COMPLETE SPECIFICATION )
:- Tobacco Smoke Fllters

bgeoted o2 hseax treatment 45

! of Boan _'J NES - SUBLETT, and
GBORGB PATRICK ‘TOUEY), do.hereby, declare
the. mvemxon., for which we. pray thata : patent

" granted o us, ‘and. the method by

piasﬂn poiyd‘feﬁn ha.vmg _ pam size i
: ot“lOtpSOOmes and havmga

'lyoleﬁh 50 'that ‘upon, ooo]mg the poly-.'
lefin - pacticles ‘bond- addmve pamcles

mdesme i the range. of 12 © 200 mesl'i

" né
are, bonded  to the ﬁla.mmts by means “Point °C-

40, thermoplastic polyolefin. . . " 70-160°°
“When: the: solid -additiv a_ntxcles and . ..90-1807: 8%
particles” -of polyolefin-bonding -agents. ' '80-170° -

. imtimately mixed or 'eommmgled wm:h the' © 50:110°%

__{l'nce 48, 64 ]_._
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with our invention, one may ‘emplox any  per, inch formed between wires each having . U
sumtab gla;pmtary ma’(enal such as a tow a diameter of .0272 inch_ the: Stan- T

mwww mlygmadbs poly-.w;mh.fomg@;
esuers, polyacrylonitriles and the '_ . diameter of .0040 on
of the most satisfactory. mateuua.ls for on. . When reference i g
purpose is a tow made of 6,000 to 10,000 particle sizes, &S for exampl " 50
10 crimped continnous: ﬁ:lamemtsofStoS-mesh,thmsmcluﬂwaupamﬁdes h have 75
dmperﬁlammthawng%to 16 crimps ameshswefallmgwnthmthhsmge Thus, -
per inch of filament length. In prépariiig this This Tafige would exclude all particles too
wwmpmpamponﬁm'bmdmgsuhdpam'immewpassthmghammeshamFar
culate additives, such as activated carbon  ticles no langer ¢han those which would just
15 to the filamentary mass, the tow will be pass a 50 mesh screen.. = . 80
removed from a bale or other package there- The solid particulate - addifive, 'such” as
of and subjected to a “blooming’ opergtion granulated. activated carbon, and which can
which is a mechanical treatment well-kKnown haveapamucleslzerangmgﬁrom 12 to 200
in the ant of cigarette fiter mannfacinge in . mesh, preferably has a particle size within
20wh1-chthemﬂuv1d:ual@]anfn tsofthetoware themmge12x30u0100x200mesh In 85
“‘_‘qrg"u_‘ﬂ’bdmsuch -partially ot W‘mds,.i‘f Jsdemred;b;' :

s"pr.ﬁmklea on " et of

. opened continuous ﬁ]ament caﬂulose agéhﬁe -

baticle Mize of both (o8 e up Of & lafge huaiber of criiped 120
S H—,, B}; M‘n: v :

particle which will pass-

square opetings b the
a.wmem'eshscneenorme -

‘ ﬁae, '1 seh particle
Justfﬁis’sthf' i -thie /0661 -inch “open-- y
65mgsmascwe\norswvehavmg120pemngs amxlmthavtcmdumontocausethecarbonwo
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bonding agentmchasapmpylem'hﬂyl@ﬂ.-;

15 copolyme:rof 12 X 40mesh.

P i bj" diito a
20 o a.ccomp]nsh the bonding acti R
It will: be  understood: ;that th& -actial

. amounts or proportionis of both the additive . smokit
“and the bonding agent will be determined :thic

“thetype of filters being produced. For
25 example, some cigarette producers may pre- .

: feraﬁlteroflOmmstandandlength

45 ing agenrt

lqngﬁh of enmped cellulose, acefaie

d.to- a. width .of

_apapertapntoﬁormaﬁlﬁer :
_washm’wdmanovenand,w

d smoi&;ad by axi éuMmam 75
'Dhﬁ_.;yapmm whxch passied -
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Example w. . v S containing - approximately 20 mg.: of ce]]m-
Amlxtureo:EISOmg o:f40 X 60 mesh lose acetate -flake bondlad to “the oellulosels
celluloseaoeaameﬂakeaud%mg of fifiely.

grounid - polyethylene -having - @a- softening
5 point of 92°C. was shiken on to a 150 mm.
- length-of crimped-celiulose acetate tow com-
prising~6000 filaments of 5 denier per fila-
mmtspreadmxttoaw:d:thoflSmehes

© was heated in an oven st 105°C. for"5
minudes. Afiter cooling to room temperature,
merodwascultmtOZOmm length filters

acetate tow:

' Severalﬁlwrsmademthlsmamemwere
opened and examined. It was observed: that
the ‘cellulose “acétaté -flake ‘' particles were
finmiy attachied to: the cellulose acetate fibres. 20

. None of the particles sifted out of the filters

Whm@heywere(mppedonabardsurface

- They- per cent of -particulate matter re-
moved by one -of these filters' and -by two
other similar filters from which the addm:we 25
was ommed, are oom.pared in Table 2

Table 2

. Filter . . .- - .. -
(a) . §..den. ffil., 16000 filaments, cellulose
-acetate. with no-additive .. .

(b) 5 .den./fil.;- 12,000 filaments, celllu.lose B L

acetate: with .20 .mg. .of cellulose acetate .
. ..flake bonded o tow . .

(c) 5 den./fil.,, :12,000. filaments, oellulose
el e aceua.w with no ‘additive - - '

" Wrile ‘i ‘the’ a.bovve Examples we have

40 dwcn‘bezd heating preformed rods containing
an additive 1o cause the heat semsitive poly-
leﬁmccmnpmmtmosoﬂenandbonﬂthn

* additive o' the filaménts, the bonding may
b6 accomplished by “heating the spréad. out
45 tow prior . ’mformmg ﬁﬁe fow. ifito &' ﬁ]mer

Balngle . i o it st s,
of oseace,-
mmeﬁlamen!is'ofsdemer er filazent. and:
havungattotaldemerorf30000(60000‘ﬁla-'
50 menfcs) was continuously .withdraWn. from &
bale Janid draan continuously. i!hrough & -ciga-
. reitté filter “rod” processing miachine, At one
' pmntm»ﬁhepromﬂhetawwasogmgdand
blooriied o e widili-'of 15 inchies. Thé tow
55 théd pasndunsderavabra.ung pan applicator
which™ $pritikied it ‘with “a mixture: - of /90
.. per cent of 20X 50 mesh activiited ‘crboti
-~ aid 10 et cerit ﬁnely divided: polyethylene
bunderhavm a §0 memspem-amrevdtthm'
60 the range of 70-160°C. “The toW comtaining
the carbon-polyethyhm mixtiive ‘then passed:
underasenmofmﬁaredheammg ‘elements
which' weré. attached to the  filter rod tnak-
ifig machifie. ‘The heat from- these " elefneiits
65 causéd the polyethylene o soften.. The, con-
tinuously moving tow then ‘entéted thit part
of the filter rod making machine containirig
a series of temsioning rolls. Finally .it was

.........

- - drawn into a .garniture which compacted it -
70andwrappedntw1mhpaapermoformaﬁlw

rod. Analysis:‘of the rods showed that théy
contained on the average 110 mg. of carbon
and 11 mg. ofpolyethyle'mepermmm
length, of filter: rod.

75 A 10 mm. ﬁlterrodprepareda.sdﬂsonbed
above was attached to a king-size cigarette

j . Per cent’
. o o Removalof
.. Fitter  Pressure ~ Particulate .
ALength Drop Matter '
--20m-.'"_""'ﬁ'. z‘fé "".'.335

by meaiis of’ ".‘oellwlose dcotate tape. The
cigarette’’ was thed. smoked With an ‘auto-
niatic”” smoking . dévice, ‘the” vapour which '
thiiough the filier being collected and 70
amua].yzed by’ “gas chroma’tography Thc
axiiouints “of several comiponeénts of . the col-
Ieoted gas are listed n the following table:

' Thaamaunﬂ;softhesamecomponenﬂs found

inunﬁlﬁered sihoke ate listed ﬁor companson 7%
o “Table 3

/ug Foundin" p.g. Found in
" "Unfilfered’ letered Smoke

ST T Srioke From From One L
Component Oné Cigarétte Crgarette T80
Acetaldehyde 800 200
Propionaldchyde " 40 '~ 10
Methanol = 120 40" |
Methyl Bthyl ~ - .~ -85

‘Koo, = 15 15
Isoprene - 600 " 150

It will be.seen from: the above deseription
of ‘the. inventioi. that ‘we. have" provnded a .
means of producingan improved “tobdcco 907

- stioke” filter ‘which’ satisfactorily meéts. the

rather_ stringént requisémernits of the tobacco
i ry and pa:rl:lcularly when $uch  filter
rods or plugs are employed as cigarette

" filters. The improved filters produced in 95

accordance with the  invention are clean,
non-dulstmg -and have high filtration effi-
ciency and pmmeabu]n.ty to the gaseous
oomponents of tobacco’smoke. In the case _
whiere an activajted - carbion itype filter is 100
employed, excellent permeability is obtained = .
byﬂwﬁbtthamrelaﬂvelylargecarbonpar
ticles cin now' be effectively Sécured to the
filamentaiy structure of ‘the “cigarette filter
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- 10 WHAT WE CLAIM IS.

15 additive ‘having

- Ltera 5

by a; bomdmg agent whach not only ‘pre~
" ciudes: -mechanical ; removal of ‘the carbon

dsunng mgqufacture_ of the ﬁlt:eéra and in jts

- 1.. A methiod: of ‘making tobacc smoke
ﬁlters ‘from " crimped “filaments ‘comprising
applymg to the filaments, either  separately
or in admxxtu:re, g solid. pamculate ‘Blter
.a" particle size in the range
of 12.10" 200 mesh and:
ﬁhermoplastxc polyo]egfn_'

polyoleﬁn and heatmg ﬂ:e ﬁlamen-ts_,_. either
25 before .or- after. conversion  intg. filters, to
* the softening temperature ‘of polyolefin
so that upon cooling’ the_polyoleﬁn particles
. bond.. the -additive ‘particles to-the: filaments.
2. A method ' $o claim ‘1 wherein
30 the filter’ a_;ddmvc ‘comprises .carbos granules
) anad 15 ppihed zothe ﬁlamen 1.9

3 ; A M .
ﬂltm- from cnmped filame
35 as herembefore “described

4.°A tobacco smoke filter of crimped fila-
ments whenéver made by the method
according to claim 1, 2 or 3.

5. A ‘tobacco smoke filter made of crimped -
filaments wherein filter additive particles 40
having 4 particle size in the range of 12 to
200 mesh are bonded to the filaments by
means ‘of thermoplastic polyolefifi.

6.A:tobacco smoke filter according to
C]alm » Wherein the filter additive particles 45
compnse -carbon particles.

7..A- tobacco amoke fiker according to
Claam 5 or Claim 6, wherein the polyolefin
comprises a polyethylene having a softening
temperaisure within the range of 70-160°C. 50

A tobacco smoke filter according to
ClameorClmmG wherein the polyolefin
comprises a polypropylene having a soften-
ing: wmperature within the range of 90-
18(9)0(1:*\ bacco smoke fil 5

to smoke filter according to
Claim .5 or Claim 6, wherein the polyolefin. -
compnsed an ethylene propylene copolymer
baving a softening temperature within the
range of 80-170°C. 60

10, A tobacco smoke filter according to
Claxm 5 or Claim 16 wh;,renlx the poly;yleﬁn
com, ses a propylene butylene copolymer
having 48 a softening temperature within the

'range '50-110°C.

65
11, Tobacco smoke filters substanually as

:herembefore described.

" L. A. TRANGMAR, BSc., CPA.,
Agent foer the Applicants.

Printed for Her Majestvs Stanonery Ofﬁee by The Tweeddale Press Lid., Berwxck-upon—'rweed '1968.
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d!urmg manufaoture the ﬁltef and i its
usemamgamﬁemothertobaocosmoke

5 filter element; but also does not fill up the
poresofﬁhecarbonmsuchanexbemtasto
render it ineffective or inoperative to ad-
sorb or remove gaseous componenxs from
tobacco smoke. .

10 WHAT WE CLAIM IS:—

1. A method of makmg tobacco smoke
filters from crimped . filaments comprising
applying o ‘the filaments, either separately
or in admixture, a solid particulate filter

15 additive having =-pasticle size in the range
of 12 to 200 mesh and a solid particulate
thermoplastic ' polyoléfin having a particle
size in the range-of 10 to 300 mesh

“and having a sofwnmg point below

20 the softening. or.’ charring point of the
filaments, the amount of filter additive rep-
resenting from 50:t0 95 percent by weight
of .the combined “weights of additive and
polyolefin, and heating the filaments, either

25 before or - after conversion into filters, to
. the softening-temperature of the polyolefin
so that upon cooling the polyolefin particles
bond the additive particles to the filaments.

2. A method accomdmg 1o claim 1 wherein

30 the filter additive comprises carbon granules
and is applied to: the filaments in admixture

with the: polyolefin;

3. Methods .o mékmg tobacco smoke

35 as hereinbefore - descnbed

4, A tobacco smolﬂe- filter of crimped fila-

- ments whenever made by the method

acocording to claim 1,2 or-3.

5. A tobacco smoke filter made of crimped
filamenits wherein filter additive particles 40
having ‘a panticle size in the range of 12 to
200 mesh are bonded to the filaments by
means of thermoplastic polyolefin,

6. Awbacoosmoloeﬁliseraocordmgto
Claim 5, wherein the filter additive particies 45
oompnsc carbon particles.

A tobacco smoke filter according to
Clanm 5 or Claim 6, wherein the polyolefin
comprises a polyethylene-having a softening
tenperature within the range of 70-160°C 50

8. A tobaccx smoke filter according to
Claim 5 or Claim -6, wherein the polyolefin
comprises a polypropylene having a soften-
ing temperature within the range of 90-
180°C. 55

9. A tobacco smoke filter dccording to
Claim 5 or Claim 6, wherein the polyolefin
oomprxsed an ethylene propylene copolymer
temperature within the
range of 80-170°C. 60

10. A tobacco smoke filter according to
Claim 5 or Claim 6, wherein the polyolefin
comprises a propylene butylene copolymer
baving a softening temperature within the
range 50-110°C 65

11. Tobacco smoke filters substantially as
bereinbefore described.

L. A. TRANGMAR, B.Sc., CP.A.,
Agent for the Applicants.
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