906, 424 3 Wi th particle sizes

from0.5 to 10 m crons. qwte r|g|d Sorre of the rods were opened As
a geneka S . a ) - c nder the

m cr oscope. Th| S a spr ay| ng deV| ce whi ch rral nt a| ns the particle
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gly- contai niiag JlB%ns gJ e)lCinlirﬂ| thﬁtr thaCeﬁhe:tcgz ofere AlhBes. In @ﬂhErOlvoxH{ mmet»ﬁ&,e 60
and heating the mbatu ISIBOkt-‘ diltermgodtmnts @orbtmqedl ehrgﬂlmn@fco'w mn;)c?t #Bamsidl—
60- 70[ er I‘] C. orpH ég az% nve t glggr a= Tﬁ%}:’ﬁm § rﬁbfﬁ'sncﬁ Felﬁi b %%h 1€
snoke whi ch addfivd o BOENE b bk QLey GF kAl priskok AvEAch Ko (9ASREY
t hrough t he cmga&eqﬁrtee&hevms of & ldustiag Bd)th OotBdd  pgwdet B oatﬂiwfmageneous sol ut i @B.
and anal yzed for smcldotqpmeerandmomvec oht eMtlve In cokadt:mg uhéavingen inglurthep de-
treat ed, the co fl{a e fir }tﬂ SqS(élp on c;vhlch f1118 'S w111h be
conat o ot “So B L S LRI P el B S
ci garettes (Bragnéhouth. nen s 18% gl ycerol rmrmaﬁ:heiarap;ﬂxed adi'ldhel&%nentsA)byV\ﬂﬂieCWO
wer e not short enednbagcotdgngenyith the ¢S§ne em@tltwtlr ipgeecat aveation( pT esfoircdroupy yre gy
pul led were snokEH & 8Hdt c;ltltermg %f;l?p Brulecuring, apg s 555 %ﬁékfaf%tal:?"‘?lsc%pact

bundl e or cord ag Cfesﬁm Rl @ o HRRSIS rﬁ%‘&%g N8k RidRy il BewSRIKSe use ofIHPhO A
cigarette fil t3or mpehtsgoelin oreaRy heerialhivil patedd wheightdatghacidegers i thpagretutte I5
was col - whi ehr:l 3701 é@f ﬁtsam@rqtgg |v§e grﬁgrowqu}qlebe 3 @(gfﬂ add gpter which
anal yzed for ni C(;fgi i les i E{ o ]ﬁerl Y2t & wir ié‘k‘foq‘f’exam{.i@
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35 In the more general aspects of our invention ester preferably is one which is completely 80
we have found that certain normally solid miscible with any particular plasticizer used in
additive materials may be converted to a conjunction therewith, said miscibility being in
molten state prior to use as an additive. This all proportions when the fatty acid ester is
conversion to a molten condition is preferably in a melted state. The fatty acid ester pre-

40 carried out in combination with a suitable ferably is one which is substantially insoluble 85
plasticizer. Then the molten materials com- in the particular plasticizer at room tem-
prising the molten additive and plasticizer peratures. The high-molecular-weight acid
are incorporated on the filament filter. Upon esters of glycerol, ethylene glycol, propylene
deposit of the meolten materials on the fila- glycol, polyethylene glycol, and polypropylene

45 ments the plasticizer is absorbed by the glycol, which have melting points above 35 90
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circunference. After being stored for 20 1.

80 40 mnutes at 28[err] C (82 4[err] F. ) the rods were 4

906, 424 _ , e B _

906, 424 5 spectively, were
prepared from the same mnutes at roomtenperature the rigid rods

crinped towin a simlar nmanner. The filters were cut into tips 15 nm in
| engt h, These cont ai ni ng 10%cpiasticizer removed 20% tips were
attache and—-10% nore tars

t han t hend Selowdog L. ,Weer auitghlq {syr rhés] ﬁ 8Btisfagtoryi heuhgengtﬂh i mﬂul@se antmte tip of
t obacco P°Fh§§t“m;h E’d{? acetyfpy ¢ hPlgdifiesrss pbgn wken Eeig@ﬁmm’fs o com
filters 43

nﬁ@ﬁ%?%ﬁéﬁ rg«‘?@ﬁ i SFe %oPle | engt h of
the fsl tsareral Im&:es‘eldoinpcruﬁcd which 4¥®lgGited ar s and 18/o nmore nicotine while the
cigarettes

ilters containing 30%
pl asticizer renog&fbousd® MM oN t heTeaidé Mamd | ¢ SNOKiI MghinAPHANEC 45

15% nor e t ars—ant—1+Y%rore—ntcot-re—TFhe——sheke—which—passed t hrough t he

cigarettes ﬁgwﬁt}gqngs\(egfagge pressur gy8spss,for these thyeg was collected
and anal yze ¥or nicotine and G1yc&%ahc@,fln£,| |tered cigarettes ranged from

3.6 to tar content. Only 99 ng. of tar and 16 ny. 4.1 inches.

of ni cot i ne Righsiens gyrakptepmret he SR k]é‘g % ﬁ‘F*I“a‘e S 5459  EXAMPLE I1I1.

the 10 cigarettes. Wen these v:flcu BT & 50 A conti nuous tow of

cel | ul ose am@aiyrheghftlimonostana@ar ed vxs-t—mihose obt ai ned fsres0 t he un- 15

taining 14,000 filaments of 5 d&hicePropusts, Ipf.l a- filtered cigarettes (Table
g2 an average of s gyinps per the

1) it is fo nt and
filter rerméggﬂj%g gl COIrHégxlsar and;lyzg

g,ducts,nn@ch along its entire | ength was

spread out nore nicotine than the 15 rrm | ength of to- to a width of
12 inches. VAbstylopslyel s spread b%t%(?“' repl aced. Thé—8kerage pressure
drop 55 BEREPEFon the t ow THE BOTI®d ™ hr ough a spray of the filtered

cigarette wase fhighcdrineéras- 20 beopdribgendi@rcatnollt wWas sprsayed on both sides
| n accor danbgdrewysteariclheid next descri pti on we with glycerol triacetate
pl astici zer (unhe nowde nygntion as,cayried out with
After this T(h %&f"ﬁ?@ dEfngE&Q%vﬁk YO%’hl gh- no %?e%{)l ar-wei ght fatty
acid materi adrd t hen pul Ied t hr ough anot her booth wherein it which is

nor mal | | i m erature 60
ormatly so Pro%yl?i}e gyco? moxtm?rrp Aldo 25; 58—62

stearate Glyco Products, Inc.

The preferred compounds of this group than 80% of the whole. The preferred 40
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35

are the monostearates of glycerol and pro-
pylene glycol, the acetylated monoglyceride
and the hydrogenated castor oil since these
compounds are recommended for incorpora-
tion into foods and food containers.

The cellulose acetate plasticizers which can
be used as hot solvents for spraying these
esters onto the cellulose acetate tow are
selected from those plasticizers which have
been found to be satisfactory for bonding the
compressed tow into a firm or rigid filter rod.
Suitable plasticizers are as follows: Glycerol
di- and triacetates, Glycerol di~ and tripro-
pionates, Di ~ (methoxyethyl) phthalates,
Ethyl phthalyl methyl glycollate, Triethyl
citrate and mixtures of these plasticizers.

The preferred plasticizers are glycerol tri-
acetate or a mixture of glycerol diacetate and
glycerol triacetate. These plasticizers are cap-
able of bonding the cellulose acetate filaments
into a firm rod without the application of
heat.

In order to obtain a sufficient amount of the
high-molecular-weight fatty acid ester on the
surface of the filaments to produce a firm and
effective filter, it has been found that the solid
ester should be dissolved in the plasticizer to
an amount not less than 25%, and not more

amount of dissolved high-molecular-weight
fatty acid ester is 40—70%,. The amount of
total additive solution (plasticizer and dis-
solved ester) that should be sprayed on a
tow of filaments will depend on the type of
continuous filaments (number and size of
filaments and degree of crimps given to the
filaments) employed and the ratio of plasti-
cizer to dissolved ester in the spray solution.
In order to obtain sufficient amount of the
ester particle deposited on a filament bundle,
it is usually desirable to add from 20 to 603
of a 50/50 plasticizer-glycerol (or glycol)
ester to the filaments before they are con-
verted to a filter plug. This will give from 10
to 30% solid additive on the filaments. In
general, it has been found that at least 105/ of
the ester particles should be distributed on
the surface of the filaments before an appre-
ciable improvement in the filter’s efficiency can
be realized to the fullest extent.

The size of the ester particles which solidify
on the tow is governed mainly by the open-
ings in the spray gun. It has been found that
with a conventional paint spraying gun
particle sizes between 5 and 30 microns are
easily obtained. However, with fine spray
attachments it is possible to produce sprays
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was sprayed on both
fatty

sides with glycerol The hi gh-nol ecul ar - wei ght
aC|ds 25 nonostearate (mp 57- 61[err] C.) nmaintai ned Wmch have

100[err] C are qU|te swtable for t hi s pur pose.
fromthe gun it fornmed They can be represented by the enpirical
of fine particles which were uniformy

I|qU|d ester energed
a m st
formulas (Jerr]J]Herr](err] and
C[err]H[err]qerr] wherein 65 di @bg4zlq>uted over the surface of sthe

t ow. nis H—+to24 aqunb olIIIIILU et IIUIIIJ_D After—the LUW

e R N S e
§u tidl 'ygfl%?theﬁ y acids

sat ur at ed f’@‘gltﬂfﬁ ins éqfélf
and the C[err] emgr ns.| QR RIBS @4 ﬁx &ake hada oo Gl Vet suitl @sd pachat e and

16% gl ycer ob dmersgt ﬁlteatsenslsufeatsmge lalam'-ells larken fattehar @tblmserddeﬂwowearate htdr toa@;et ¢ e
pl asticizer wersTsist Ide}‘,;tlS"th@Rh e filgmepts Fgve 4 | ROFEES hsmmﬁbu nds

te, pressure _drop o 1t thr,
whi ch = 70 fice &E‘ leédeéf ¢ (? éﬁ%ﬁ fgﬁ rhlﬁgf&het ﬁ) ] tv!zrﬁ%@tr into lt%r
sati _Sf actory, bﬁi e fsiewid )@.mblas ﬁdaaieﬁﬁptloﬂgic pﬁlﬁbﬁﬁ'uﬁ&ﬁv&&pﬂd and
cut it cellulaser amhtsartrel dziahndp qdl earbbdi-Ci @ellf)SClgAthﬁ (StandaidrBrandy b)d&ﬁ 9@1 nfl in
length and 25. 2?2“1 sm r STRES 19 fog Estrfhubtn engttg Wtht‘i’eh? E@ R aTE
ci rcunf er ence. 5o ‘ﬁat L?ﬁ%@‘ Wi "oy b, ol iy i
Saturated Fatt y er r q er r] )butt lengM@ B35S mm. on a smoking machine,
Forrmul a |\/E| t [ Amrﬂ; err] the smoke which passed through th gigaretes 55
Clerr]Herr }m 5-foot length of to ulose acetate being collected and analyggq fag jcptine and
Cerr]Herr] , containing 10,000 Iérsenzgé:)f 8 denier tar content. The resultshzgrgl Wi I, Table

filament and havmg age of 9 1.

Cerr]Herr] ps per inch along itsOeArifedength, was Control filters containifil fAkddRive and
err]Herr] COptehd out to a w1dth 0682 Ti@hes. While control filters containing 18%, glycerol tri- 60
Unsat ur at edzq:aptt is Agrle ]é?r rtc VDWéq- ricztate (plasticizer) alone were prepared from Name
For mul a spra ] lr]? o same crlmpedhto(;v described abm;ae?a QCCSE c

i | m orfo ters were attached to_the same
CHerr] (CH er rsilei ih@nEd ttes shortened by QS mm. Ten of the

elaidic
el aceost ear 2x
=CHCH=CH( CH er
CH err] CH=C(

30

35

40

CH[ er(m]tmﬁ:kl[e epre gutx

C. Thigp{lutio
gau earaftreé};gﬁllhg Eﬁi 1y—-
| hea the mixture to
03176%3(55 the g%g%rol monostearate
melted, it dissolved in the glycerol triacetate
giving a homogeneous solution.

After the tow was so treated, the combina-
tion consisting of 64%, cellulose acetate fila-
ments 18%, glycerol monostearate and 18,
glycerol triacetate (plasticizer) was pulled
back into a compact bundle or cord and fed
into a cigarette filter plug making machine
which paper wrapped it and cut it into the
filter rods 90 mm. in length and 25.5 mm. in
circumference.  After being stored for 20
minutes at 28° C. (82.4° F.) the rods were

]ten(ﬁeta(ﬁl‘d((ﬁ:ﬁg‘ér tigayditey wil

with tﬁé]i}térs contained ndflasg? 65

@pq ten ofji)e cigarettes with the filters
contammg 1 l triacetate were also
smoked to b%{ﬁig@@ of 35 mm. by means
of the smoking machine. The smoke which
passed through the cigarettes was collected
and analyzed for nicotine and tar content.
The results are shown in Table 1.

Ten unfiltered king size cigarettes (Brand
A) which were not shortened by 15 mm,
were smoked to butt length of 35 mm. by
means of the smoking machine. The smoke
which passed through the cigarettes was col-
lected and analyzed for nicotine and tar con-
tent. The results obtained are shown in Table
1.
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6 906, 424 In addition, the
fatty acids may contain a general rule it is nore desirable to use a

j .carbonyl, chloro,...spraying devicgwhich
mai ntains the particle etc.). However, if the substitutent groups on
size below 20 microns. In this way an easy the fatty acid render the
acid insoluble in the drawing filter is assured since relatively large 5

plasticizgr at the desired tenperatgye,range of particles deposited on the
fibres have—a—+ew—7—9%5——}99{—e+’kj§i€.—ep—i—f—+hey—pad4—ea44—f—al ter its

dency to increase the pressure drop of the <g¥Eldg ggﬁtﬁ g@fﬁ@"é
substituted fatty acids are filter to an apg%e@g@ggga €@ 8 Z ot
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t hose pl as i§;cr nps per inch al ong itsEentgr-eEﬁ&m_gtgrﬁw 85 PO, 2R cizers
whi ch havebbebB & pund t ® be satisfactory s SpF GRS @ P04, wigdt 8 :hE 412
inches. Wi| & gk f o= bondBng t heScomyr esbedk bifl BFeitE £ D EE 2Bhi s
spread outgcqetitjon, the tow was sprayed firmor rigfa filter rod
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] xQ =~ =] . = & -
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sol ved acid) that should be sprayed on the all of the filanments had a
rough and irregul ar filaments will depend on the type of filanents

sur f ac ' ' '
filaments) and the de- had solidified on the filanents as a fine powder
gree of crinps given to the bundl e enployed which was firmly bound to the

filaments. 45 and the ratio of plasticizer to dissolved acid Several of
the rods were cut into filter tips, in the spray solution. In order to
obtain suf- 15 mm in Iength These ti pesaere attached ficient amount

of the solid aciad )grtel (:Te% ae- 10 Cli garerTes andar d qLana A)
110 posi t el 08 % A Sididar b S8 O ISP L PR SR ‘éiﬁfhc‘;%ml ch
had been shor t@a@ﬂmpymﬁ,{: plasuazferr Gttt t D°H50%ps @dre ta &501@&@&&&04132&& A algg y
mm to corrpensaorenfcmne taxidelol‘yemgrbharoﬂxaztﬂxelfl Iwhielx wei® Qrrigigatly B5 sah.uini lengtht bmt he

e, i BRI TG WP R ey

is converted tAog gk bidge fnfgf;emﬁfﬁﬁé“ It

the snoking fitersf E@mnm& 30°0 pPkMYeizes Qlemdzeadds i @n QRe hui@natit ls@oking Bz hd”le4ﬁn

t he sm)ke wh cénlyp S5 edtelam yeh 1791 Tre nicotinge nilhe sn10he nredd, thrpttghlttawghxet@ﬂ f ound

that at Ehegaicreeq pessyia rp | praBiese dhren n e ealiertey 2a) 2 analyzeq §‘E°° gg%ﬂd of the
wele DA T thd NokeCh ffts are

solid aci d pariiq g ém D “P%%P B st t%etfﬁg?j;i:@

55 distributed on the sueaeamiof the fil amentoScifaeetes. sm»smtnefe Vel @erd
fore the desired ¢ompmuonsgemernf cdllplos ectdtd tdner cqsnpared with rthese bbipddt feans the omt: a| n| ng
no additi Vel%nrammg 14 cigarettes (Table 1) it is found %ﬁ)
ter r
Pd aC| d

lapeaty ?giermsr L
filters contai Jg-j:hngong gs%n:@a‘g% as ﬁﬂr& A Eﬁ?omoz‘e mcotl vensth‘f%méﬁ tflb d’é)ﬂﬂo
r P 55

particles whi ci adfdth ofCRInGEE Whileds tHiCspRd ) baatO EpMRA.C THE SRABES
posit on the towliig tgmwwrmedulhmtmugh byprasheof thhéltgainegamm: rwpseell fmcmrre nt

b[ andar d nmm

St ar t I ng n‘ag%rl?ogl Ce:§ll tﬁcﬁ ;e astiCize. ?Si(:;fb YLVCHI as Cacirle O \Vwe
descri bed aboviie, THE S 1t§1§>rew i‘g& 1gh—mol ﬁfwe b &QEE)K 4 onal
pai nt spr ayl NOch@Upulied rrdufteanBheiEbobih eyﬂ\ i€l Qﬁf:lﬂf& hé&fmal perature. 60

particle sizeswiepreadnod bathd sn@@ wite r gipsroar e Th 5 hmﬁnoffewrﬂﬁlgltthéatm

%aldet tes
with the fi%- e (RS Stfrﬁrrwg?med F;rg' u;tgwow feeve Eﬂg% elpvar s
epiot B Theyh Ak NBbBbted gy W) e 1o

cont ai ni ng no lplﬁjﬁlsgsﬂjeepixé:é'geﬁuéhﬁ

produce spray a mit orafine tpheiSles\WHidh Webeurliforndiye r &uﬁmt@mmgmd 20, Whirfin 65

particl e si zesdiftritoed v tbeosun.f@cervf @recm& As gﬁ ter2é|and r:usa@etnageefmrle—Sal SO0

srmoked to bdt. After the tow ﬁ the combina- The C,H,,0. formula represents the saturated
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triacetate plasticizer was pulled back into a
compact bundle or cord and fed into the filter
machine which paper wrapped it and cut it
into rods 90 mm. in length and 25.6 mm. in

are listed several of these compounds which
are quite satisfactory, being soluble in the
cellulose acetate bonding plasticizers when
warmed but insoluble in the plasticizers when

70

circumference.  After being stored for 20 the solutions are cooled.

Saturated Fatty Acids (C,H..O,)

Name Formula Melting Point °C.
JLowrl® C,:H,;COOH 43—44
myristic C,;H,,COOH 53—45
palmitic C,;H3: COOH 62—63
stearic C,;H;;COOH 68—70

Unsaturated Fatty Acids (CoHazu—y-2x05)

Name Formula Melting Point (°C.)
erucic CH4(CH,), CH=CH(CH,),;COOH 35
elaidic CH,(CH,), CH=CH(CH,), COOH 5152
elaceostearic CH,4(CH,); CH=CHCH 49—50

=CHCH=CH(CH,);COOH
angelic CH,CH=C(CH;) COOH 45
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triacetate plasticizer -was pulled back into The cellulose acetate plasticizers which can
55 a compact bundle or cord and fed into the be used as hot solvents for spraying the alco- 199
filter machine which paper wrapped it and hols on the cellulose acetate tow are selected
cut it into rods 90 mm. in length and 25.6 from those plasticizers which have been
mm. in circumference. After being stored for found to be satisfactory for bonding the com-
20 minutes at room temperature the rigid rods pressed tow into a firm or rigid filter rod,
60 were cut into tips 15 mm. in length. These and are as already described above. 125
tips were attached to 10 cigarettes (Brand A) In order to obtain a sufficient amount of the
which were originally 85 mm. in length but high-molecular-weight alcohol on the surface
which were shortened to 70 mm. to compen- of the filaments to produce a firm and effec-
sate for the length of the filter. The filtered tive filter, it has been found that the alcohol
65 cigarettes were smoked to butt lengths 35 should be dissolved in the plasticizer to an 130
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1. A method of manufacturing tobacco
smoke filtering elements comprising the steps
of spreading out a plurality of filaments, melt-
ing a wax or waxy material having a melting
point above 35°¢ C. and spraying it on the sur-
face of the filaments in a particle size of
less than 30 microns to form nodes and
ridges thereon.

2. Method according to claim 1, comprising
the additional step of applying to the fila-
ments a plasticizer therefor prior to, or simul-
taneously with, the molten marerial.

3. Method according to claim 2, wherein
the filaments comprise a tow of at least 10,000
continuous cellulose acetate filaments, the
plasticizer is a non-toxic plasticizer for the

out in a heated environment whereby molten
material not depositing on and adhering to
the surface of the filaments may be kept in a
fluid condition, withdrawn and recycled.

9. Methods of manufacturing tobacco
smoke filtering elements substantially as here-
inbefore described.

10. Tobacco smoke filtering elements when-
ever made by the method according to any of
the preceding claims.

11. Tobacco smoke filtering elements con-
structed substantially as hereinbefore de-
scribed.
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