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We, THE AMERICAN ToBacco COMPANY, a
corporation organized and existing under the
laws of the State of New Jersey, United States
of - America, of 150, East 42nd Street, New
York, State of New York, United States of
Amenca, do hereby declare the, invention, for
which we pray that a patent may be granted
to us, and the method by which it is to be
performed, to be particularly described in“and
10 by the following statement: —

93/"."!4-‘..’ )‘!”9 vayn ¥ o

i’t?’/ This invention relates to ﬁlter-elements for

— cigarettes and the—tilee and, more particularly,
5«-!- pto 2 filter -element which not- only removes .

®© undesirable . constituents from tobacco smoke
15 but also introduces a ﬂavormg agent into the
... smoke.

B It is common pracuce t0 add ﬂavormg

§ agents to tobacco, generally by. adding these
agents directly to . the tobacco. In some

2 20 instances, such as with menthol, the heat of
3. combustion of the tobacco cduses decomposi-
S. ton of the flavoring agent with resulting

a formation of by-products which are notice-

s - ably, detrimental to the flavor of the tobacco
3 25 smoke. Also in the case of highly ‘yolatile
« flavoring agents typified by menthol, there is
® ~ a tendency for the flavoring agent to volanllze :
3 and,,lxdost before the tobacco is used. Accord-
-~ ngly; there have been proposals, such as in
& 30 Alleds United States Patent No. 2,063,014
A issued  December 8, 1936 to . adsorb the

. vol?mle flavoring agent on an. adsorptlve
. material-such as carbon black or silica- and
tlibn,_mcorporate the thus-treated adsorptive
35\n‘mtenal4hroughout the tobacco. Although this
expeggent helps to retain the flayoring agent
* in 'the tobacco until smoked, the agent is
nevertheless ‘subjected to the destructive effect
of the heat of combustion of the bummg
40 tobacco.

; ~An alternative procedure for adding a
ﬂavormg agent to tobacco smoke is-that de-
scribed ‘in Paffgen’s French Patent No.
685,864, dated November 30, 1929, wherein

[Prtce 4s 6d 1

COMPLETE S

_ever, as explained in the patent, the loading

the ﬂavormg agent from the adsorptive

X
. ("6“0}'\.

an ethereal oil is absoibed in a mass of 45
absorptive material such as carbon black or "
silica gel. By loading the absorptive material
with the ethereal oil, the thus-treated mass of
absorptive material can be used as a filter
element which .will absorb nitrogenous
nicotinic - constituents in the tobacco smoke.
The absorbed nicotinic constituents replace

50

. some of the absorbed -ethereal il in the filter

element and -thus release the ethereal oil
vapors into the smoke leaving the filter. How- 55
of the absorptive material with the ethereal
oil prevents the material from filtering out
any of the other volatile constituents of the
smoke..

We have now dlscovered that by usmg such
materials ‘as activated carbon and silica as
adsorbents, ‘rather than as absorbents; of a
volatile ﬂavormg agent -for tobacco smoke the
adsorbed flavoring, agent, when made a com-
ponent of a ﬁlterﬂelemem, is selectively. and
progressively eluted by the particulate matter
in the smoke and not by the nicotinic con-
stituents of the smoke, with the result that
the flavoring agent is ‘released in proportion
to the amount of smoke passing through the
filter element and that the undesirable volatile
constituents of the smoke are adsorbed by the
adsorptive material in the same manner as if
the volatile flavoring agent were not present
in the adsorptive material. .

The adsorptive material is made to function
as such by dispersing it. throughout a carrier
base rather than as an absorptive mass of the
material pursuant to the aforementioned
French patent No. 685,864, When the volatile
smoke-flavoring agent, such for example as
menthol, has been adsorbed pursuant to our
invention and all. excess flavoring agent has
been removed, the adsorbed flavoring agent
is held so effectlvely by the adsorptive
material that there is no significant release of
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- “.extensive ‘period of -storage. Thus, a_filter

pipp/~elemeas of -our invention contajning adsorbed ..

menthol does not evidence the characteristic

‘5 odor of the flavoring agent. Co
. -The elution:of  the yolatile, smoke-flayoring
"* agent from the adsorptive material when used
i—ipl ~as a tobacco smoke filtér-elemente. pursuant o
" our invention appears to be effected by the
10 particulate matter in the smoke. This partici-

late matter consists to a large extent of minute...

droplets of semi-liquid material. When any
of these droplets come into contact with the
) adsorptive material in our filter elemens, they
adsorption, supplemented by “the heat of
adsorption of vaper phase constituentytby the
same adsorptive material in our. filterde '

causes a significant amount of vaporization of
the adsorbed flavoring agent. The thus-
feleased vapor of the flavoring agent is then
free to be adsorbed or absorbed by the particu-
late matter which has not been retained in the

20

35 late matter of the smoke which is drawn from
the filter ‘element contains the flavoring agent
initially adsorbed by the adsorptive material
of each filter slemént. This mechanism, to the
best of our present understanding, explains
why, with the use of the filter~élement of our
invention, the volatile flavoring agent is eluted
from the adsorptive material in an amount
which appears,to be a function of the amount
. of particulat® material in’ the smoke drawn
35 - through. the filter elessene: Thus, the filtered
smoke contains ' a “uniform’ amount of .the
flavoring agent and hence possesses a uniform
taste throughout the entire smoking life of the
. cigarette. We have found no ‘evidence -of

elution . of the ‘flavoring -agent. from the

adsorptive matetial by micotirie in the smoke,
cand therefore the effectiveness of our filtering

el

40

S F'{’f “4element in imparting the desired flavor to the
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smoke does not depend upon the nicotine con-
tent of the smoke or on the ability of the
flavoring agent-treated adsorptive. material to
‘remove nicotine from the smoke.
Accordingly, our novel filter element for
~fobaeco—smoke A comprises a ' carrier base in

40" which - there ‘is’ substantially uniformly dis-
persed .a finely divided adsofptive material
having "adsorbed thereon a volatile smoke-

- flavoring agent’ capable: of being selectively
eluted from: the: adsorptive material '
tobacco smoke. - T
' The adsorptive material used in practicing
our. invention may bé any finely divided solid
material which acts as an adsorbent. Activated

" carbon ' and  charcoal, obtained from a

_petroleum’ base or from coconut shells, pecan:

' hulls, wood, or the like, silica gel, Zeolites

" dnd |chabazites  are éxamples’ of such useful

materials.” Of the ‘known ‘adsorptive materials,

we presently prefer to use activated carbon
because of its ~outstanding capacity - for

are adsorbed and. the resulting heat of.

filter-alogagat, with the result that the particu-.

by the :

adsorbing. volatile smoke-flavoring agents.z All

of these adsorptive materials are also capable
of removing from: tobacco smoke such volatile
constituents as acetaldehyde, isoprene, acrolein,
acetoné, methyl alcohol, methyl furan; furan,

jsobutyraldehyde, methyl acetate; and the like.:
“"The  volatile “smoke-flavoring .agent com--
- prises any -one or. more of those conventionally:
_used for the.purpose of flavoring" tobacco
“smoke and - include, for example, inenthol,

vanillin, benzaldehyde, spearmint oil, pepper-

mint oil, oil of cloves, cardamon oil and ethyl . |
valerate. In the case of a composite flavoring - . -~
agent which is normally composed of a mix- .
ture of compounds, as in the case of spear- §0'
mint oil, we have found that the elution of

the - flavoring agent. from .the adsorptive
material favors the release of the more volatile
compounds and, therefore, of the more
characteristic flavor of the agent. The result
is a fresher and cleaner taste’ than when all
of the compounds in such a composite flavor-
ing agent are. volatilized from the adsorptive
material, .

~ Adsorption of the flavoring agent is effected
by any of the conventional adsorption
techniques. For example, adsorption is advan-
tageously ' effected from a highly saturated
solution of the flavoring agent in its. solvent.

The degree of satutation of this solution can’

be enhanced by the use of solvent pairs; for
examplé, we have found it advantageous to
effect adsorption of menthol on activated
carbon by forming a substantially saturated
solution of the menthol in ethyl alcohol con-
taining from 5 to 50% by volume of water,
the water content of the solvent mixture limit-
ing the solvent capacity of the alcohol for the
menthol, arid by then adding the carbon to
the menthol solution for a period of time
sufficient to. obtain adsorption of the menthol
by the carbon. However, adsorption—of—the

form. Although adsorption of the flay
agent by any of the foregoing procedure

be effected after the absorptive ‘materialhas

been dispersed in the carrier. base, e Jidve

920

95

Ky

100

105 '

flavoring ‘agent by the adsorptive mat rial is -
also effectively accomplished by -exposing.the. -
adsorptive material to vapors of the flaveting I
agent or to the pure flavoring agent. 1:1::%%u1d -
fing . 3

found -thar most satisfactory r_és;l_x.ﬁs ‘ﬁ;c.:

obtained by effecting the adsorptionzhefere
incorporating the adsorptive ma al=in
carrier base. T
The carrier base useful in practiciig—e
invention comprises any of the materials. con-

YC. A~

ventionally used as filter-eléments for tobacco. - . 3

smoke. In general, these materials.are cell
or .polymeric and are in the form of
filament or sponge-like mass, and.'i
shredded or finely-cut tobacco itself,
adsorptive material is incorporated

sheer, -

ude 125 S

am 0T
coated on these carrier bases, advantageously

as uniformly as possible, in such manner ‘as’
to retain their adsorptive characteristic. For -

130 -
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._.éz-zéﬁpl.e,‘activétéd carbon can be disﬁ-ibuted

in-a sheet of cellulosic fibrous material as de-

20

30

bed in British Patent Specification 764,470,
According to_ the. procedure cof this patent,
activated charcoa] is added to a so-called high
alpha . cellulose pulp of commerce, and the
Tesulting mixture is formed into a sheet by
cenventional Ppapermaking processes and equip-

. ] then crumpled or

" work 1”2 in order ‘to form a mass of the

dlarcoal7cqntaining_ cellulosic material suitable

beria I / as the filter element for tobacco smoke. Alter-

Ma . © natively, a-sheet or shreds of such fibrous

© . material, without _adsorptive material djs

15 tributed therethrough, can be appropriately

~. . impregnated with the adsorbent by immersing

‘the sheet or shreds in, or spraying it with, a

" slurry of the adsorbent, Suitable adsorbent-

containing base materials can also be ared

by brushing or dusting the ‘adsorbent on the

carrier base, either with or without the uge

- of a’carrier base additive which esthances jts

retention of the adsorptive materja], What-

ever the form and composition of the carrier

25 base with itg ‘contained adsorptive material,

i r,/ it is made into g filter -element by any con-

ventiona] technique appropriate to the form
and composition of the bage material,

trol of the amount of flavoring agent

. 30 imparted to the tobacco smoke may be effected

N ' several expedients. For example, the

various adsorbent materials mentioned hereto-

fore have different capacities for adsorbing the

flavoring agent, and hence the amount of

adsorbed Havoring agent availgble for transfer

to the smoke can be controlled by the chojce

of adsorbent’ material, Moreover, the various

3

adsorbent materials have different capacities.

. for adsorbing particulate matter and volatile
Con's_tituents.fmm.the'smoke, with the result

_ amounts of heat of adsorption
are-generated with attendant variation in the

0 ra'fe_fvgr;_vzlnch the flavoring agent is volatilized

- for _,in_cqrpo'tatiqn in the smoke, In addition,

45 the gménnt of ‘any adsorptive materia] dis-

0 persed_in_the carrier base can be varied, or
kP /the Tefgth of the filter containing the
_ flavering agent-treateq adsorptive material can

S be;yaﬁje'd,_‘so;‘as' to alter the amount of flavor-
50 ing\@'gggt,-_rgansfened to the smoke as it Passes
he nt. By increasing the
1o incréase the

40

i nd hence less flavoring agent carrieq
from the filter, Further control over the

amount' 6f flavoring agent-containing particy.
65 late matte; ‘Teaching the smoker’s mouth can

‘Was separated by filtration and

- resulting filter
‘Carrier base.having disperséd therein activated 130

be obtained by adding
cigarette . adjacent ‘the discharge end of the
flavoring filter -element of our invention,

- amount of adsorbed flavoring agent
which should be -available for transfer to the
tobacco smoke wil] vary with the amount of
tobacco in the cigarette and upon the flavor-
ing strength of the agent. In general, we have
found that the amount of flavoring agent-
treated adsorptive material just sufficient to
impart the desired flavor to the smoke

ughout the smoking life of a cigarette is
less that amount of adsorptive material
required for removal of the adsorbable volatile
constituents present in the smoke from the
cigarettp. Accordingly; if a greater degree of

desited, the filter ~efement of our invention
can be: supplemented with an additional com-
ponent composed of untreated adsorptive
material in order to obtain the required amount
of reduction in concentration of volatile coq-
stituents  without wasting excess favoring

agent,
ExamriE T,

The following specific example is illustra-
tive of the production of a filter -element of
our invention u ing menthol as_the smoke-
flavoring agent
adsorptive material. Ope pound of menthol
was dissolved in 1.4 gallons of a 50—50 (by
volume) mixture of ethyl alcohol and water,
The resulting solution was substantially com-
pletely saturated with respect to the menthol.

e pound of petroleum base activated carbon
Was ground to a- size such that a major
portion of it bassed through a 200 mesh
(Tyler Standard) screen ang 2 significant

bortion passed through a 325 mesh screen.

The ground carbon was then added to the
mentho] solution and the resulting mixture
was agitated at room temperature for two
hours. The carbon with its adsorbed menthol
: was washed

ree times with 20% by volume alcohol
(balance water), The washed carbon was
thereafter dried for 20 minutes in an oven
maintained at 220° F. The resulting product

: 2

consisted carbon containing

ng
technique into paper sheet weighing about 16

Erams per. square meter, The paper was

crumpled and: formed into a filter -element- by
the procedure described in the aforementioned, -
-British Patent Specification 764,470, Tho

-comprised ,a - cellulosic

& miechanical, filter

element, such a5 a cellulosic. plug, to the

and activated carbon as the
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carbon contarmng adsorbed menthol When
moorporated in -4 filter cigarette, the” repre-
sentative - filter -elemrest of *our: inveiition

5 the 'smoke of: the 1cxgane'cte dwhefnk stioked
according to generally accepted smioking pro-

- cedure, that is, smoking 47 millimeters of the
cigarette and takmg one puff per 'minute each

of two seconds duration and of 35 millilitets

10 volume. In general, we have found that similar
ﬁlter elements lmpart from 0 2.10°0.6 nulh-

imparted ' 0.2—0.3 miiligram “of menthol - to

gram of menthol to the smoke of each
c1garette when tested aecordmg to thrs pro-
The followmg examples dlnstrate the eﬁ'ect. £
on the ménthol contént of the smoke whes the ",
‘length of the: ﬁlter-elemens_of our invention is .’
varied: “In' each example, ‘the total - length of
_'ﬁlter is maintained constant, in ordéf to main--
tdin 2 uniform amount of ﬁltered smoke, by
adding to'our filter elessest dn additional plug i
composed of oellulose aoemte ﬁlaments _

e Menthol n-eated -Gellul_ose. Menthol eontent-
" Charcoal Plug, - . Acetate Plug. . - - of smoke -
Emmple Length/mm Length/mtn. Mg/Clgarette -
S S T T 0.28 B
m- 5 100 ozl
w6 9 -~ T o4
v e g om
! i :?. 10 . 5 - | . 0.53 -

Altho.:gh we - have referred prewously

25 herem to the use of volatile smoke—ﬂavonng
" agents in the smoke filter element of our ip-
vention, it will be  readily appreciated - that

the volatile agent adsorbed by the adsorptive
material may comprise any inhalant - having

30 beneﬁc'ral properties. Accordingly, the .term
“volatile - smoke-ﬂavonng agent” as used
hereinand in the claims must’ be understood

to include any volatile substance the mhalatmn :

of which enhances the. smoke or is otherwise
35 . beneficial to the smoker, -
7 WHAT WE CLAIM IS:— ST
Tin ‘/ _ capable of adsorbmg the
. smok which comprises a carrier base in which
® 40 there is substantially uniformly drspersed a

adsorbed thereon a “volatile ‘smoke-flavoring
_ agent capable of being. selectively éluted from
. the: adsorptive material in, proportion to the
k45 amotint of tobacco smoke passing’ through ‘the

" substantially . free ~of “smoke-flavoring agent

§~ .. Othér than ‘that which’ is adsorbed . thereon

g whereby there is no significant release of the

o ﬂavor'ing ageni from the adsorptive matenal :
_j f" h

vo latilization:. during: storage.
27A ﬁlter-elemeat ‘according to clanm 1 1n
- whrch the -carriér base is cellulosic,: :

“ 3:°Afilter element accordmg to clalm 1 m
5 wh1ch the cariier base is paper. ~
-k ;f/4 A ﬁlter'element according to any of the

precedmg clalms m whxch the adsorpiuve

rablé ‘volatile oonstltuents of tobacco

finely divided adsorptive materia]l having - a

filter element, the adsorptive . material being .

material is acuvated carbon, .. "o
5. A'filter denqent according to' any of the
precedmg claims i in which. the volat'nle smoke- .60

g Behe,
'matenal eﬁectmg conts
and'a cargler base in of

slurrymg med#
agent ‘beyond’
_adsorpﬂve naterial. '

7. The method accordm
chara uzed in” ‘that " the’ 'sL
mat al is acnvated mrbon in X

€ is paper and m that the ﬂavor ngggem

_ enthol T
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carbon containing “adsorbed menthol. When
. incorporated “in a filter cigarette, the repre-
HF/ sentative filter -elesaent of our - invention
imparted 0.2—0.3 milligram of menthol to

5 the smoke of the cigarette when smoked
according to generally accepted smoking pro-
cedure, that is, smoking 47 millimeters of the
cigarette and taking one puff per minute each

~ of two seconds duration and of 35 milliliters

10 volume. In general, we have found that similar
filter elements impart from 0.2 to 0.6 milli-

gram of menthol -to’ the smoke of - cach

cigarette when testéd according to this pro- ,
cedure. ’ '

- ~The following examples illustrate the effect
on the menthol content of the smoke when the
length of the filter-element of our invention is
varied. In each example, the total length of
filter is maintained constant, in order to main-
tain a uniform amount of filtered smoke, by
adding to our filter element an additional plug
composed of cellulose acetate filaments:

p. i _ .
o Menthol treated Cellulose Menthol content
Charcoal Plug, Acetate Plug . of smoke

Example Length/mm Length/mm. Mg/Cigarette

I 4 11 0.28

m .- 5 10 0.36

v 6 9 0.44

v 7—1/2 7—1/2 0.47

VI 10 5 -0.53

Although we have referred previously

25 herein to the use of volatile smoke-flavoring
agents in the smoke filter element of our in-
vention, it will be readily appreciated that

the volatile agent adsorbed by the adsorptive

material may comprise any inhalant having

30 beneficial properties. Accordingly’, the term
“yolatile smoke-flavoring agent” as used

herein and in the claims must be understood
to include any volatile substance the inhalation
of which enhances the smoke or is otherwise
35 beneficial to the smoker.
: WHAT WE CLAIM IS:— . '
, ‘I 1. A filte capable of adsorbing the
undesirable volatile constituents of tobacco
smokeﬁvhich comprises a carrier base in which

>

% 40 there is substantially uniformly dispersed a
X finely divided adsorptive material having
3 adsorbed thereon a volatile smoke-flavoring
o agent capable of being selectively eluted from
2, the adsorptive material in proportion to the
245 amount of tobacco smoke passing through the

hf/ filter element, the adsorptive material being

2 substantially free of smoke-flavoring agent
T other than that which is adsorbed thereon
€. whereby there is no significant release of the

® 50 flavoring agent from the- adsorptive material
- by volatilization during storage.
L Hf/ 2. A filter -element according to claim 14n
) which the carrier base is cellulosic.

3. A filter element according to claim 1 in
?.,_55 which the carrier base is paper.
& ﬁ,o[ 4. A filter element according to any of the
S_ " 'preceding claims in which the adsorptive

material is activated carbon.

5. A filter element according to any of the
preceding claims in which the volatile smoke-
flavoring agent is menthol. -

Fie/
60

smoke \filter containing a volatile smoke
flavoring\ agent characterized in that /the

5} i is incorpgfated
ption of

6

divided particled
‘then forming a\gslurry of
particles of adsorptiye mateg
medium compatible ith
adsorbed flavoring agely
material, effecting contagt
and a cargler base in
adsorptive material

70

on the adsorptive
between said slurry
otderNo incorporate the

dispersdq form through- 75

out the carrier bése, and drying the thus

impregnated cary

e the liquid
slurrying med

80

method according . to . claiy 6
£rized in that the fnely adsorpNy
ofial is activated carbon, in that the carries
agé is paper and in that the flavoring agent is
genthol.

85
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