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'COMPLETE SPECIFICATION.

Impro#ements relating to Tobacco-Smoke Filters.

We, BRITISH-AMERICAN  ToBacco CoM-
paNy Limitep, of Westminster House, 7,
Millbank, London, S.W.1, a Company in-
corporated under the laws of Great Britain,
do hereby declare the invention, for which
we pray that a patent may be granted to us,
and the method by which it is to be per-
formed, to be particularly described in and
by the following statement:— -

This invention .concerns improvements
relating to tobacco-smoke filters, The use
of granufar or powdered materials as com-
ponents of cigarette filters is already known,
but their incorporation in such a manner
as to give even distribution and to avoid
losses during manufacture and use presents
difficulties. Proposals intended to avoid these
difficulties, for example distribution of the

_granular or powdered material within a

fibrous mass or sheet of another filtering
material or its enclosure in a cartridge or
between filter plugs or between a plug and
the tobacco rod, have met with only limited
success.  Attainment of even distribution

may entail an undesirably slow rate of pro--

duction and difficulty may be encountered
in maintaining the content of material réas-
onably constant from ope filter-tip to an-
other. .

An object of the present invention is to
make possible rapid and convenient com-
tinuous manufacture of filters comprising
powdered or granular materials, with little or
no risk of losses during manufacture or
subsequent use. - '

According to the invention, powdered or

. granular filter material for tobacco smoke

is mixed with a powdered or granular, low
melting, salt and the mixture is heated so
that the filter material is bonded by the
said salt. By a low-melting salt is meant one

[Price 4s. 6d.]

with a melting point below 250°C, but

preferably with a melting point between
100° and 150°C.

The filter material may be any adsorbent
or absorbent material, with a desirable effect
on tobacco smoke, which is available in
powdered or granular form, for example
charcoal, silica gel, zeolites, perlite, sepio-

lite, activated alumina, magnesium silicate, .

or mixtures thereof, or the like.

Suitable salts of inorganic acids include
simple salts in a crystalline hydrdted form
such as trisodium orthophosphate, sodium
perborate, calcium bromide, ' aleminum
bromide, ferrous sulphate and cupric nitrate.

More complex salts of inorganic acids may -

also be used in the crystalline hydrated
form, such as sodium aluminium sulphate
(soda alum), potassium aluminium sulphate
{potash alum) and potassium chromium sul-
phate (potassium chrome alum). Suitable
salts of orgamic acids include magnesium
stearate, aluminium stearate and crystalline
hydrated magpesium acetate. In addition to
being effective bonding materials, several of
these salts, notably hydrated trisodium
orthophosphate and hydrated sodium per-
borate, have a desirable effect upon the
groperties of the smoke pased through the
Iter, - whereby the effectiveness of the
powdered or granular filter material is en-
hanced '

The particle size of the filter material may
be chosen to provide a desired porosity of the
resultant mass and may, suitable be smaller
than 10 mesh and larger than 80 mesh
(British Standard Specification) per inch and
is preferably between 20 and 50 mesh. Pre-
ferably, the bonding material has a particle
size at least substantially the samie as that
of the filter material and is present in a
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proportion of between one. part to three
parts and equal parts, by weight, with res-

pect to the filter material. Preferably be--
tween 25 and 50% of the total initial mix- ..

ture consists of bonding material.”

According to one manner. of carrying the
invention into effect, the bonding and filter"

materials, intimately mixed, are fed on to
a band of paper passing beneath a feed
hopper in which the level of the mixture is
kept substantially constant. The band, which
as a channel shape imparted by a guide,

passes, just beyond the hopper, under a.
gate device which regulates the level of the

material. Supported in a channel, the band

then passes below electrical heaters extend-
ing lengthwise of the band and provided

with reflectors which direct the rays norm-
ally to the said band. The heaters preheat

the mixture to cause the bonding material

to begin to soften. The preheated mixture

passes on the band into a ring die by which

the band is folded around the mixture to
form a “rod”. - L
. This

the bonding material- and to ensure firm
bonding of the granules of the filter material
to one- another. The temperature in' these
dies 'should be such as to complete.the- said

. softening, while avoiding risk of impairing
either of the materials. Bach of the. dies is

of slightly larger circumference than the

circamference required for the final rod. A

hot-air stream may advantageously be in-

troduced into the dies to reduce  frictional

drag on the rod. o -
The enrobed and heated rod next passes

to dies which are cooled by a. circulated

refrigerant, suitably of a . halogenated hy-
drocarbon type. Provision is made for dried
refrigerated air to:be introduced to the outer
surface -of .the rod by way of radially dis-
posed small holes. This flow of air not only
assists in setting the rod in the desired size
with an effective joint between the edges of
the band, but also acts as an air bearing
and reduces -the -risk of condensation of
atmospheric moisture. The circumference of
the cool .dies is slightly less than that of

. the heated dies and may be slightly larger

than that of the final rod.

" From the last die, the rod passes on to a

conventional endless cigarette-machine tape

which provides the traction for the move~
“ment. of the.band ‘and rod through the ap-

paratus:and carries the rod through a guide
or garniture-to. a conventional cut-off device

~which divides it into lengths for future pro--

cessing into filter-tip cigarettes.. . .
-- The'above described method and appara-

tus are more fully described in. the Speci-

(Serial No. 1,103,822). -
I required it may be arranged for the

_ rod passes through ~electrically
heated dies to complete the softening. of -

granular or powdered material to be bonded
to the paper. In this-case, in order to en-
sure firm such bonding, it i$ recommended .

that a

" be used instead of a plain paper. - -
- In some cases, further “heating may be .
applied - before the - cutting . operation, or -

lyethylene-coated - paper should

after completion of the rods, to enisure com- -

~ plete bonding of the powder or granules -
- of ‘the filter material. Suitably, : this heating
~may be effected by a dielectric heating de-

vice. -

- ‘One manner of cérrying-;the'-_invélitioh'into .

effect will now be more fully described by
way of example: : '
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2 parts by weight of granules of activated -

~charcoal (Sufcliffe Speakman, Grade 207C)

of mesh size 20—50 (British -Standard ~

Specification) where mixed with one part
of trisodium orthophosphate dodecahydrate
crystals. previously sieved through a screen

of mesh size 10. The mixture was fed con- -

85 |

tinuously. from a constant-level hopper to -
a_band of. polyethylene-coated . paper 27.5

mm. .wide travelling at a rate of 23 feet
per minute. . . . .- 0

. The-- mixture then passéd on the band
below three infra-red heaters, was formed
into a rod by a ring-die and passed immedi-
ately into a sét of three dies 25 mm. in cir-

cumference heated to.about 200°C and

supplied, inside the dies, with a . hot - air

‘stream_at a temperature of about 250°C. -

100 -

‘The rod: was . immediately cooled .to: a
temperature of about.0°C in a series of four
cool dies, 24.8 mm. in circumference, into
the interior of which dry. refrigerated air
was . introduced ' through holes of 0.015
inches diameter at a pressure of 7—8 lbs./
sq.in. A cut-off device cut the.rod into 78

mm. lengths. Filters produced from the rod’

material were ' firmly bonded and even in
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packing had a circumference of 24.6 mm. ..
+ 10 mm. sections of the rod lengths were

cut and . attached to cigarettes of 72 mm,
length. The cigarettes. were smoked. to a
23 mm. butt using a smoking machine which
gave a puff of 35 cc. volume and two

seconds duration once per minute. Analysis = . -
115

of the smoke gave the following results:

- _Analysis of the material trapped. by the
filter, and. of the smoke passing- through
the filter; showed a substantial reduction in .-
the tar to nicotine ratio with a removal of
‘more-than 35% of acids and phenols, and.
a.removal of more than 75% of the alde- .
.hydes, hydrogen cyanide and hydrogen sul-:

phide present in the smoke.. S
" 'WHAT WE CLAIM IS:— - °

1. .A method of producing a tbba;éo.—
smoke filter which comprises: mixing a
powdered .or granular tobacco-smoke. filter

melting, salt and heating the mixture to
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- material with a powdered or granular, lTow- -
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proportion of between one part to three
parts and equal parts, by weight, with res-
pect to the filter material. Preferably be-
tween 25 and 50% of the total initial mix-
ture consists of bonding material.
According to one manner of carrying the

invention into effect, the bonding and filter.

materials, intimately mixed, are fed on to

-a band of paper passing beneath a feed

hopper in which the level of the mixture is
kept substantially constant. The band, which
as a channel shape imparted by a guide,
passes, just -beyond the hopper, under a
gate device which regulates the level of the
material. Supported in a channel, the band
then passes below electrical heaters extend-
ing lengthwise of the band and provided

with reflectors which direct the rays norm-
ally to the said band. The heaters preheat

the mixture to cause the bonding material
to begin to soften. The preheated. mixture
passes on the band into a ring die by which
the band is folded around the mixture to
form a “rod”. )

This rod passes through electrically
heated dies to com;l)lete the softening of
the bonding material and to ensure firm
bonding of the granules of the filter material
to one another. The temperature in these
dies should be such as to complete the said
softening, while avoiding risk of impairing
either of the materials. Each of the dies is
of slightly larger circumference than the
circumference required for the final rod. A
hot-air stream may advantageously be in-
troduced into the dies to reduce frictional
drag on the rod.

The enrobed and heated rod next passes
to dies which are cooled by a circulated
refrigerant, suitably of a halogenated hy-
drocarbon type. Provision is made for dried
refrigerated air to be introduced to the outer
surface of the rod by way of radially dis-
posed small holes. This flow of air not only

assists in setting the rod in the desired size.

with an effective joint between the edges of
the band, but also acts as an air bearing
and reduces the risk of condensation of
atmospheric moisture. The circumference of
the cool dies is slightly less than that of
the heated dies and may be slightly larger
than that of the final rod. :

From the last die, the rod passes on to a
conventional endless cigarette-machine tape
which provides the fraction for the move-
ment of the band and rod through the ap-
paratus and carries the rod through a guide
or garniture to a conventional cut-off device
which divides it into lengths for future pro-
cessing into filter-tip cigarettes.

The above described method and appara-
tus are more fully described in the Speci-
fication of our Application No. 16,235/64
(Serial No. 1,103,822).

¥ required it may be arranged for the

granular or powdered material to be bonded
to the paper. In this case, in order to en-
sure firm such bonding, it is recommended
that a polyethylene-coated paper should
be used instead of a plain paper.

In some cases, further heating may be
applied before the cutting operation, or
after completion of the rods, to ensure com-
plete bonding of the powder or granules
of the filter material. Suitably, this heating
may be effected by a dielectric heating de-

~ vice.

One manner of carrying the invention into
effect will now be more fully described by
way of example:

2 parts by weight of granules of activated
charcoal (Suiclifie Speakman, Grade 207C)
of mesh size 20—50 (British Standard
Specification) where mixed with one part
of trisodium orthophosphate dodecahydrate
crystals previously sieved through a screen
of mesh size 10. The mixture was fed con-
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tinuously from a constant-level hopper to .

a band of polyethylene-coated paper 27.5
mm. wide travelling at a rate of 23 feet
per minute.

The mixture then passed on the band
below three infra-red heaters, was formed
into a rod by a ring-die and passed immedi-
ately info a set of three dies 25 mm. .in cir-
cumference heated to about 200°C and
supplied, inside the dies, with a hot air
stream at a temperature of about 250°C.

The rod was immediately cooled to a
temperature of about 0°C in a series of four
cool dies, 24.8 mm. in circumference, into
the interior of which dry refrigerated air
was introduced through holes of 0.015
inches diameter at a pressure of 7—8 Ibs./
sq.in. A cut-off device cut the rod into 78
mm. lengths. Filters produced from the rod
material were firmly bonded and evem in

-packing had a circumference of 24.6 mm.

10 mm. sections of the rod lengths were
cut and attached to cigarettes of 72 mm.
length. The cigarettes were smoked to a
23 mm. butt using a smoking machine which
gave a puff of 35 cc. volume and two
seconds duration once per minute. Analysis
of the smoke gave the following results:

Analysis of the material trapped by the
filter, and of the smoke passing through
the filter, showed a substantial reduction in
the tar to nicotine ratio with a removal of
more than 35% of acids and phenols, and
a removal of more than 75% of the alde-
hydes, hydrogen cyanide and hydrogen sul-
phide present in the smoke.

WHAT WE CLAIM IS:—

1. A method of producing a tobacco-
smoke filter which comprises mixing a
powdered or granular tobacco-smoke filter
material with a powdered or granular, low-
melting, salt and heating the mixture to
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cause the particles of the filter material to
become bonded by the salt..

2. A method according fo claim 1,
wherein the particle sizes of the two ma-
terials are substantially the same.

3. A method according to claim 1 or 2,
wherein the particle sizes of the materials
are between 20 and 50 mesh.

4. A method according to any one of
claims 1 to 3, wherein the low-melting salt
constitutes 25 to 509% of the mixture.

5. A method according to any one of
claims- 1 to 4, wherein the mixture is
brought to rod form and is bonded while

_supported by a moving band in which the

mixture is wrapped. )
6. A method according to any one of

. claims 1 to 5, wherein the salt comprises

hydrated trisodium orthophosphate and the
filter material granular carbon particles.

7. A method of Qroducing' a tobacco-

smoke filter substantially as hereinbefore.

described. -

8. A tobacco-smoke filter device or
filter rod produced by the method claimed
in any one of the preceding claims.

9. A tobacco-smoke filter device or
filter rod formed from a mixture of a
powdered or granular tobacco-smoke’ filter
material and a powdered or granular low-
melting, salt, the particles of the filter max
terial having been bonded by the salt.

10. A filter device or rod according to
claim 9, wherein the filter material com-
prises granular carbon particles and the
salt hydrated trisodium orthophosphate.
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