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it has been employed in the form of very fine -

particles or dust, because it-had been found
that larger carbon particles are not completely

satisfactory when incorporated - with paper.
The larger particles have been found to be

virtually impossible. to- employ in. paper-type_

- filters.
Since paper-type ﬁlters have heen found o
be less efficient than synthetic fiber or -tow-

type filters, activated carbon part:cles ‘Thave.
uggested for incorporation in syn-

also been s
thetic ﬁlaments to form tobacco smoke filters.

‘However, it has been generally recognized
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that the particles of carbon will not by them--

selves adhere well to the synthetic fibers in the.

filter and adhesives such . as .triacetin, di-
methoxyethylphthalate or methylphthalylethyl-
glycollate have been employed to.hold - the
particles on the fibers. Such adhesives. have
been found to poison or inactivate the acti-

vated carbon to a conslderable extent S
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(glycerol—IOO) Saybolt_viscosity at 210°F.,
sec, 60-10°90. LD,, ip. in mice: 9.2 g./ks.
Carbowax. 1540.  Average molecular weight
1300—1600." Soft,. white, waxy solid. Specific
gravity -at=20°C (relatlve to water at 20°C)
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Specific - gravity . at. 20°C. (relative to water at
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6000—7500: Hard, white, waxy solid. Solidi-
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no more than 209%, by weight, higher or
lower, to the combined weight of tow, paper
and paste employed in the filter plug. The
amount of high molecular weight polyalkylene
glycol employed, under such circumstances,
will preferably be about 0.19 to" about
0.3%, . by weight, of the amount of carbon
employed

Filter  plugs' embodyirig the present inven-
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other adsorbents, such as silica :gel, rice
starch,: activated aluminas: and the like, but
preferably containg the high molecular weight
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polyalkylene glycol as the sole adheslve or

bmdmg agent.

Filter plugs embodymg the present mven-
tion will generally be from about 4 to 25
mm. in length, when employed in cigarettes or
the like. The plugs are preferably incorporated
in combination: with an outer carbon-free plug,
which may be a paper type plug or a tow type
plug. Preferably, the outer plug.is a ‘cellulose
acetate crimped fiber type plug having a total
denier. of from about 25,000 to 100,000, a
denier per fiber of from about 1 to 16, a
plug length of from about 4 to 20 mm. and

a maximam RTD (reslstance to draw) of

about 6 inches of water.

An inner plug positioned between the
tobacco and the carbon-contaxmng Dplug' may
also be employed, if desn'ed This inner plug
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aceordance mth the invention, at a tempera-
tuie slightly above their melting point, for
exatnple, about' 10°C, above their meltmg
pomt

The high molectlar weight polyethylene
glyncol is -applied to the fibers in the form

- of:gmall’ dropléts. The resulting codted spread~

out tow is then passed beneath  a hopper
through which particles’ of PCB type carbon,
havitig & particle. size of 12 to 30 mesh are
passed, whereby the carbon particles are uni~

" formly disteibuted dcross the surface of ‘the

Spread-out and coated fibers. The carbon par-
ticles. are fed by means of a standard magnet
vibratory feed utiit. The resulting material

is then fed thivugh a plenum chamber and is

thereafver -passed ‘through. device -whereby
the tow is formed into a cylindrical shape and
is- wmpped with-a. paper wrapper to produce

‘4 continious rod with: ‘a cxrcumfemce of-

gbout 25 mm.

“The-. rewftmg rod ‘s then ultimately cut
into 12.5/ mim; filter tip lengths which gradu-
ally become firm due- to the -adhesive action
of the high: molecular - weight polyethylene
glycol on: the: cellulose acetate fibers and on
the carbon particles. Analyses of this filter

temperature of from : 30 to 50%-
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followmg properties (based on an average of
the ten cigarettes):
(1) Filter eﬂ'icxency (% tar rethed)éO 19%
" (2) Total RTD '4.56 inches ‘of Water -
" (3) Inner plug RTD' 2.57-inches &
St) Otiter plug RTD .1:09 inclies. of water
‘commercially available filter : ‘cigdrette .of
the cellulose- acetate type and . cofifmeftially
available tigarette having a filter"8fion com=
ptised of free particles of catboti wgre: tested
in comparison with the cigarettes prepared in
accordance. with this invention it the fol-
lowing results: the two comm viilable
cigarettes ‘had lower -efficiencies - (41.4- -and
46.4%, respecuvely) than the ‘present cigar-
éttes and, ‘when tested by :chromatographic
deternunattons for the ‘removal of gas phase

‘water

.components, the  present filters were found -to

rémove from the smoke gredter: dmounts :of
most of the undesirable gas phase constituents,
such as. acemldehyde arcrolein, methyl ethyl
ketone,. acetonitrile, benzene and the like,
_Cigarettes were prepared in substanttally the
sarfie ‘manner, employing. (separitely) in place

of Carbowax 600, Carbowax .750; Carbowax

1000 and Carbowax 1540 with’ slmxlar results
to ‘those obtained using Carbowax 600. Be-
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specification is an average molecular weight pyridine solution of phenolphthalein indicator
40 and is determined as follows: and titrate with standard 0.5 N sodium
(1), Preparation of phthalic anhydride- hydroxide to a pink endpoint permanent for
pyridine reagent: Add 42 g. of phthalic an- at least 15 seconds.
hydride to 300 ml. of freshly distilled pyridine

(3) Calculations:
grams sample X 260

=average molecular weight

(B—A)N
A=ml. of N normal NaOH required for the the cellulose acetate filaments each have a
90 sample denier of from 3 to 6.
B=average ml. of N normal NaOH required 4. A filter according to any preceding claim
for the control wh%rem the activated carbon is coconut 105
carbon
WHAT WE CLAIM IS:— 5. A filter according to any preceding claim

1. A filter for tobacco smoke comprising Wherein the activated carbon particles have a
95 synthetic filaments or fibres, activated carbon U.S. standard mesh size of from 10 to 44.
particles and a high molecular weight poly- 6. A filter according to claim 5, wherein the 110

1 1 inbefore defined). size of the activated carbon pamcles is such
alkylene glycol (as hereinbefore defined) that 95% are retained on a 30 U.S. standard

. 2. A filter according to claim 1, comprising o
« synthetic filaments which are at least in part g::g;gmm pass through 2 12 U.S.

100 cellulose acetate. . 7. A filter according to any preceding claim, 115
3. A filter according to claim 2, wherein wherem the high molecular weight poly-
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WHAT WE CLAIM IS:— 5. A filter according to any preceding claim

L A filter for tobacco smoke comprising Wherein the activated carbon particles have a
95 synthetic filaments or fibres, activated carbon U-S. standard mesh size of from 10 to 44.
particles and a high molecular weight poly- 6 A filter according to claim 5, wherein the 110
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