
1,183,498                                         5       The method and
apparatus described with  drop of 15 cm. water gauge for 15 mm. length
reference to Figs. 3 and 4, but dispensing with  were selected. Lengths of
15 mm. were cut     the items 1 to 4, 40 and 41, were also used to  from
these rods and were mounted between  15     prepare filter rods consisting
solely of wrapped  two filter-rod sections, each 7 mm. long, of 5
polyurethane foam particles previously sieved  fibrous cellulose acetate of
filament denier 15     to seven, known, ranges of particle size. For  and
total denier 64,000. The resultant com-     each range, the feed rate from
the hopper 25  posite tips were attached to cigarettes and     to the band
8 and the degree of compression  smoked as described above and the
proportion  20     at the station 13 were adjusted to give substan-  of
total particulate matter removed from the 10  tially the same pressure drop
in the final filter  smoke was determined. The results obtained     rods.
The filter rods produced were tested for  are shown below:     pressure
drop and those providing a pressure                               Granule
size         Weight of        Proportion of total
(diameter in          granules         particulate matter            Filter
mm.)               (mg.)              removed (%)                 1
greater than             65                   37
1.68                 2           1.68 -  1.20             65
40                 3           1.20- 1.00               75
47                 4           1.00 -  0.85             75
48                 5           0.85 -  0.60             85
52                 6           0.60 -  0.42             90
51  



7           0.42 -  0.35             90                    54   25    For
the same pressure drop, the filtration  E) This was similar to B, but had
been ob-     effect increased with decreasing granule size. tained from a
different supplier.      50       To investigate the effect of using
different    The materials were comminuted by the pro-     forms of
polyurethane foam material, five such  cedure described with reference to
Figs. 1 and     materials A to E were tested. Brief particulars  2 and the
bulk density of the resulting foam 30  of these materials are as follows:
granules was measured. Four parts by weight     A) A white toluene
diisocyanate based rigid  of each of the comminuted materials were then  55
foam, blown  by  halogenated  hydrocarbon  mixed with one part by weight of
comminuted     vapour. Small uniform cells, just distinguish-  sodium
phosphate dodecahydrate and formed     able by the naked eye, with thin
walls.    into wrapped filter rods by the procedure des- 35  B) A
fawn-coloured diphenylmethane 4:4' cribed with reference to Figs. 3 and 4.
The     diisocyanate based rigid foam, blown by halo-  rods so formed were
cut into 7 mm. lengths, 60     genated hydrocarbon vapour. Cell size and
wall  and the average weight of the cut sections     thickness similar to
those of A.             was determined. The sections were then each     C)
A white toluene diisocyanate based rigid  mounted between two sections of
fibrous cellu- 40  foam, blown by carbon dioxide formed during  lose
acetate filter rod constituted as described     reaction. Large cells,
approximately 2-5 mm. above. The composite tips were attached to  65
for the majority of the cells, and thick walled. cigarettes and smoked as
described above. The     D) A pale brown diphenylmethane 4:4' diiso-
proportions of total particulate matter, nico-     cyanate based rigid
foam, blown by halogen-  tine, steam volatile phenols and hydrogen cyan- 45
ated hydrocarbon. Cell size and wall thick-  ide removed from the smoke
were determined.     ness slightly larger than in A and B, with the  The
results are given below:          70     cells, maximum diameter about 1
mm, clearly     perceptible to the naked eye.          6
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Pressure                          Proportion removed (%)
drop of                              filter             Weight of    (cm.
water       Bulk               foam         gauge at     density of
particles in   air-flow       foam         Total                Steam
filter       of 1050      particles   particulate            volatile
Hydrogen  Foam         (mg)        cc/min.)    (gm/cc.)       matter
Nicotine  phenols    cyanide   A           48             15          0.11
50         37         59         59     B           59             14
0.12          62         50         66         56     C          160
15          0.35          59         40         61         39     D
48             20          0.10          53         45         60
46     E           64             15          0.14          56         41
59         52         As will be seen, all of these materials were  drop
for the final rods produced. The rods  l5     effective as filters and
exhibited high selecti-  were cut into 7 mm. lengths and attached, be-
vity for hydrogen cyanide, as compared with  tween two 7 mm. sections of
cellulose acetate 5  conventional filtering materials.            fibrous
filter material constituted as described       To investigate the effect of
using different  above, to cigarettes, which were smoked, again
proportions of adhesive material, the proce-  as described above, in
comparison with cigar- 20     dure described with reference to Figs. 3 and
4  ettes having no foam-filter section and cigar-     was used to prepare
filter rods from mixtures of  ettes having a foam section without any ad-
10  different proportions of comminuted "Spando-  mixture of adhesive
material.     foam 200" and sodium orthophosphate dodeca-   The proportions
of total particulate matter,     hydrate.  For each mixture, the feed rate
to the  nicotine, steam volatile phenols and hydrogen  25     machine and
the degree of compression was  cyanide removed from the smoke were deter-
adjusted to give roughly the same pressure  mined. The results are given
below:                                    Pressure
Proportion removed (%) 



drop of filter                    Weight       (cm. water    Ratio of
of foam        gauge at    phosphate       particles      airflow
Total                    Steam    to foam        in filter      of 1050
particulate                volatile    Hydrogen    particles        (mg)
cc/min.)       matter     Nicotine    phenols        cyanide       _
0             1.8          14           14          25        below 10
-              53            15.8          65           56          67
52       1:4            56            16.8           59          44
63            55       1:3            57            21.0           59
40          64            58      1:2            52            17.5
59           40          66            59       1:1            48
17.5          58           40          54            61        7
1,183,498                                          7        If desired,
other materials which can en-  tively, and containing different proportions
by      hance the filtering properties of the bonded  weight of zinc
acetate calculated on the total      foam rod may be added to the mixture,
such  weight of the mixture. Conditions were ar- 20      as activated
charcoal, active earths such as  ranged to give the same pressure drop for
the  5  bentonite, molecular sieve materials and sub-  rods. 7 mm. sections
of these rods were at-      stances which can remove certain specific com-
tached, between two 7 mm. sections of cellu-      pounds from the tobacco
smoke stream. The  lose acetate filter material of filament denier
filtering effect of a polyurethane foam  rod  15 and total denier 64,000,
to cigarettes, which  25      bonded with hydrated sodium acetate is, for
were smoked, as described above, in compari-  10  instance, enhanced by the
addition of zinc acet-  son with cigarettes provided with similar filters
ate which increases the proportions of hydro-  which contained no zinc
acetate.      gen cyanide and hydrogen sulphide removed    The proportions
of total particulate matter, 



from the smoke. The following example illus-  nicotine, steam  volatile
phenols, hydrogen  30      trates this addition:
cyanide and hydrogen sulphide removed from  15    Filter rods were prepared
comprising poly-  the smoke were determined, and the results      urethane
foam and hydrated sodium acetate  are given below:      in the proportions
of 4: 1 by weight respec-                       Pressure
Proportion removed %                     drop of                     filter
(cm. water       Zinc          gauge at       Acetate        airflow
Total                     Steam       % (by         of 1050
particulate                 volatile   Hydrogen    Hydrogen     weight)
cc/min.)       matter       Nicotine    phenols       Cyanide     Sulphide
0             20             54            46           68          44
below 10          10             20             63            56
70          63            37          25             20             64
58           73          69            52          50             20
67            62           74          79            62    35    The
following example is of the use of  sulphate dodecahydrate, sodium  acetate
tri-      another foam material:                       hydrate, magnesium
acetate dihydrate, alumin- 60        A sheet of commercially available
closed-cell  ium stearate and magnesium stearate. These      polystyrene
foam was cut into 1 inch squares  binding agents were tested, using the
above-      and ground, as described above, to pass a 1.6  described
apparatus and procedure, by grind-      mm. diameter circular hole screen.
The mat-  ing polyurethane foam of type A above and  40  erial produced had
a bulk density of 0.04  the particular binding agent to pass a 1.6 mm. 65
gm/cc. Cupric nitrate trihydrate was ground to  diameter circular hole
screen and mixing them      pass the same size screen. The foam and salt
in the proportions of 4 parts foam to 1 part      were mixed in the
proportions of 2 parts foam   binder (by weight).      to 1 part salt by
weight and were formed into    WHAT WE CLAIM IS:-  45  rods, using the
apparatus and procedure des-    1. A method for the production of a
tobacco- 70 



cribed. Although stringent control of the heat-  smoke filter rod, wherein
a synthetic-foam filter      ing stages was required to prevent melting of
material comminuted to particulate form is fed      the foam, a firm
well-bonded rod was pro-  to a moving band and is shaped to rod form
duced.                                       while carried upon the said
band in which  50    Other adhesive materials can be employed. it becomes
enrobed.      Examples of other materials found to give    2. A method
according to claim 1, wherein      satisfactory bonding of foam to form a
filter  the comminuted foam material has mixed with  75      rod were
sodium perborate tetrahydrate, hy-  it a powdered or granular thermally
activatable      drated calcium bromide, aluminium bromide  adhesive
material and the mixture is shaped to  55  nonahydrate, ferrous sulphate
heptahydrate,  rod form.      cupric nitrate trihydrate, sodium aluminium
3. A method according to claim  1 or 2,      sulphate dodecahydrate,
potassium aluminium  wherein the foam material is a polyurethane- 80
sulphate dodecahydrate, potassium chromium  resin foam.           7
1,183,498                                          7       If desired,
other materials which can en-  tively, and containing different proportions
by     hance the filtering properties of the bonded  weight of zinc acetate
calculated on the total     foam rod may be added to the mixture, such
weight of the mixture. Conditions were ar- 20     as activated charcoal,
active earths such as  ranged to give the same pressure drop for the 5
bentonite, molecular sieve materials and sub-  rods. 7 mm. sections of
these rods were at-     stances which can remove certain specific com-
tached, between two 7 mm. sections of cellu-     pounds from the tobacco
smoke stream. The  lose acetate filter material of filament denier
filtering effect of a polyurethane foam rod  15 and total denier 64,000, to
cigarettes, which  25     bonded with hydrated sodium acetate is, for  were
smoked, as described above, in compari- 10  instance, enhanced by the
addition of zinc acet-  son with cigarettes provided with similar filters
ate which increases the proportions of hydro-  which contained no zinc
acetate.     gen cyanide and hydrogen sulphide removed    The proportions
of total particulate matter,     from the smoke. The following example
illus-  nicotine, steam  volatile phenols, hydrogen  30     trates this
addition:                        cyanide and hydrogen sulphide removed from
15    Filter rods were prepared comprising poly-  the smoke were
determined, and the results 



urethane foam and hydrated sodium acetate  are given below:     in the
proportions of 4: 1 by weight respec-                      Pressure
Proportion removed %                    drop of                      filter
(cm. water      Zinc          gauge at      Acetate        airflow
Total                     Steam      % (by         of 1050
particulate                 volatile    Hydrogen    Hydrogen    weight)
cc/min.)        matter       Nicotine    phenols     Cyanide      Sulphide
0             20              54           46           68           44
below 10         10             20             63            56
70           63            37         25              20             64
58           73           69            52         50              20
67           62           74           79            62   35    The
following example is of the use of  sulphate dodecahydrate, sodium  acetate
tri-     another foam material:                       hydrate, magnesium
acetate dihydrate, alumin- 60       A sheet of commercially available
closed-cell  ium stearate and magnesium stearate. These     polystyrene
foam was cut into 1 inch squares  binding agents were tested, using the
above-     and ground, as described above, to pass a 1.6  described
apparatus and procedure, by grind-     mm. diameter circular hole screen.
The mat-  ing polyurethane foam of type A above and 40  erial produced had
a bulk density of 0.04  the particular binding agent to pass a 1.6 mm. 65
gm/cc. Cupric nitrate trihydrate was ground to  diameter circular hole
screen and mixing them     pass the same size screen. The foam and salt  in
the proportions of 4 parts foam to 1 part     were mixed in the proportions
of 2 parts foam   binder (by weight).     to 1 part salt by weight and were
formed into   WHAT WE CLAIM IS:- 45  rods, using the apparatus and
procedure des-    1. A method for the production of a tobacco- 70
cribed. Although stringent control of the heat-  smoke filter rod, wherein
a synthetic-foam filter     ing stages was required to prevent melting of
material comminuted to particulate form is fed     the foam, a firm
well-bonded rod was pro-  to a moving band and is shaped to rod form 



duced.                                       while carried upon the said
band in which 50    Other adhesive materials can be employed. it becomes
enrobed.     Examples of other materials found to give    2. A method
according to claim 1, wherein     satisfactory bonding of foam to form a
filter  the comminuted foam material has mixed with  75     rod were sodium
perborate tetrahydrate, hy-  it a powdered or granular thermally
activatable     drated calcium bromide, aluminium bromide  adhesive
material and the mixture is shaped to 55  nonahydrate, ferrous sulphate
heptahydrate,  rod form.     cupric nitrate trihydrate, sodium  aluminium
3. A method according to claim  1 or 2,     sulphate dodecahydrate,
potassium aluminium  wherein the foam material is a polyurethane- 80
sulphate dodecahydrate, potassium chromium  resin foam.            8
1,183,498                                         8       - 4. A method
according to claim 1, 2 or 3,  above the said band with the part of its
peri- 45      wherein the foam material has a particle size  phery adjacent
to the band moving in the same      of less than 1.2 mm.
direction as the latter.        5. A method according to claim 2, 3 or 4,
16. A method according to any one of claims 5  wherein the adhesive
material is a thermo-  1 to 15, wherein the material is shaped to rod
plastic or thermosetting synthetic resin.  form by being passed with the
band through  50        6. A method according to claim 2, 3 or 4, a heating
means and a sequence of dies.     wherein the adhesive material is a
low-melting    17. A method according to any one of claims     inorganic
substance.                          1 to 15, wherein the material is shaped
to rod 10    7. A method according to claim 6, wherein  form by being
passed with the band through     the adhesive material is a hydrated salt
of  the garniture of a conventional cigarette-mak- 55     phosphoric acid.
ing machine.        8. A method according to any one of claims    18. A
method according to claim 17, wherein     2 to 7, wherein the adhesive
material has a  the material, after being passed with the band 15  particle
size of less than 1.2 mm.         through the garniture, and being enrobed
in        9. A method according to any one of claims  rod form in the band
is heated to activate the  60     1 to 8, wherein a coating of a thermally
acti-  adhesive material. 



vatable adhesive material is applied to the    19. A method for the
production of a to-     surface of the band to which the material is
bacco-smoke filter substantially as hereinbefore 20  thereafter fed.
described.        10. A  method according to any one of    20. A
tobacco-smoke filter comprising syn- 65     claims 1 to 9, wherein the
material is fed to  thetic resin foam material comminuted to a     the band
from a hopper in which it is main-  particulate form and wrapped in a band.
tained at a substantially constant level.    21. A tobacco-smoke filter
comprising syn- 25    11. A method according to any one of claims  thetic
resin foam material comminuted to a     1 to 10, wherein the material is
fed to the  particulate form and bonded by an adhesive  70     band with
the assistance of vibratory means. material.       12. A method according
to any one of claims    22. A tobacco-smoke filter comprising a     1 to
11, wherein the material, after being fed  polyurethane foam comminuted to
a particu- 30  to the band, is subjected to the action of a  late form.
levelling device.                               23. A filter according to
claim 22, wherein  75       13. A method according to claim 12, wherein
the polyurethane foam is bonded by a syn-     the levelling device
comprises a wheel having  thetic resin adhesive material.     a roughened
periphery and arranged above the    24. A filter according to claim 22,
wherein 35  said band with the part of its periphery ad-  the polyurethane
foam is bonded by a low-     jacent to the band moving in the opposite
melting inorganic substance.               80     direction to the latter.
25. A tobacco smoke filter produced by the       14. A method according to
any one of claims  method claimed in any one of claims 1 to 19.     1 to
13, wherein the material, after being fed 40  to the band, is subjected to
the action of a           JENSEN & SON,     compression device.
Agents for the Applicants,       15. A method according to claim 14,
wherein          8, Fulwood Place,     the compression device comprises at
least one           London, W.C.l.     wheel with a concave periphery and
arranged            Chartered Patent Agents.            Printed for Her
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