 312 and the filter element 314. The whole
puipose for the tipping paper 316 is to join the
tobacco rod 312 and filter element 314; other means of
joining these two members may be employed.

The filter element 314 is a generally cylindrical
plug éf conventional tobacco smoke filter material and
is typically made from continuous tow of cellulose
acetate filameﬁtary material. It should be noted, how-
ever, that other filter material may be emploved with
sligh£ modifications. For example, filamentary tow
formed of other materials such as pdlyethylene, poly-

propylene, and the like, or even non-woven sfaple
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fibers may be used. It should be understood, however,
that cellulose acetate fllamentary tow is the preferred
material from a commercial standpoint. In this sense,
filter plug 314 is fabricated from conventional material
to function as a smoke-pervious filter plug for trap-
ping solid particulates in the smoke passing there-
through. - Filter plug~br rod 314 is circumseribed along
its entire length by a smbke—impervious Or non-porous
hlug wrap or overwrap 318.an important. aspect of this
fllter of the present invention resides in the fact
that the overwrap 318 is extruded about the filter plug
314 in the form of a film. In the preferred embodiment,
if the filter material is cellulose acetate filamentary
tow, then the extrudsd film is made of cellulose
acetate also. In general, the preferred embodiment

of the present invention employs the same material for
the Tilter rod and the filter overwrap.

It is important to note that the overwrap'film
318 4s strictly that, namely, an overwrap. It should
not be confused with prior art attempts to extrude
entire filter structures, which attempts Have proven
largely unacceptable from a commercial boint of .view.
Thus, whereas the filter rod 314has a-diameter on the
order of 0.25 inches, the thickness-of the overwrap
£1lm 318 is on the order of 0.25 mils to 2.5 mils and
is therefore between 100 and 1,000 times less than the
filter rod diameter. ' '

* "By using an extruded film ovérwrap having the
same material as the filter rod itself, the chance of
any.foreign ingredients coming into contact with the
smoke 1is virtually nil. Moreover; by introducing
cdnvenﬁional plaéticizers such as triacetin or any
other conventional plasticizer used in cigarette
filters, complete adherence of the bonded fibers to the
filr is assured. This eliminates the need for a sep-.
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arate adhesive material which 1i1s required to hold paper
overwrap to a filter rod. This not only reduces
the cost of the adhesive material but also eliminates

another material which could contact and
contaminate the taste of the smoke.

A considerable material cost saving is provided
when the film overwrap is made from the same material
as is employed for making the filter rod. Specifically,
using the same material permits re-cycling of the
waste from the normal filter-making process. If the
filter material is cellulose acetate, for example, all
of the waste in making the filter rod is conventional.
acetate without paper overwrap. This cellulose acetate .
waste can be formed into granules or pellets and extruded
as the overwrap film. This re-cycling is not possibie
if there is paper contamination in the cellulose ’
acetate waste because molding-grade resin can not ﬁe
achieved with paper contamination present. .

The use of the tipping paper 316, as illustrated
in Figure 27,may be dispensed with if another technique
for bonding the filter rodfﬂA to the tobacco rod3l2 is
employed. In either casé,‘the portion of the cigarette
which contacts the lips of the Smoker is the overwrap
material 318 which 1s smooth and does not s@ickfté the
smoker's lips as does paﬁer-coatingl Tn addition, the _
overall surface character of the filter is commerci- o
ally advantageous with respect to pasper overwrap. It
should also be noted that the thin film provides '

‘structural strength so as to permit high speed filter

fabricgtion operation. Even z very thinrfilm overwrap'
is sufficiert to corpress an oversized rod and provide
the structural strength necessary for both high speed
production and desirable smoking characteristics.

"—-" &
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.Although the clgarette 1llustrated in Figures
27 and 22has no provision for air ventilation of the
filter, 1t 1s clear that holes may be provided in the )
overwrap film 318 in order to provide ventilation

communication between the filter rod 314 and ambient
air.

The cigarette filter embodiment illustrated in

Figure 29 shows a tipping paper overwrap circumscrlibed
about the entire length of the extruded overwrap film
318, as well as a portion of the tobacco rod 312. In

all other respects, the filter arrangement of Figure 29

is identical to that illustrated and described in
Figure 27. It 1is possible, of course, to deform the
filter rod of Figure 29 in the manner described with

reference to Figures 1 to 15,

in which case the tipping paper 320,suit—'
ably provided with ventilation holes, defines a

ventilation passage with the deformed portion of the
filter rod. The result 4s air dilution of the smoke,
a feature which has gain=d some popularity in the
tobacco industry in recent years. L o

Referring to Figure BOspecifically ‘of the
accompanyinv draw1ngs, a filiter rod such as that
11lustrated in Figure 29 1s shown in sectiun and is.
provided with a plurality of wentilation holes exten- .
ding through the paper tipping 320 and the film over-
wrap 318. As noted above; the tipping paper 320 can be
eliminated and the holes can extend through the over-
wrap film 318 alone. The holes serve to admit air
into the smoke as the smoker draws on the exposed end
of the filter rod, thereby provliding a degree of alr
diluti;n determined by the number and size of the
apertdres. The overwrap film can be perforated at the
same time that the tipping paper 320is perforated by
any techniques well known in the prior art for this

BAD ORiGINg, H
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purpqse. However, the most uniform perforation methbd
is with lasers. '

A method and apparatus for fabricating the filter
elements of the present invention is illustrated in
Figure 31, to which specific reference is now made.
Basically, the fabrication technique 1s similar in many
reépects_to those already described and referred to.

| The filtering material utilized in this
production of filter elements is a continuous filamen-
tary tow designated generally by the reference numeral
30. This filamentary tow 340 includes a multiplicity
of bondable fibrous members activated by contact with
a hot fluid such as steam. Filtering material 340 is
continuously passed into and through an elpngafedi
bonding zone which includes a conventional stuffer
Jet 340 and steam head 342, similar in nature to those
11lustrated and described in the various above-
mentioned patents. - . . Following
the steam tfeatment, the resulting rod is cooled at '
cooling head 343 before being passed through a pulling
device 351. Upon leaving the pulling device, the
uﬁwrapped rod is passed to a vacuum chamber 382 after
which the rod is passed to an extruder znd tube die

.383, the latter being described in greater detail .

below with reference to Figure 32.

‘In the extruder and tube die 383, a film of plastics
material-is extpuded over the filter rod so as to con-
form to the exact shaﬁe of the rod. Any suitable
smoke-impervious plasticsfilm may be utilized for this
purpose and, in the preferred embodiment, 1is cellulose
acetate. The wrapped rod thea passes through a water
bath384 to a pulling device 385 before being cut into

individual filter plugs at cutter head 386.
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Referring specifically to Figure 32 of the
accompanying drawings, the vacuum chamber 382 is
1llustrated with the unwrapped rod 387 passing through
a bore 388 extending longitudinally therethrough. The
inlet end 389 of bore 388is flared to provide a flow
dutlet which expands in the direction opposite the

_translation direction of rod 387. Bore 388 is

somewhat larger in diameter than the dlameter of
rod 387 so that air can flow in an annular path through
bore 388 in opposition to rod movement. In order to

withdraw air from bore 388,"' an annular nozzle is

provided at the point where bore388 begins to flare
in portion 389. The annular nozzle is fed by air

under pressure which aspirates air from the bore 388
and ouf{ through the flared outlet 389. As a conse-
guence,_én extremely low pressure 1is pfovided in

bore 388. A portion of the vacuum chamber 382 extends
into the extruder and tube die member 383such that
bore 388 communicates coaxially with a simlilarly
provided bore 39C in the tube die and extruder member
383. Rod 387 passes' through bore 390which 1s aspirated
by the annular nozzle 391 in the same manner as bore3ss.

Plastic is fed into the tube die and extruder
;ﬁember 383 by a nozzle.392 which feeds the plastle in
its molten form to an annular nozzle 394 di_éposed
concentrically about the outlet of bore 390- The low
éressure region formed around rod387 in bore 390causes
the annular flow of plastics film from the nozzle 394
to surround and conform to the rod as the rod egresses
from the tube die and extruder member 383. This plastics
£1lm 395 constitutes the plug wrap 3l8described apove in

-relati\c\m to the embodiment 1llustrated in Figures 27 to 30.

The method cescribed in relation to Figures 31 and
32,whereby the vacuum draws the plasticsfilm to the
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exact shape of the Tilter rod zngd —ermits ths sEGke=
impermeable film %o conform to the deformed rod, is
considerably cheaper than the conventional plug wrap
approach wherein paper is used as the plug wrap. The-
£11m395 is generally extruded to a thickness between
0.25 mils and 2.5 mils, the thickness being controlled

by varying the speed ratio between the formed rod and
the extruded film. :

As noted above, when the filter material 340 and
the film 395 are the same, any waste materizl which
is formed during the normal manufacturing procesé can
be re-cycled as the extruded overwrap film 395, '

Although the filter rod formed as part of the
process 1llustrated in Figures3l and 32 is cylindrical,

the cylindrical periphery can be deformed in the manner
described with reference to Figures 1 to 26 in order

o achieve air dilution characteristics for the filter.

The apparatus for forming the filter according to
the present invention runs more efficiently than dc .
pricr art filter fabricating machines because there 1is
no requirement to slow down or stop to change the plug
wrap. In fact, with tow splicing equipment incorporated,
the machines are capable of running at 100% efficiency
around the clock.

Another advantage to using cellulose acetate film
as an overwrap for the cellulose acetate tow material .
is that it may be formulated with 2 plasticizer to pro-
duce a flexible film which prevents formation of air
pockets associated with tipping in the paper-wrapped
filters. These pockets are caused by the differential:
in size between the filter and the cigarette. Since
paper dces not conform, it wrinkles and causes these
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air pockets to form. The thin film-wrapped filters of
the present invention, however, do not require the
close circumferential tolerance required by paper-
wrapped filters. Using the present invention,
cellulose acetate filter rods of 100 milli—.

meter length can be wrapped at a material cost of about

4 p per thousand rods. The least expensive paper wrap

‘has a materlal cost’ of 10p per thousand rods and some-
times varies as high as 20 p per thousand rods, without:.

even considering the cost of glue and other additives
employed in conjunction with the paper wrap to produce -

a satisfactory filter.

.Instead of the cellulose acetate, another
material which is suitable for use for the

plastic film overwrap 318 1s Surlyn which is an ionomer
sold by DuPoent. An ionomer is-an ionically cress-—
linked thermoplastic polymer. " The Surlyn ionomer
resins are .derived from ethylene/methacrylic acid
copolymers. - This materiél is a heat seal polymer with
high clarity, melt strength and solid state ‘toughness

.and resistance to oil/fat permeation. Surlyn is

available as either a sodium or zinc ionomer, and
although all grades generally offer the above proper-
ties when compared to other heat-seal polymers, sodium
Jonomers are known for exceptional toughness and

pesistance to fats and oils while zinc ionomers exhibit

dutstandidg adhesion to unprimed foil and possess
excellent chemical resistance.

Anothér possible material for the film overwrap
is Elvax, an ethylene-vinyl acetate copolymer resin
manufactured by DuPont. The vinyl acetate units in the

copolyrer modify the basic polyethylene strudture‘and

properties. By varying the vinyl acetate content and
the molecular weight (melt index), properties can be

- ;-,h‘.fid:t’b‘ﬁ‘\ls
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tailored for specifice a§plicatiange

A variety of different materials can be employed,
but it must be stressed that the advantage of using

.the same material for the overwrap as for the filter

rod provides both cost advantages and taste advantages
which are not possible in the prior art.

Accordingly the invention provides a tobacco smoke
filter comprising a rod of smoke filter material having
a thin plastics sleeve extruded therearound, the outer
surface of the sleeve conforming to the outer surface
of the rod; it also provides a method of making a tobacco
smoke filter which comprises providing a rod of smoke
filter material, and forming a sleeve around the rod
with application of suction via the rod 'so that the

sleeve conforms closely to the outer surface of the rod.

-~
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CLAIMS.:

1. A tobacco smoke filter comprising a rod of smoke
filter material having a thin plastics sleeve extruded
therearound, the outer surface of the sleeve conforming

to the outer surface of the rod.

2. A filter according to claim 1 wherein the greatest
transverse dimension of the rod is at least 100 times

more than the gauge of the sleeve.

3. A filter according to claim 1 or 2 wherein the

rod and sleeve are of the same material.

4, A filter according £o any of claims 1 to 3 wherein

the rod is grooved.

5. A filter according to any of claims 1 to 4 wherein
the rod is deformed to a smaller cross-sectional area

over part of its length.

6. A method of making a tobacco smoke filter which

comprises providing a rod of smoke filter material, and
forming a sleeve around the rod with application of

suction via the rod so that the sleeve conforms closely

to the outer surface of the rod.

7. A method according to claim 6 wherein, before

application of the sleeve, the rod is grooved and/or has
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a portion of its length deformed to a reduced cross-

sectional area.

8. A method according to claim 6 or.7 wherein the
sleeve is a film of plastics material éxtruded around

the rod.

9. A smoke filter having smoke receiving
and discharging ends and of the type in thch a rod of
smoke—-pervious material is ciréumscribed with a rod wrap
of smoke-impervious material which is in turn wrapped
with air-impervious tipping means, wherein said tipping
means is contoured to ﬁatch the contour of said rod wrap
for a first length of said element extending from said
smoke recéiving end, wheréin said tipping means has a
large contour relative tc the contour of said rod wrap
along a second length of said element extending from
said smoke discharging end tordefine a space between said

rod wrap and said tipping means, and wherein said tipping

means includes ventilation holes defined therein at a

location along said second length of said element for
permitting air to flow into and through said space in
response to suction applied at said smoke discharging
end of said element.

lo. A smoke filter comprising a smoke-pervious rod

and smoke-impervious wrap means circumscribing said rod.
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at least one groove formed in the rod means extending
longitudinally.of.the wrap means from at least one end

thereof and being fully open to ambient air along its

entire length or part thereof.

11. A smoke filter according to claim 9 with the'

tipping means omitted.

~~
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