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Expansi on of ‘Tobacco This invention relates to the expansion of tobacco.
NunerOUSvpropoSaIs“haVe been made for expanding cured tobacco in order to .
ef fseect an increase in the 5 filling value of the tobacco. Accordi ng

t he najorlby of the prior proposed nethods of expanding tobacco, a Iiqui
or gaseous expansion agent is added to the tobacco. Thereafter, the tobadco
IS subjected to a heating stage usual ly i-ndl wdi ng contact with 10 a
medi um such as, for exanple, hot air and/or. steam in order to renove the
expansi on agent fromthe. tobacco. In sone cases addition to the tobacco of

an ex_pan5| on agent causes a swelling@isd 8 Keld® matchgwt obaccafzdigfolr5

bei ng.'particularly the case in freezearyrng I>  expansi on ne
other*thses the expansion of the tobacco takes place when the expansion
agent "i's rermoved from the tobacco. The expanS|on agent utilized in the
expansi on nmet hod describ

2,596,183 is water, wherea lsaclg’ %[ '?%t |§'(glt 3?5?%5{%%‘8%%#@&?& at es

Pat ent SpeC|f|cat|ogbggb°§ 524, 451 a volatlle organic liquid is used In an
expansi on net hod accordlng to United Kingdom Patent Specification No.

1, 444,309 tobacco is inpnagsidis propbsals have been made for expanding
| cured tobacco in order to effect an increase in the.
5 filling value of the tobacco. According to the
U : majority of the priqr proposed methods of expanding
tobacco,'a liquid'ér gaseous expansion agent is added
to the tbbacqo. Thereafter, the tobacco is subjected
‘to a heating stage usually including contact with
10 a medium such as, for example, hot air and/or steam,
in order to remove the expansion agent from the. tobacco.
In'some'caSeé addition to the tobacco 6f an éxpansion
agent causes a swelling of the cells of the tobacco,
this being particularly the case in freeze drying .
15  expansion methoés. In other cases the'expaﬂsibn
| ~of the tobacco takes place when the'expansion aéent
i3 removed from the tobacco. _' | |
The expansion agent utilized in the expansion
method described in United States Patent Specification
- 20  No. 2,596,183-13 wéter, whereas according to the
| disclosﬁre:of United States Patent Specification No.
3,524,451 a volatile organic liquid is used
In.an expansion method according to United Kingdom

Patent Specificétion No. 1,444,309 tobacco is impregnated



with Iiquid carbon dioxide and the inpregnated tobacco is subjected to t
condhtions such that the |iquid-carbon dioxide is convert'ed to solid carbon
dj oxi/de™ The tobacco is then heated.in order to vaporize and-renove 5 ;
the ¢drbon di oxi de. Proposals for the use of gaseous expansion agents in

t obacgo gxpansi on processes are contained in United States Patent :
Speci frcation No. 4,250,898, in which carbon dioxide is the utilized gas,
and United 10 Ki ngdom Pat ent, Specification No. 2,042, 320A, in which
nitrogen and argon are proposed gases. Another tobacco expansi on process in

i oh USSdch r&gg;gxi%f Ard3aCAUSxT0RAN0RNE0LRDrbEndL 8! O56LLL Uit e

States Pa cification No. 1,739, 435. carrying out this process=-
conpr essedsy &b jet tiddl tQ cdnagdibAkOsach! A8E ERaNDEuINi GdrEemt ai NS a ]
charge of tobacco.. After a selected air pressure, 20 pounds per square™¥
inch for exapie,ihadnveectecdeltd Solid sarbonabiexider, Thée chanber is
suddenly vented to atnpbs- 20. phere, whereby there is effected a

vol unet r i tohamcedse tdlent heatedaddoovfienbbat vaBoyiae san@whemows nil ar
process, used for expandi ng tobacco stens, is described in United Kingdom
Pat edt SpPdt8 fG8FRAMo I iRF19675 292, The stens are placed in a chamber which
I s evacuat ed 2% to fr%e tQﬁ tobaccg fromai mis_then intro-

8

duced into the “CIPRRARE-Sahd™r | IF?etﬁ ﬁ?aggﬁ%géfﬂ§$§§°%¢ﬁﬁﬁﬂﬁsis suddenl y
reduced QM1QRﬂﬂE&H %1ﬂgygion.procesées are contained in ' -
. United States Patent Specification No. 4,250,898, in
whieh carbon dioxide iS'the_utilized'gas, and United ~
10  Kingdom Patent Specif‘li_.cation No. 2,042,320A, in
whicﬁ nitrogen and argon are pfoposed gases.
Another tobaccd expansion process.in'which use is
made of a gaseous expansion agent is disclosed in
United States Patent Specification No. 1,789,435.
15 In-carrying odt this process compressed air is intro-
duced‘into a closed chamber wﬁich_contains_a_charge
of tobacco. Afﬁer a selected.air'prgssure,.zd;pounds
per square inch for exampie, has been held for a suit- - ;;;
able time, the chambér is suddenly vented to atmds-
20 phere, whereby there is effected a volumetric increaée
of the tobacco of about 15%. 4 sodewhat similar
process, used foh expanding tob;cco stems, is described
in United Kingdom Patent Specification No. 675,292.
The stems are placed in a chamber which is evacuated
25 to free the tobacco from air, Steém is then intro-

duced into the chamber and finally the pressure in

the chamber is suddenly reduced by connecting the



-3- chanber wth a further chanber in which the pressure is very |ow so
that the presSure to"which the tobacco stemmaterial is subjected is
reduced to. a low*value in a short time, preferably to an absol ute press
5 bel ow2 inches of nercury within one second. |If the process of
Speci fircation No. 675,292 were to be used for expanding tobacco |a
‘degree of expansion obtai nabl e woul d not _exceed about 20% A net hod
apparatus for expandi ng tobacco 10 stens wit hout renovi ng the stens from
the tobacco | eaves is di'sclosed in United States Patent Specifica- tion No.
2,344, 106. The |leaves are fed, one-by-one, between juxtaposed runs of. two
end| é‘é‘s bel ts car ryhamgpet anEsd s hirdheim chiaederr inswhdchpehat présspreovi de
15 &'thanbers whi ch encl ose the stens of the |eaves. Air, or other
‘gasecus nedi um unikerverresisuw ed shatpgiiecpreissurel to wbiab tbeeachacharrber
When at the end of the juxtaposed runs a pair of elements defining a
chanber are drawn frR tmateriad desaubjes tede ishasBuredoto agdenedlyg the
el ements is sudden]y rel.ieve is said t resul g E gn ex ansion of a
gaspré

Thi
ot sposed SO & randts binsl haraeaby ¥, o Lol 85 SUPECEPRRE seal o
betueen the chanbeg (56 i o6l LIRS MR dw&%i%t oh doEbhgu! trgesign and

operational 2 pro e ‘maxi mmwor Ki I'Ng pressure wou be

Sinilar problenms aggl | jrddedd Q{psqucgg_ogxmct gqsnzggt fEPLI B be expand
t obacco by the nethods

‘used for expandlng tobacco lamina, the degree of

o B ' expansion obtainable would not exceed about 20%
A ﬁethdd of and éppératus for expanding tobacco
10 stems without removing the stemslfrom the tobacco
leaves is disclosed in United States Patent Specifica-
tion No. 2,544,166.. The leaves are fed, one-by-dge,_
between detapoéed runs of two endless beits_carrying
elements which in these runs co-operate to provide
15 chambers wﬁich enclose tﬁe stems of the leaves. Air,
or other gaseoué medium, under pressure ié suppliéd
via valve means to each chamber. When at thé'énd
'_of the juxtaposed runs a pair of eléments defining
a chamber arevdrawn apart, the pressﬁré in the chamber
éo defined by the elements is suddenly relieved. This
is-said to result in an expansion of a stem disposed
in the chamber. The necessity to provide pressure-
_tight seais between the chamber defining elements
would result in difficﬁlt design and operational
25 problems; The maximum working pressure would be

_low; Similar problems and limitations would be

. expected in attempting to expand tobacco by the methods



4 descri bed and |IIustrated in United Klngdoanatent Speci fication No.
1, 408,262. The present invention has, as an object, the provision of. a _
pradtical)alternative - to prior proposed t obacco 5 expansi on-processes, and= -
furt\h peks to expand tobacco w thout thereby causing nore than mni ma

‘ change in the tobacco. The present invention provides a nethod of
expanthrg tobacco | am na, conpri4ing contacting tobacco lamna with an 10

Orgad‘é%ceE(PBQ% 0g n@pent 1ha§t&9tae@oulnl NgnReidd &L nydBRSPHERE one

at no her | ERR or, agg 2 heating within the interior of a closed first
vess %é%ﬁi&}QQa Gra e BAtacted, so that said agent in the liquid
phase in safik torement Lawension hasatasiars abiemipertheupeosherent he boil i ng
15 poEng %:é@tﬁcgqerglegg gL 1 9:3 Jie] £235JYLE B Oulr L han the
pressure i'n sard first vessel at -sald tenperatur sald tenperature belﬁa
kel c9xPABSHON IARPIRT PES of 204 FUREIRT GeekA Eprespard tAPISFE fir st
vessg] eisdud Neleddly, aQRIYinge MYras thant b nlingli ¢nphassl ansn?ebsﬁquent ly
-brln |nqa$he 20 interior of said vessel suddenly into gas '

RaFF% th the interior of a closed second vessel in which the
pressure |nﬂadraresqnbeimventhmnesre&ddsﬁnenmebhoéaoﬂ egpandiogtion is said
rel e f I a a I na i s

€55a décgy at east ngﬂ%s&g\% c'o'n't'aBQle? 'égbgf:ca ingQQ 999 af

i ncrease S accor |ng e pr esent
i YO PEIHHL G rexpansion agent having a beiling point at pressure

of one atmosphere of 10°C or above, heatlng within the

interior of a closed first vessel tobacco lamina thus : ‘2)
contacted, so that said agent .in the liquid phase in said
tobacco lamina - attains a temperature above the boiling

15 point of said agent corresponding to a release pressure lower
than the pressure in said first vessel_at_said temperature,
said temperature being below the boiling point of said agent-
at said pressure in said first vessel so that the agent '
remains in the liquid phase, and subsequently bringing the
20 interior of said vessel suddenly into gas flow communication
with the interior of a closed second vessel in which the
pressure immediately before the establishment of said
communication is said release pressure, whereby the filling
value of said tobacco lamina is increased by at least 350%. B
25 Methods according to the present invention are - '
preferably carried out to prddﬁce in the tobacco lamina
subjected to the methods a filling value improvement of at
least 70% on an equilibrium moisture content basis.
The organic ekpansion agent is preferably one



¥ .
preferably carried out to produce in the tobacco | am na subjected to the
metshods. a filling value inprovenent of at |east 70%on an equilibrium
mokst ure content basis. The organi c expansion agent is preferably one
-5- havi ng~an atnosphere boiling point above roomtenpera- ture, i.e.
C. An expansion agent having a boiling peint-as high as, for exanple,
may be used. The Ag2AECafX BHRSS Pile P8I Y 1 T D& i1 12 GleRAy rx‘&'@nﬁt‘éﬁ%e? .
followi ng, e.g. alkaneS, al kenes, al cohols, aldehydes,  ketones, ethers and
hal ocar bons. Repr egest aii¥g, 050% kanes ewpadsigy hedtservang iaseoipgngane,
n- pent ane, n-hexane, nethyl pentane and cycl o- penf ane. Represent ati ve of
alkeﬁﬁé whi ch maypbéntisesd high 14s, hEownexamp ot &2.C mRAgyproes erstedlt.i ve of
arcohpfs whi ch may be used are nethanol, ethanol propan-1-ol, propan-2-ol,
butan-I-ol, butan-2-ol Thpeprganic o#xparteh-aBUIt dRYphe sedected from
Representative of the al dehy

whj ch b d | d de,
pr opi onal dehyde oP%@?rEﬁﬁeﬁ?ﬁ@ﬁ%r g%é]t gﬁ]rul?)aéselecﬁa'r laﬂ'éce acqzeast aong?yc\ﬁﬁhl"&ﬁ 'an
b d ar - ' . t t
b oh oy be- usedARBRARSRe nor Caffl SHARRL S HIBRAIAAS M Fher

whi ch may be used er-or 1so-propyl ether.

Represent ative of the gbhaLoeatbonse Wi chLumiedSminar iy Hl Giledr QiR hage

.chl orof orm carbon 20 etrachl ori de, or opr opane or “chl orobut ane.

Represen- tative gknbaheganbpastatié £ tRexdite JSRLIANE péntand @ducyclo-

pentane., Representative of alkenes which may be used are
iwj : 316 hexene or octene. Representative of alcohols which may
be usedlare methanol, ethanol propan-l-o0l, propan-z-ol,
butén-l-ol,_butan-Z-ol, pentan-l-0l, pentan-2-0l or pen-
tan-a-ol, Repﬁesentatiye of the aldehydes which_may be
used are acetaldehyde, propionaldehyde or butyrald;hyde.
15 Representative of the ketones which.may be used are-ace-
tone, butanone or pentahone. Representativé of the ethers
which may bé used are di~ethyl ether, n-propyl ether or
'iso-propyl ether. Repfesentative of the chlorocarbons
which may be used are dichloromethane, chlordfo?m, carbon
20 tetrachloride,.chloropropane or chlorobutane. ‘Represen-
tative of halocarbons which may be used are dichloroflu-
oromethane, trichlorofluorométhane, tetrachlorodifluoro-
ethane, trichlorotrifluorethane, bromodichloromethane,
bromotrichloromethane or bromoform. _ |
25 The boiling point of all these ofganic'expansion
agents is above 20°C but it is pbssible to ﬁse agents.
having a lower boiliné point, _ , .~ - L

The organic expansion agent may be added to the

30 tobacco in combination with water; Water alone should



oronmet hane, trichlorofl uoronethane, tetrachl orodifluoro- ethane, .
rifluorethane, bronodichl oronethane, bronotrichloronethane ar
25 The boiling point of all these organic expansion ¥

br onof § i
agent above 20C but it is possible to use agents having a | ower boiling
oint, The ,or.ganjc ansi_a : added .t t obacco in

pornt, ot Vaget hq'{%l\ea(f)eé% '{%}Ie\/\%ﬁggﬁgloﬂa&§gﬁt gg dt 90&22 g8

conbi nat i al one Shoul- not. used as the
expansi on; A0eFd; A%t yWiHrd e viensufficiently effective. The initial-
nnisturenlcontent of t'he tobacco may be within a range of 10%to 35%but is

prefereably 5 The Fehtialgnpistiere oty hehoftoRaE® with the agent

before or after the tobacco has peen placed in the first vessel. Wien the

t obacco i E’agogﬁaﬁ'gﬁlw FhrEmes a%gnﬁ?% tH %\%%rﬂ“tr'rdys t?é'qflr?rﬁ?é’ Yi qui d phasg.

- Alterpa- 1 tiye t he agent may be brought into contact with the e
3o whbnieret i

t obacTo is in the vapour phase. |In the latter case vapour
condenses on th@h%opggggc@qga§h§ té&ﬁ%&g&%?ﬁ*{ HHET, ted with the
condensate. |If the agent is app?ied to the tobacco 1 as aliquid, it

My be spbaye#eOBiOatbert Dh@cEShaEcs head ot pIadedar romr sed for a tine
in the liquid agent. The agent nmy be brought. into contact with the tobacco
in a chanfférsbhvessahs bifieen cllze Udtalico is contacted with the

i agent, the agént may be in the liqui@ phase. Alterna-

:10 tively, the ageﬁt méy be'brought into contact
with the tobacco when the agent is in the vapour
phase; In the latter c;sé vépoﬁr condenses on the
tobacco and the tobacco'becomeé impregnated with'the
condensate. If the'asent.is'applied ﬁd”the tobacco

15 as a liquid; it may be.sprayed onto the tobacco
or the tobacco may bg'immérsed for a time in the
liquid ageﬁt. ‘The agent méy be brought into contact
with the tobaéco in a chamber which has been evacuated,
or.partiaily'evacuated, the chamber suitably bging the.

20 said first Qessel. Whatever mode of contacting
tobacco with agent is-ﬁéed, it is'ﬁfeferable that any
excess liquid is removed. |

It is desirable Ehat the tobacco is not heated
in the first.vessel over a brolbnged pefiod., Thus’

25 the means of heating employéd should be_cépabié of
raising reaéonably sbeedily'the temperature of the
tobacco,.ahd of the liQuid phase organic agent' |
therein, to the required value. For répid heéting,

a microwave or dielectric heating means may be used.



7
or partially evacuated, the chanber suitably being the 20 said first
vessel . -Wjat ever node of contacting tobacco with agent is used, it is
prieferabl e that any excess liquid is renoved. It is desirable that the =
‘tobacco i;\not heated in the first vessel over a prolonged period. Thu (QEL"
the means of heating enployed should be capaple of raising reasonably

speedilly the tenperature of the tobacco, and of the |i Lﬂé¥ hase or.ganiC
agent therein, toT@ﬁehﬁé&uFPéﬂthF%%§s¢¥N‘?%uﬁ?Fqﬁﬁuqnék | F Yor

di el ectric heati , ‘b . -J- The_h ' t t

05 he T DR BRI P 8 AP P VR,
t rat , ' t ' ' tyeo th
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tobacco has been dihgPengdapbhbi Bndhgadtheriwe Wt tdifardd red RS IRIbab t he
first vessel has been closed. At the end of the healing step the expansion

agent in the 4 obagpefiepadlyoarnenr the tos5adod lhispogen disgoskl wittim
established pressure. It is essential that at the end of the heating step
| i qui d phase agentthies iptesénr ©fi the fibstceessekudnd citentfipsthtviasselor t he
attai nment of the required degree of tobacco expansion upon the interior of
the - has been closed. _ :
At the end of the heating step the expansion agent
in the tobacco is at or near to its boil ing point at
'-ié ~ the established pressure. |
It is essential that at the end of the heating
step liqﬁid_phase.ésent is present in the tobacco_in
sufficieht_quantity for the attainment of the required
degree of tobacco expansion upon the interior of the
15 first vessel being brought'suddeﬁly into gas-fléw-commu-
nication wifh.the interior of the second vessél._ Ir
necessary, in order to meet this condition, agent in the
vapdur_phase, at suitable temperatﬁre and pressure,
, may be introduced int the first vessi. _ i
| 26 The reléase'pressure_may be atmospheric pPressure,
buﬁ is suitably sub-atmospheric, preferably of the order
of 15 kPa or less. | |
The sudden pressure reduction to which the.fobacco
is subjected when the interiors of the first and seéond ’
25 ~ Vessels ére brought into gas-flow communication suitably
results not only in expansion of the tobacco, but also
‘in a sﬁbstantially total-removal, by Qaporization, of

expansion agent from the tobacco; Water togis removéd

and the moistﬁre conteht of the tobacco after the



1.5 first vessel being brought suddenly into gas-flow conmu- nication

with the interior of the second vessel. If necessary, in order to meet. this

co W\on, agent in the vapour phase, at suitable tenperature and pressure, g
ma ntroduced into the first vessl. 20 The rel ease pressure may

be spherlc pressure, but is suitably sub-atnospheric, preferably of the

order~of 15 kPa or |ess. The sudden pressure reduction to which the tobacco

is subjected when the interiors of the first and second 25 vessel s are

brought into gas-flow comuni catd @n-suitably results not only in expansion
of the tobacco, but also in a substantially total removal, by vaporization,

of expansi on a romthe tohacco ter enoved and he nnlsturﬁ
Cont oRESgettRe KRt Py Seby e Savaptifeddiiy *phale Hamls o
advantageo |red argtte n r 12 to
15% sﬁhaﬁgf‘#%régﬁ hé"?ac* r Sagéo%c’)%ﬁl ?l tgm ng of g?hésgggn&'&?tt obacco is
requi red bacco in the
first ?esfs%thﬁegﬁyhlﬁﬁdt}zr%dﬁhﬁgr}gg#\e f@bé%gi@?u%ﬁe%&& |ctr?1(:)o gas-fl ow
comuniisC¢elg@Rregth the interior of the second vessel.

Alternatively, no retaining neans is provided, in which case the tobacco
i $ propel | edMé@ns ataxoi® dprovided| dort yrettainirdge sheormbbassel .

in the first vessel when the interior thereof is brought

suddenly into gas-flow  communication with the interior

of the second vessel, : AltetnétiVely, no retaining hd
means is provided, in which case the tobacco is propelled
10 at considerble velocity ihto the second vessel. '
The time over which the ‘pressure releasé\ takes
place should Ibe as short as possible and preferably
not more than five secdnds.
In ordef that the present invention may be clearly
15 Understood and readily carfied into effect, reference
will now be made, by way of'example, to the ;ccompanying
drawing, which shows diagrammatically ~an expansion g;'

apparatus.
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The tinme over>which the pressure rel ease takes place should be as short
as® possible .and preferably not nore than five seconds. In order that
pr%sent-invention’nay be clearly 15 understood and readily carri
into effect, Treference will now be made, by way of exanple, to the
acconpanyi ng draw ng, whi ch shows di agrammatically an expansi
appar at us. The expansi on apparatus conprises a first el ongate,
hori zontal |y di sposed vessel 1 which.is $row ded, at respective ends
thereof, with an inlet ball valve 2 and an outlet ball valve 3. The 5
expangi on apparatus furtTie expansbes aPBBEAE \Coopalises whifdirssecond
vesse] is fitted with a renovable Iid 5. The interior of the first vessel 1
may b& brought int8lepaatei caerbrentakly Hesnasad yessel de whdedndsvessel 4
via the valve 3 and a I n, order tq heat, the veisgl 1
®2 g

' 6., 10 ,
steam at 800 kPa Bﬁgﬁgégg'p?%s%?ﬁ%f??ﬁvinﬁﬁﬁﬂ<£ Sreodn Eihd, A8y 1R as
fired superheater Zaf?dléfgéhfnaﬁérﬁﬁnfﬁéﬁkéﬂé%qyjV%l%%e%q]j%ﬁﬁet 8

- L s fromthe

surroundi ng the vesse { eam exhaus jacket" 8 via a line 9. 15
The tenperatuge W‘EQan&ﬂSn'ﬂéﬁiié@uéﬁfdﬁ%hé#*ﬁﬂﬂpr&s@%yab%e@%ﬂhtQ%%Qe@y a
t her nocoupl e device 1 ndicated at 10. The pressure within the interior

of .the vessel 1 may,bghichdsécond aveyssd W YAl LWithRaf eemosable

1id 5. The interior of the first vessel 1 may be
N N brought into communication with the interior of the
second vessel 4 via the valve 3 and a pipe 6.
10 In order to heat the vessel 1, steam, at 800
kPa absolﬁte pressure for example, is superheated in
a gas fired sﬁpérheater 7 and is then circulated around
a steam jacket 8 surrounding the vessel 1. Steam
exhausts from the jacket 85via a line 9.
15 ‘ The temperature within the interior of the vessel
| 1l méy be monitored by a thermocouple device indicated
a§'1b. 'The pressure within the inte?ior.of_thg vessel
W, 1 may be read from a pressure gaugé 11. Reference
numeral 12 designates an over-pressure relief vaive.
20 . The vessel 1 and associated valves 2, 3 are able to
withstand a working pressure of.1150 kPa. |
The interior of the second vessel 4 may be evacuated
by means of a vacuum pump 13_which is connected to the-
v-~ssel 4 via'a.line 14, in which is fitted an isolating
25 valve 15; The value of the vacuum drawn within the

- interior of the vessel 4 may be read from a vacuum



' ¥
nuneral 12 designates an over-pressure relief valve. 20 The vessel 1 and -
' d valves 2, 3 are able to withstand a working pressure of 1150
interior of the second vessel 4 may be evacuated by -neans of a . #
13 which is connected to the v-ssel 4 via a line 14, in which

yacu
1s fi an isolating 25 val ve 15. The val ue of the vacuum drawn
within the interior of- the vessel 4 may be read froma vacuum - 10 -

gauge 16. In a first experinent 1bgl®f-an 80:20 |am na/ stemblend at a

moi sture content of 16% were | oaded into an elongate, cylindrical wre nesh
basket. TB&uge lépasket is indicated in broken Iine in the drawing and is
designated by r 7 conprises a blank end. .

plate 18 and is%ggéﬁ?g?spEggégﬁﬁéggﬁgﬂﬁ9ﬁ? %5% Qﬁ§9<_amﬁpagianding upri gt
the 1 obacegeniiehe BhcRefofatiraretfedls PLoldh dafe Thdh Vossel 1 via
by the of Feulatr o oreat S VRt GH The S oare§ Ackar g YWY the tobacco
cont & ni ngabaeketislindbcatéd DPOSbidlodn i Mindeiyegseldrdawliy With the inlet
and outlet valves 2, 3 in the closed positions therefore, superheated steam
was passedndhisudbhsfigrafedkby Beference numeral 17. The basket
17 comprises a blénk end plate 18 and is open at.the
other end, With the baéket 17 standing upright and ' -~
resting on the end plate 18, 1bcc of chloroform were
10 poured onto.the'tobacco and the b=asket was immediately
advanced into the vessel 1 via the inlet valve 2.
The interior of the vessel had been pre<heated to
11600 by the circulation of steam through the steam
jacket 8. With. the tobacco céntaining basket 17
15 in position in.the vessel 1 and with the inlet and -
outlet valves 2, 3 in the closed positions therefore,
superheated steaﬁ was passed through the jaqkep 8;
After a heating period of 12 minutes-the tempe;ature
in the vessel 1 was 175°C and the pressure was 62b kPa.
26 ¥ ' Meantime, the vacuum pump 13 was used to lower
the pressure in the vessel 4 to 15 kPa absoclute.
Thus,'when at the end of the 12 minutes heating period
the outlet valve 3 was turned rapidly to its fully
-open positioh,.the tobacco was shot from out of the
25  basket 17 into the vessel 4. The basket 17 cannot be

moved in the same direction-because the diameter

thereof is greater than that of the bore of the outlet



After a heati-ng period of 12 mnutes the tenperature in the vessel 1 was
175 C and, the pressure was 620 kPa. 20 - Meanti nme, the vacuum punp 1
was. used to |lower the pressure in the vessel 4 to 15 kPa absol ute. Thus, [
when at the end of the 12 m nutes heating period the outlet valve 3 was - \U
turned-rapidly to its fully open position, the tobacco was shot from out
t he 25 basket 17 into the vessel 4.  Theqbasket 17 cannot be noved in the
- same direction because the dianeter thereof is greater than that of the
bore of the outletyz3ye 3.1 - valve 3. The tobacco taken fromvessel 4 was
found to have a noisture content of 9.5% It was found that the specific
part¥tle vol ume of the tipkatodkakad bakenSfromneessskds byas0fowndpar dvhwe t h
t hat »of the sanme tobacco bl end notsubjected to the exPansion nmet hod, taken
“on an equil i bri umarmcitsturecconsentbadi 9.5%ke It| vaagroundethal sthe aken on
an equi librium noisture content basis, was found to have been increased by
10 56% In a sedRetidisemanticlenyopunecat ther toPaceo 83d B8RA | ment was

repeat ed usi ng_the sanme tobacc | end, excgept,ih | nst.ead of chl orof orm
being used as ?he HGFHFIh aggﬁ ,°f§b5533f8585tg%@£m%£e€% ™95  After a

12 mnutes heating period ihe 4 GAPELB4YEEe8 Yo the expansion method,

taken on an equilibrium moisture content basis. The

filling value, aiso taken on an equilibrium moisture
i,j - content basis, was found to have been increased by

10 56%. '

In e second experiment the procedure of the
first experiment was repeated using the same tobaceo
blend, except that instead of chloroform Being used
as the expansion agent, 19 cc of acetone were used.

15 After a 12 minutes heating period the temperatﬁre and .
pressure in the vessel 1 were 190°C and 796_kPa
respeetively. The moisture content qf the tobacco
taken from the vessel 2 at the conclusion of the
experiment was 8.5%. The increase in specific

2b ;earticle volume was found to be 95% and the increase |
in filling volume was found to be T1%. |

In a third experiment the procedure of the first
_experiment was repeated'using the same tobacce
blend but at a moisture content of 24%, the expansion

25 agent being 50 cc of trichlorofluoromethane. After
a heating period of 8 minutes a tempefathre of 190°C
and a pressure of 862 kPa were reeched in vessel 1,

after which time vessel 1 was rapidly interconnected



'
pressure in the vessel 1 were 190 C and 790 kPa respectively. The noisture

co of the tobacco taken fromthe vessel 2 at the conclusion of fhe

exnp r-nf was 8.5% The increase in specific 20 particle vol ume was .
fourgZtpo be 95% and the increase in filling volune was found to be 71% In
athrrd experinent the procedure of the first experinment was repeated .using

the sane tobacco blend but at a noisture content of 24% the expansion 25
agent being 50 cc of trichlorofluerdfgethane. - After a heating period of 8
m nutes a tenperature of 1900C and a pressure of 862 kPa _were reached in

vessel 1, wiftftevegsiedh 4ui ey @Lder Pregsursptl Yoiche¥@dnhedf®R: - 12 -
wth vessel, 4,. the prior'&&essure.%n mhigg gfs ég kﬁg. The increase in the
specific & XL FFUE K&S £EGRA 5 BB §903n }%%_i%%?ease in fillinggd
val ue was QHQP t 0.be By At : Eg RLOPEIHM §a f &i&gw&%'n a fourth
experi rrentffowas stlom'bl ar86 ooatnhat hce)f l{lﬁge%_l rg expegl n%n? excep ét hat 50 cc-
n-pentane_ﬁgyﬁalgyu$eago¢he expansi on agent and the tenperature and pressure
in vessel 1 were 185 C and.772 kPa. The increase in the specific 10 o
parti®l e vol ume Thas protedutre ifeldowedndnt hefouethasepérimént i ng val ue was
found to be 52%. The procedure followed in a fifth experinent
was similar to that of the third experiment except
that 56 cc n-pentane were used as.the-expahsion
agent and the temperatﬁre and pressure in vessel 1
were 185°C and 772 kPa. The increase in the specific
10 particle volume was found to be 60% and the increase
in filling value was found to be 52%.
The procedure followed in a fifth experiment
was similar to that of the third experiment except
that the_moisyﬁre content of the tobacco was 18%,
15. the expansion agenf was 35 cc carbon tetrachloride.
After a heating peribd of 12 minutes a témperature and
pressure of 200°C and 662 kPa were reached in vessel
1. The increase in specific particle volumé'wss found
to be 77% and that in filling value to be 61%.
26 The procedure followed in a sixth experiment
was similar to that of the fifth éxpefiment except that
'the expansidn agent was di-ethyl ether and after a
heating period of 7 minutes a température and pfeésure
“of 181°C and 765 kPa were reached in vessel 1.
25 The increase in specific particle volume

was found to be 86% and the increase in filling value

was found to be T0%.



3
was simlar to that of the third experinment except that the noisture
cont ent- of. the.tobacco was 18% 15. t he expansion aaent was 35 cc
tetrachl oride. After a heating period of 12 minutes a tenperature .
pressure of 2000C and 662 kPa were reached MH HMIIF""”H“F i ncr easg.
specific particle volume was found tqQ be 77 ling va

be 61% 20 The procedure fdB owed in a sixth ek perlnent was
simlar to that of the fifth experi nent except that the expansion agent was

di -ethyl eth&@Z®ME:after a heating period of 7 minutes a tenperature and
pressure of 181 C and 765 kPa were reached in vessel 1. 25 The increase

§~'h~ fi | | 9 i
0, doo e T veLu g ki ke BOYAN el ogRAn 1LY "0
t obacco | am eentasiingsitepacent daming ot can| smaen g t axpAnSiganiagent

expansi on age{yv iy 99 b%lqcl'rlj NgoPAENhtala HIYLUHY &:0f o1 Ca BhIDSHEES eopf
[ ERR] or above,_ heatin n the |nter|or of a closed_first 5
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pressure in said Tl erature tenper
temperature abhove the 90111nq noint of said agent

to

corresponding to a release pressure lower than the pressure
_ 'in.said first vessel at said temperature, said temperature
o 10 being below the boiling point of said agent at said pressure
in said first vessel so that the agent remains in the liquid
phase, and subsequently bringing the interior of said vessel
suddenly into gas flow communication with the interior of a
close& second vessel in which the prassure immediately befqre
15 the establishment of said communication is said release
pressure, whereby the filling value oa said tobacco lamina is

1ncreased by at least 50%.

2. A method as claimed in claimed in claim 1} wherein the
_ filling value of said tobacco lamina is increased by at least
20 70%.

3. A method as claimed in claim 1 or 2, wherein the

initial moisture content of said tobacco lamina is within a
range of 10% to 35%. |



10 bei ng bel ow the boiling point of said agent at said pressure in said

first. vessel so that the agent remains in the |liquid phaSse,

subsef UgN Iy bringing the interior of said vesse " mu as flow
c¢ommu ion with the interior of a closed seco n M;mmmﬁh the
press Kmmedi ately before 15 the establishment 8f Saild consunkcation is
sai d refdase pressure, whereby the filling value of said tobacco lamna is
i ncreased by at |east 50% 2. A pepthod as claimed in clainmed in claim
1, wherein the filling value of said. tobacco |anina is increased by at
_Ieast 20 4Q% 3. method HBLBOHiAsdCiAl &Bshim ™ ClildReif trde Wherein the
‘initial moisture content of said tobacco lanina is wthin a range of 10%-t.0
35% - ihdtiad. moidturehodnbent! 6f nealid nta¥ddB Jamiierein the initial 35
noi sture content of said tobacco lamina is at |east 18% 5. A met hod as

clained i Asapyp dmesbf 18%ains 1 to 4, 5  wherein said expansion agent is
ket ones,

" sel ect ed
and hal oc
wherein s
chl or of or

5

10

15

20

from one of al kanes, al kenes, al cohol s, al dehydes,

arbons ) A method as claimed in any one of clains. |

to 4,

et hers

carbon tetrachl ori de,

Bl ?x%?:b"@m%e”iﬂ Rl ey a9 G o ok

ane.

wherein said expan31on agent is selected from one of -

alkanes, alkenes, alcohols, aldehydes, ketones, ethers

and halocarbons.

6. A method as claimed in any 6ne of claims 1 to

wherein said expansion agent is one. of acetone,

 carbon tetrachloride, chloroform, di-ethyl ethar,

n-pentane or trichlorofluoromethane;

7. A method as claimed in any one of claims 1 to
wherein when said tobacco lamina is contacted with
said expansion agent, said expansion.agent is in

the liquid phase.

8. A method as claimed in any one of claims 1 to
wherein when said tobacco lamina is contacted with
expansion agent, said expansion agent is in the -
vapour phase and condenses on said tobacco lamina,
saidltobacco being impregnated with the condensed

agent.

9. A method es-claimed in any one of claims 1 to 8

wherein said tobacco lamina is contacted with said

4,

said

-
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7. Anethod as elai‘med in any one of clainms +-to 6 _ wherein when said
t obacco Ivdmi na‘is contacted with said expansion agent, said expansion agent
is‘in 15 the l'iquid phase. 8. A net hod as c’!ﬂ m"“"m of ¢l ai ms
1 to 6, wherein when said tobacco lamna is con ﬁ”e 9 on
agent, said expansion agent is in the vapour phase and cdndénses
_tobacco Ianlna 20 sai d tobacco beik¥®y i npregnated with the cond ed

agent. 9. net hod as_cl ai e a e er sai d
t obacco | am ﬁ&pﬁgs&%t%ﬁl&i W dﬁ{{ s%atlzl g‘)éa%lggi&%égi O%J%%lgan eq \rg}’aﬁn%etr'l east
partially evacuated chanber. A nmethod as clainmed in any one of

clafms 1 to 9, wherein said expansion agent is heated prior to being
brotght i nto1@qnt ach widehadi dst ehadaed afhNanyd okle &¢ MeLAAhsASI Ctai mgd i n
any one of clains 1 to 10, wherein said rel ease pressure is a

sub- at mosphekherpiassaié. ed@ansion ageinitod saheakadnpeion tmybairey dfrauighitns 1
to 11 wherein the expansion agent has a boiling point above [ERR] at a
pressure of dmgoatentabereith (saidl tobagceelbwdnas clained in claimil2
wherein the expansion agent has a boiling point below [ERR] at a pressure
of one atnosphere. 14. A method as clained in any one of clainms 1 to 13,

s 11. A method as claimed in any one of claims 1 to 10,

wherein said release pressure is a sub-atmospheric pressure.

12, A method as claimed in any one of claims 1 to 11
wherein the expansion agent has a boiling point above 20°C at
a pressure of one atmosphere.

10 13. A method as claimed in claim 12 wherein the expansion
.agent has d boiling point below 80°C at a pressure of one
atmosphere.
14. A method as claimed in ahy one of claims 1 to 13,

A

wherein said tobacco lamina is retained in said first vgssel
15 when the interior of said first vessel is brought into gas

flow communication with the interior



wherein said tobacco lamina is retained in sai

- -

en the _ .
|nter|oa of* said first vessel is brought into gas IOM/connunlcatlonrmAth .
tHe"interi -16 - of said second vessel. T " I w expandlng -3

__ tobacco | a substantially in accordance mnth C xperlnents
descri be i n.
- 16 -

of said second vessel. '

15. A method of expanding tobacco lamina substantially

in accordance with an? one of the experiments described

herein.

N\



