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TABLE  B Observed Rod Hardness on Storage               Bonding Agent
15 min.  30 min.   45 min.   60 min.    2 hr.               control, no
plasticizer                  12         12        12         12         12
triacetin                                12          9         9          6
3               triethylene glycol diacetate             10          6
3         -          -               tetraethylene glycol diacetate
10          6         3         -         -               pentaethylene
glycol diacetate           12          9         5        3         -
triethylene glycol dipropionate           9          3        -        -
-               tetraethylene glycol dipropionate       6         3
-        -         -               pentaethylene glycol dipropionate
9         6         3        -         -               wherein:
12 = soft rod, could not be cut into filter segments.               9
semi firm rod.              6 = firm rod, could be cut into filter segments
but difficulty encountered; some of the filaments                    pulled
from the filter segments during the cutting. 



3 = rigid rod, could be easily cut into filter segments, no problem with
frayed filter ends.                 It was also observed that when the thin
these polyethylene glycols act more rapidly               paper (filter
plug wrap similar in thickness to  as bonding agents than glycerol
triacetate, 20             cigarette paper-1.2 mils) was removed from
which is the conventional plasticizer used by             the rods 15
minutes after they were prepared,  the cellulose acetate tow filter
industry.          5   the control and the triacetin treated rods
fluffed out. This indicated no bonding action  EXAMPLE  5             had
taken place. On the other hand, the poly-    A tow of 16,000 crimped
continuous fila-             ethylene glycol dipropionate treated rods
after  ments of cellulose acetate having an acetyl 25             15
minutes storage did not fluff out when the  content of 43.6 percent was
divided into seven          10   paper was removed, thus indicating that
the  500 foot sections. Each section was processed              plasticizer
had started to function as a bonding  into  plasticizer treated  (9-9.5%)
paper                             wrapped rods, each of which was 25.2 mm.
in                                   From these examples it is readily seen
that  circumference, by means of a production type  30            the
polyethylene glycol dipropionate esters of  filter rod making machine.
15  this invention act more rapidly as bonding    Table C shows the
plasticizer bonding agents              agents than  their corresponding
diacetate  used and the observed hardness of the rods              esters.
It is also readily apparent that both  after they had been stored at room
temperature              the diacetate and the dipropionate esters of
(75[err]F.) for various lengths of time,    35             6
1,060,530                                            TABLE C  



Observed Rod Hardness on Storage     Bonding Agent
30 min.          hr.  3 hr.     6 hr.    24 hr.      triacetin
12        12         12        10        10     triethylene glycol
diacetate            12        12         12         9         6
tetraethylene glycol diacetate          12        12         12         9
6     pentaethylene glycol diacetate          12        12         12
10         9     triethylene glycol dipropionate         12         9
3        -         -     tetraethylene glycol dipropionate       12
10          3        -         -     pentaethylene glycol dipropionate
12        10          6         3        -     The key to the rod hardness
figures is the same as in Example 4.        This Example clearly
illustrates that the  water and 150 cc. of each of the water-
polyethylene glycol dipropionates are bonding  miscible plasticizer bonding
agents were pre-     agents for filter rods prepared from  a tow   pared
and stored in sealed glass containers in  15     of crimped cellulose
triacetate filaments having  a 50[err]C. bath for one week. At intervals
the 5  an acetyl content above 42 percent whereas the  containers were
opened and aliquots were     polyethylene glycol diacetates and glycerol
tri-  removed and analyzed for the presence of     acetate exhibited a very
slow bonding action  free acid. After 72 hours a faint acid odour     with
this type of material.                 was observed in all of the diacetate
solutions, 20                                                 but after 168
hours there was still no acid     EXAMPLE 6
odour observed for the dipropionate samples 10    Purified samples of the
diacetates and the  The complete results of this test are given in
dipropionates of tri-, tetra-, and pentaethylene  Table D below.     glycol
were obtained. Blends of 50 cc. of  



TABLE D
% Free Acid Found      Sample  Bonding Agent
24hr.    72hr.   168 hr.           1    triethylene glycol diacetate
0        0.8      3.2          2     triethylene glycol dipropionate
0        0        0.1          3    tetraethylene glycol diacetate
0        0.6      3.0          4     tetraethylene glycol dipropionate
0        0         0.1          5    pentaethylene glycol diacetate
0        0.8       2.8          6    pentaethylene glycol dipropionate
0        0         0.2  25    As will be apparent, this Example illus-
WHAT WE CLAIM IS: -                       30     trates the improved
hydrolytic stability of the    1. A  tobacco smoke filter comprising a
propionate esters of the tri-, tetra-, and penta- plasticizable fibrous
filter medium bonded     ethylene glycols over the corresponding acetate
together at random points by a diacetate, di-     esters of these glycols.
propionate or dibutyrate ester of a polyethylene            



6                                     1,060,530
TABLE C                                                  Observed Rod
Hardness on Storage    BondingAgent                         30min.    1 hr.
3 hr.     6 hr.    24hr.     triacetin                               12
12        12         10        10    triethylene glycol diacetate
12        12        12          9         6    tetraethylene glycol
diacetate          12        12        12          9         6
pentaethylene glycol diacetate          12        12        12         10
9    triethylene glycol dipropionate         12         9         3
-          -    tetraethylene glycol dipropionate       12        10
3        -          -    pentaethylene glycol dipropionate       12
10         6          3        -    The key to the rod hardness figures is
the same as in Example 4.        This Example clearly illustrates that the
water and 150 cc. of each of the water-    polyethylene glycol
dipropionates are bonding  miscible plasticizer bonding agents were pre-
agents for filter rods prepared from a tow  pared and stored in sealed
glass containers in  15    of crimped cellulose triacetate filaments having
a 50[err]C.  bath for one week. At intervals the 5  an acetyl content above
42 percent whereas the  containers were opened and aliquots were
polyethylene glycol diacetates and glycerol tri-  removed and analyzed for
the presence of     acetate exhibited a very slow bonding action  free
acid. After 72 hours a faint acid odour 



with this type of material.                 was observed in all of the
diacetate solutions, 20                                                 but
after 168 hours there was still no acid     EXAMPLE 6
odour observed for the dipropionate samples. 10    Purified samples of the
diacetates and the  The complete results of this test are given in
dipropionates of tri-, tetra-, and pentaethylene  Table D below.     glycol
were obtained. Blends of 50 cc. of
TABLE  D
% Free Acid Found      Sample  Bonding Agent
24 hr.    72 hr.   168 hr.           1    triethylene glycol diacetate
0        0.8       3.2          2     triethylene glycol dipropionate
0         0        0.1          3    tetraethylene glycol diacetate
0        0.6       3.0          4     tetraethylene glycol dipropionate
0        0         0.1          5    pentaethylene glycol diacetate
0        0.8       2.8          6    pentaethylene glycol dipropionate
0        0         0.2  25    As will be apparent, this Example illus-
WHAT WE CLAIM IS: -                       30     trates the improved
hydrolytic stability of the    1. A  tobacco smoke filter comprising a
propionate esters of the tri-, tetra-, and penta-  plasticizable fibrous
filter medium  bonded     ethylene glycols over the corresponding acetate
together at random points by a diacetate, di-     esters of these glycols.
propionate or dibutyrate ester of a polyethylene     



glycol.                                      plasticizable filaments some
of which are inter-  20       2. A filter according to Claim  1, wherein
mingled.     the ester is of a polyethylene glycol having    7. A filter
according to any one of the pre-     a molecular weight of up to 2,000.
ceding Claims 1 to 6, wherein the fibrous filter 5     3. A filter
according to Claim  1 or 2,  medium is composed of a cellulose acetate.
wherein the ester is of triethylene glycol, tetra-    8. A filter according
to Claim  7, wherein  25     ethylene glycol or pentaethylene glycol.
the cellulose acetate has an acetyl content of       4. A filter according
to Claim  1, 2 or 3,  from 39-40%.     wherein the ester is present in an
amount of    9. A filter according to Claim  1, wherein 10  from 4-20%  by
weight of the fibrous filter  the fibrous filter medium  is composed of a
medium.                                       cellulose acetate having an
acetyl content  30       5. A filter according to Claim 4, wherein  ranging
from 41-44.8%  and the ester is a     the ester is present in an amount of
from   dipropionate of a polyethylene glycol.     5-12%   by  weight of the
fibrous filter    10. Tobacco smoke filters as described in 15  medium.
the Examples herein.       6. A filter according to any one of the
preceding Claims 1 to 5, wherein the fibrous       L. E. T. BRANCH, B.Sc.,
F.R.I.C,     filter medium  consists of a bundle of con-
Patent Agent.     tinuous and substantially horizontally aligned
Leamington Spa: Printed for Her Majesty's Stationery Office, by the Courier
Press              (Leamington) Ltd.-1967. Published by. the Patent Office,
25 Southampton Buildings,                           London, W.C.2. from
which copies may be obtained.      



ERRATA            SPECIFICATION No. 1,060,530        Page 2, line 69, for
"no" read "not"       Page 3, line 24, for "general" read "generic"
Page 3, Generic formula, before Formula 1,         O
O ||                                            || for
"CH[err]CH[err]COCH[err]O-CH[err]CH[err]O-[err]CH[err]CH[err]CCCH[err]CH[er
r]"         O                                                      O ||
|| read
"CH[err]CH[err]COCH[err]CH[err]O-[-CH[err]CH[err]-]-[err]CH[err]CH[err]CCCH
[err]CH[err]"       Page 3, Specific formula 3 (second fine),
O || for "CH[err]-CH[err]O-CH[err]-CH[err]-OCCH[err]-CH[err] O ||
read "CH[err]-CH[err]-OCCH[err]-CH[err]"       Page 4, line 7, for "0.8"
read "9.8"       Page 4, line 18, for "purpose" read "pur-           poses"
Page 6, line 17, for "an daliquots" read "and           aliquots"
Page 6, Table D, Sample 2, col. 4, for "0.6"           read "0"        THE
PATENT OFFICE        13th April 1967    


