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temperatures employed to produce a quality                The cellulose
acetate spinning solution of  product with a particular cellulose
ester-acetone              Example 1 was spun into Y-shaped cross-
solution. These temperatures may vary some-              section filaments
of 75 denier per bundle using  what. Changes in cellulose ester composition
5  the apparatus and its general operation as  or changes in cellulose
ester to acetone ratios  70             previously described. The spinneret
had 19  may require some changes in these tempera-             equilateral
triangular orifices. The conditions  tures.             of operation are
shown in the Table, where    We have also found that the spinning
they are identified as No. 2.                process  hereinbefore
described  employing         10                  EXAMPLE 3.
spinnerets having equilateral triangular orifices  75                The
cellulose acetate spinning solution of  operates very well over a range of
deniers per             Example 1 was spun into Y-shaped cross-  filament
of 1.5 to 43, although higher denier             section filaments of 150
denier per bundle.  filaments can be satisfactorily made by the
The spinneret had 38 equilateral triangular  process.         15  orifices.
The above described spinning equip-   The bulk of the Y-shaped
cross-section  80             ment was used with the operating conditions
filaments, because of its increased area, is             shown as No. 3 in
the Table.                 greater than the bulk of normal round cross- 



EXAMPLE 4.                    section filaments. It was found possible with
A different spinning solution consisting of  Y-shaped cross-section
filaments to produce a         20  30.0% cellulose acetate, 1.75% water and
the  cigarette filter which was more tightly packed,  85
remainder being acetone solvent was spun into  without increasing the
pressure drop, than with             Y-shaped cross-section filaments of
150 denier  normal round cross-section filaments.             per bundle.
The spinneret had 7 equilateral    Less uniform  Y-shaped cross-section
fila-             triangular orifices. The above-described spin-  ments are
produced with spinnerets having 25  ning equipment was used with the
operating  triangular orifices other than equilateral.    90
conditions shown as No. 4 in the Table.       A  spinning solution of the
composition                             EXAMPLE 5.
described in Example 1 was spun through the Another [err] solution
consisting of 26.5%   individual spinnerets which have triangular cellulose
acetate, 0.6%  titanium dioxide pig-  orifices other than equilateral as
shown in Figs.        30  ment, based on the weight of the cellulose  5, 7,
9 and 11 each of which was installed  95             acetate, 1.75% water
and the remainder being  in a separate spinning cabinet like that shown
acetone solvent was spun into Y-shaped cross-  in Fig. 1. The cross-section
of the filaments             section filaments of 55 denier per bundle. The
thus produced are shown respectively in Figs.             same spinning
equipment was employed with  6, 8, 10 and 12.        35  the operating
conditions shown as No. .5 in    The cross-section of the  [err]  shown in
100             the Table.                                   Fig. 6 has a
long centre leg which is a little                             EXAMPLE 6.
more than twice the length of the other two               A  spinning
solution  of the composition  legs which are of similar size. The
cross-section             shown in Example 5 was spun into Y-shaped  of the
filament of Fig. 8 has a centre leg        40  cross-section filaments of
75 denier per bundle.  somewhat longer than the other two legs which
The same spinning equipment was employed  are symmetrical. The angle
between the other             with the operating conditions shown as No. 6
two legs is greater than in the case of the             in the Table.
cross-section shown in Fig. 6. The cross-section
EXAMPLE 7.                    of Fig. 10 has the centre leg half as long as
45    A  spinning solution consisting of 26.5%   the other two symmetrical
legs. In Fig. 12 the 101             cellulose acetate, 1.75%  water, the
remainder  cross-section of the filament approaches that 



being acetone was spun into Y-shaped cross- - of a true Y-shaped
cross-section in that the             section filaments of 300 denier per
bundle.  centre leg is about the length and size of the             The
spinning equipment herein described was  other two legs but the angles
between the legs        50  employed using a spinneret having 7 equilateral
are not quite equal.                      115             triangular
orifices. Conditions of operation are    Filaments were spun from each of
the odd             shown as No.7 in the Table.
triangular-shaped orifices at both 65[err] and               We have found
that satisfactory Y-shaped  70[err]C candle filter temperatures, a spinning
cross-section filaments can be prepared under  draft ratio of 1.25, an
extrusion speed of 300        55  a satisfactory range of spinning and
solution  metres per minute and a bottom air inlet tem- 120
conditions. A primary requisite for optimum  perature of 85[err]C, the
equivalent diameter of             Y-shaped cross-section filaments is that
the  each spinneret hole being.110mm.             spinning draft should be
above 1.0 and prefer-    The cellulose acetate spinning solution of
ably above 1.2. However, somewhat deformed  the compositions described in
Example 1 was        60  Y-shaped cross-section filaments may be ob-  also
spun through the spinnerets which have 125             tained using
spinning drafts of 0.7 to 1.0. But  [err] the modified triangular orifices
shown in             as indicated above, for purposes of attaining  Figs.
13, 15 and 17, each of which was             uniformity of cross-section a
draft above 1.0  installed in a separate spinning cabinet of the
is preferable.                               type shown in Fig. 1. The
cross-sections of        65    The temperatures listed in the Table are
the filaments thus produced are shown respec- 130
884,203  



tively in Figs. 14, 16 and 18. In Figs. 14 and  the mass of filaments. This
interlocking of                 16 the cross-sections nearly resemble one
filaments causes much greater resistance to     another. In Fig. 16 the Y
has bulbs on the  interfibre slippage than can be obtained in a
ends of the legs of the Y.                    bundle of normal filaments.
Thus the aggregate             5     While particular emphasis has been
made  stiffness of a bundle of Y-shaped cross-section  35
to employing cellulose acetate spinning solu-  filaments is much greater
than the sum of the                 tions, other single and mixed organic
acid  stiffness of the individual filaments.                 esters of
cellulose, as for example those of    Bundles of Y-shaped cross-section
filaments                 acids containing 2 to 4 carbon atoms, may be
prepared as hereinbefore described were formed            10  employed.
into rod-like tobacco smoke filters. Moreover, 40                   We have
noted that yarns composed of Y-  the filaments were crimped and formed into
shaped cross-section and modified Y-shaped  rod-like tobacco smoke filters
using the method             cross-section filaments are much stiffer and
and apparatus described and claimed in our                 more resilient
than [err] having normal or  Letters Patent No. 765,963.             15
clover-leaf cross-sections. The effect on stiff-    WHAT WE CLAIM IS: -
45                 ness of cross-sectional shape can be estimated  1. A
tobacco smoke filter element comprising                 by comparing
moments of inertia of fibres  a rod-like mass of non-woven continuous fila-
having different shapes but the same cross-  ments of a cellulose organic
acid ester, wherein                 sectional area. By this method we have
deter-  the filaments are of Y-shaped cross-section.            20  mined
that Y-shaped cross-section filaments    2. A tobacco smoke filter element
according  50 are approximately 60%  stiffer than regular  to claim 1,
wherein the cellulose organic acid                 filaments of equal size.
Furthermore, we have  ester is cellulose acetate.                 found
that when a plurality of Y-shaped cross-    3. A tobacco smoke filter
element according                 section filaments are collected in a
bundle, a  to claim  1 or 2, wherein the filaments are             25
greatly increased resilience or stiffness is noted  crimped.
55                 which is more than would be expected from       4.
Tobacco smoke filter elements according                 the increase in
stiffness of individual filaments.  to claim 1, as hereinbefore described.
We attribute this effect to the inter-locking or          L. E. T. BRANCH,
tongue and groove mingling of the legs of the
B.Sc., F.R.I.C., 
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more resilient than yarns having normal or  Letters Patent No. 765,963.
15  clover-leaf cross-sections. The effect on stiff-    WHAT WE CLAIM IS: -
45               ness of cross-sectional shape can be estimated  1. A
tobacco smoke filter element comprising               by comparing moments
of inertia of fibres  a rod-like mass of non-woven continuous fila-
having different shapes but the same cross-  ments of a cellulose organic
acid ester, wherein               sectional area. By this method we have
deter-  the filaments are of Y-shaped cross-section.          20  mined
that Y-shaped cross-section filaments    2. A tobacco smoke filter element
according  50               are approximately 60%  stiffer than regular  to
claim 1, wherein the cellulose organic acid               filaments of
equal size. Furthermore, we have  ester is cellulose acetate.
found that when a plurality of Y-shaped cross-    3. A tobacco smoke filter
element according               section filaments are collected in a
bundle, a  to claim  1 or 2, wherein the filaments are          25  greatly
increased resilience or stiffness is noted  crimped.
55               which is more than would be expected from       4. Tobacco
smoke filter elements according               the increase in stiffness of
individual filaments.  to claim 1, as hereinbefore described.
We attribute this effect to the inter-locking or        L. E. T. BRANCH,
tongue and groove mingling of the legs of the
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