1 | MPROVEMENTS RELATI NG TO THE EXPANSI ON 2183442 OF VEGETABLE MATERI AL

Kggimjnvention rel ates to the expansion of tobacco and ot her vegetable 4
rials. In Specification No. 2 141 011 A of our United Kingdom Pat ent I

Application No. 8413718 there is disclosed 5 a nethod of  expandi ng t obacco*

| am na, the method conprising contacting tobacco lamina with an organic

expansi on agent having a boiling point tenperature at a pres;gr 8%{ gfé

at nosphere of at | east IMRROVEMENTS) RELAMDING t TO n"TERcEXPANSIO tei 4 for

of a closed first vessel tobac@F |GEGEBABLWESMADERDALacted so that the

tenperature of the agent in the liquid phase in the tobacco |lam na attains _

- a tenperature val ue above the boiling point of the agent corresponding to a

rel ease pressure [Toi& inveptien xelates to the expansiensef iobagco
t t l,.ue, d b tly 15 bringi the interi f th |
suddenl y | nt BB S theT, YERRIRR IS MAETIHE he interior of a cl osed second

| in which 't ' diat el t
bstabl i shent of 4% BRESRARRA R < ¥ REL D88 A%0r our, InthRd cny ¢ he
o | ! Lhe : .
expanston o RA0gdoHt PR AN AP £0h| fo; "EAEITEE. BleBp 1EHIeX1GReH
Hovever, gith mathel SFeihiliidd CtobcEIS1PRER SXBEE! metRORU compillsliy N

a uni form heating of the tobacco and a uniforminpregnation of the tobacco

Wi th the expaepitadtiagidUbaccdCEenPi®OWEER dBYoPRafisBCEkphhYiBNOBFEHAED i N
the case in which the agent, when applied to the tobacco,

having a boiling point temperature at a pressure of one

-,
N atmosphere of at least about 10°C, heating within the (”
interior of a closed first vessel tobacco lamina thus
10 contacted so that the témpe;ature'of the agent in the
liquid phase in the tobacco lamina attains a temperature
lvalue above the boiling point of the égent corresponding
to a release pressure lowér than the préssure in the
first vessel at the temper#ture value, and subsequently
15 bringing the interior o: the vessel suddenly into gas
flow communication with the 1nterior of a closed second
\v, vessel in which the pressure immediately before the
establishment of said communication is the release
pressure, whereby the filling value of the tobacco lamina
20 1is increased by athleast 50%. This expansion method can
be readily carried out with small charges of tobacco.
However, with larger charges difficulty has been experi-
enced in obtaining a uniform heating of the tobacco and
a uniform impregnation of the tobacco with the expansion
25 agent. These problems may be especially pronounced in

the case in which the agent, when applied to the tobacco,



-2- is in the vapour phase, the intention being that the agent shoul d s
conglense on the tobacco. The present invention is based on the recognitigems; -
tshgt .t he heating and inpregnation steps of the expansion 5 nethod of (?;)
Specification No. 2 141 015 A and of simlar expansion nethods, may be
carrieed out nore effectively if, when the agent 'is brought into contact
with the material to be expanded, the matggjal is in a nobilised state, as

that termis used herein. 10 Wen a body of particulate material is
in a mobil- i3gdi%f 2 vapddiaipHadn 'ﬁxélsﬁﬂté}ﬁf‘éﬁhbéﬂ?%'fmt”%@!
particles are maintained in a separated condition so that the particles are

free to nmove agleatt Whould cvidendd'n tHd Ntdwissence to cut |amna
t obacco, or other material ‘15 which conprises fibrous particles, the term

nobi | i sation furt h@hempaesdntatidven tioerisibisedion | thérreebghi pbionl | y
di sentangl ed and mai ntained in a disentangl ed, particle separated
condi ti on. W thate theviheatingrand iingiregnatkidwdstepd cof | tite f@tp2hsidbe
nobi | i sation of particulate nmaterial, wherein particu- late material is
mai nt ai nedSi nmgtihod lofs Spestiftication i 12 skdl LT ohe dmdinot® dstwi Y |
means upwardly divergent fromthe vertical, whereby the. horizontal
cross- sect i ongXPansd o methadshi Imashihe reantied mutmore ieftectbvely 25
direction thereof, gaseous nobilising nmedi um being supp- lied at a

multiplicity df,s¥hed dhe ggend isrpught Intosientact i whth oble wher eby

there obtains in the ne .a
! mh%erqalz%o be expanded, the material is in a mobilised

| \U state, as that term is used herein.

10 When a body of particulate material is in a mobil-
.ised state, as that term is used herein, the individual
particles are maintained in a separated condition so that
thé particles are free to move relatively to each other.
With reference to cut lamina tobacco, or other material

15 which comprises fibrous partiéles, the term mobilisation
further means that the material is wholly or substantially

. disentangled and maintained in a disentangled, particle
separated condition. |
Ve have_deviéed-a mobilisation method, effective for

20 the mobilisation of particulate material, wherein particu-
late material is maintained in a mobilised state in a
mobilisation zone bounded by wall means upwardly divergent
from fhe vertical, whereby the horizontal cross-sectional
area of the mobilisation zone increases in an upward

25 direction thereof, gaseous mobilising medium being supp-
lied at a multiplicity of sites of the wall means to the

mobilisation zone whereby there obtains in the zone a



-

-3 irculating pattern conpr|5|ng downward flow at the mall nmeans and

u 4 flow froma | ower reglon of the zone. This nobilisation nethod is
referred to hereinbel ow as "the nobilisation nethod as defined". For ;:
further 5 information concerning the nobilisation nethod as deflned ' e

ref$rence may be had to United Kingdom Patent Specification No. 2 170 305
he present invention provides a nethod of expandi ng partlculate
vegetabl e material, wherein a charge of T8® 10 naterial is nDblllsed in a
first vessel in accordance nobi | i sat.i on met.h ned, .the :
t hus nnbunsyﬁﬁ?ﬁﬂ%ﬁ?%ﬁg|Ea%%ﬁfac?gﬂpﬁgﬁﬁnﬁnd8¥B§ﬁ§ﬁoﬁqageﬁt &y my -

te the mat th said t in the | d phase thereof, and,
wih sard fimeeanmand yEbRa FiowCERin ho1oAER FREL0BNAY SRS 2o Bine

boi |1 ng' por nt e (PSR EEOF EhnRA, 18 PhedrFBTSRlherBARRIBTIN " (o

the pressure “fh%rgﬁﬁiif ates ehegéggﬁ#g &3 ﬁéa““reF$§|§ﬁrthQ? I nterior of

said first vesse roug y I'n o gas fl ow conmuni cation with

the interigr ofecrid 0568 €6688¢nYRES thel BoWEiﬂBﬁ%n%@%ﬁ%ea'sm&%‘}'i‘izte%'

before the establishnent of said comunication i's said rel ease pressure.
Advant ageous| yeféFer@é ia0beUhaliN€oi DHEBELEYRiARHBAIPaRenkthe nObI lisation

met hod as defined further conprises the supply of gaseous accel erating
medi um to thesp@®itié@tion No. 2 170 305 A.
P o The present 1nvéntibn provides a method of expanding
particulate vegetable maferial. wherein a charge of the g‘/
10 material is mobilised in a first vessel in accordance
with the mobilisation method as defined, the thus
mobilised material is contacted with an expansion agent
to uniformly impregnate the material with said agent in
the liquid phase thereof, and, with sald first vessel
15 being closed and with the temperature of the liquid phase
agent in the material being at a temperature value above
the boiling point of the agent corresponding to a release
pressure lower than the pressure in the first vessel at \“/
said temperature_value. the ihtérior of said first vessel
20 1is brought suddenly into gas flow communicgfion with the
interior of a closed second vessel in which the pressure
immediately before the establishment of said communication
is said release pressure. .
Advantageously, in carrying out the inventive method,
25 the mobilisation method as defined further comprises

the supply of gaseous accelerating medium to the mobilisa-

tion zone in an upward direction from a location at a



‘tion zone in an upmard direction froma location at a -4- | ower regqi
of, the zone. The accelerating flow serves t'o enhance the circul ation
the nmobi | i sed body of particles of vegetable nmaterial. Tobacco subjectetht0
the |nvent|ve expansion nmethod 5 nmay be cut | am na tobacco or a bl end of
cyt” Fam na tobacco and a cut stemtobacco. Wen the expansion agent is
applied to the tobacco or other vegetable4nater|al particles, the expansion
agent may be in the vapour phase thereof. If, as is 10 convenient, the
material to bkoeepandgdionhed phacednen t Thef iattmtelee'as;dlngi < lolw Fernved tgoom
tenperature, the vapour phase expansi on agent will condense on and i npreg-
nate the part?@hbsceftbﬁecﬁnpvﬁhéﬂonlnfc¢h¢emom¢gi@ndth@dpanm(p&nxidﬂes
expansion agent will give up heat to the 15 particles. Wen the expansion
agent is appl?@dV?SeFﬁBlﬁaPQFPE#a@o be expanded i n the vapour phase of the
n i um
or 'y conettute ﬁ%&é 8 BB e e 2o &%ﬂ@%a% SRPERS LT, ARG cl y
or in addl en_a_flow,of eleratin utilis vapour
phase expa &ﬁﬁyv\ﬁsn?u §aﬂénas§8%a§°ﬂ1é’ %cgi‘i&nﬁﬂ‘%é cr‘t’é:dllﬁr'ﬂeidi”‘ r?’é{e}’ cdo
constitute a n_of 1t | erating nmedium After an initial phase
RO R AT eomn 28REEeGs “or G ;

of nobilisati or gases, 25 other ‘t han vapour
phase expansion agﬁﬂéu %ﬁgrgxﬂahsiﬁﬁdagent is applied to the tobacco

or other vegetable material_particles, the expansion
agent may.be in the vaponr.phase thereof. 1If, as is
convenient, the material'to be expanded when placed in
the first vessel is at or near room temperature, the
vapouf phase expansion agent will condense on and impreg-
nate the particles of the material. In condensing on the
-pantioles, the expansion agent will give up heat to the
15 particles.
When the expansion agent is applied to the material
"to'be expanded in the vapour phase of the expamsion agent,
’fhe enpansion agent may be used as the mobilising medium.
\‘/ .or nay constitute a proportion of_the mobilising medium.
20 Aiternatively,_or in addition, when a flow of accelerating
_nenium is utilised, the vapour phase expansion agent may
'oe'used as the accelerating medium or may_constitute a
proportion of the accelerating medium. After an initial
phase of mobilisation, in whioh phase a gas, or gases,
25 other than vapour phase expansion agent ig/are utilised
as mobilising and accelerating media, one or both media

flows, or a proportion of one’ or both, is/are replaced by



pbi li sing and accel erating nedia, one or both nedia flows, -or a

as
pr@&?@tion of one or both, is/are replaced by -5- a flow of vapour phase
expdn

ion agent. Alternatively, the nobilising and accelerating nedia are_
constituted by a gas or gases other than vapour phase expansi on agent andy
I nsyead of vapour phase expansion agent :5 subsequently being supplied as

or with one or both of the nmedia flows, the nobilised charge is contacted
wi t h expansion agent in the |iquid phase~®f the expansion agent. The liquid
phase expansi on age may in this case be sprayed onto the nobilised

nt
particul ate Ratfhd% O EARRMA (PR4SE, SRPAYSHheRndBeBEat cALLBERRtENELY,

o b ooe. nelb A LB, TR ASetTtERF IR cepale. FE. SohoktERteslar 97 ¢ne
Sutanly, (havd eh BEkfedh Sings ERRRCPRRbRR.PRRSE SXBRRRARR 0T o
| east 10C‘Iwﬁﬁ%ﬁ%“i&ﬂ”3&n§€§hﬁig?spbﬁﬁﬁf ggéégnngghg%oéﬂggkgtbe I N excess

of [err]. The expansi oh ‘agent may be Tn ac ance™w e-teachi ng of
United Ki igdeiygz é%ya'éi tg Wed2a458r4@8th oRE Nggarryi ng
out the e%aggsﬁ os;gﬁgt!ho g‘? t‘?\% p\?ggen? iar'lvenfi on, dgri ng-rt gthnglfil | sation

in the first wad £16wdPl €hé dhobP1PEe8*ERAERE 18Cchbhtabteassgitnmy be

heated. The release pressure may be atnospheric pressure,
expansion agent in the liquid phase of the expansion
agent. The liquid phase expansioﬁ agent may_in this case
be sprayed onto the_mobilised particulate material charge L,}

10 from spray means located above the.mobilisation.zone,-or
agent may be introduced into-fhe mobilised charge from
probe means projecting into.thé mobilisafion zone.

Advantageously, the expansion ﬁgent'is a single or

multi component organic eipansion agent. Suitably. the

15 expansion agent has an atmospheric boiling-point of at
least 10°C. More suitably, the ;tmospheric.boiling point
should be in.excess of‘zoic. Thé expansion agent may be
in accordance with the teaching of United Kingdom Patent
Specification No. 2 160 408 A.

- 20 In carrying out the'expansiOn method of the present
inveﬁtibn, during the mobilisatioh in the first vessel of
the material to be expanded the first vessel may be
heated. _ |

The release pressure may be_atmbspheric pressure,
25 but is'suitably sub-afmospheric, preferably 6f the order

of 15 kPa or less.

The time over which the pressure release takes place



25 but

| es§. The time over which the pressure rel easé takes place -6- shou
as_ghort as possible and preferably not more than five seconds. The pra
invention also provides expansion apparatus conprising a first closable

vessel,

verti cal
i Nncreases. i n
operable to su

S SU|tany sub- at nospheric, preferably of the order of 15 kPa ¢

a nobilisa- 5 tion zone in sai'd first vessel, said zone being
bounded by wal |l neans, the wall means belng upwardly divergent fromthe
|

of said wall

bring the |nter|or sal

whereby the horizontal cross-seC

ional area of said zone

di h f bi | I
%%#gl\g ggoﬁ?%hogﬁohﬂe%’g’%ﬁdb d:"&:‘ﬁsi’{rle ¢ %ﬁlzypelnl ge %’Srtﬁ sites
aeggg?nggosable vessel, and val ve neans operable to
Irst vessel suddenly into gas-fl ow

communi cation with Tﬂ@ bPESéhQriﬁQeﬁ%iQnSSQQBQP ¥ovides E&;ﬁnsion

Advant ageously, the apparatus conprises accele
operable to su

tron no e neans

bir88i80eompetsifgah 74 ratdicivsadlle verddl, 22 mdbl 1AYe- of

the first vessel in an upward direction froma |location at ‘a | ower region
of the zones 2fion zonédifinkagaofirst vessel|,ssaiadvizdad BRiny HOUHIIEDS.

insertable into and renovable fromthe interior of the first vessel t hr ough
sealingly closwblt means; thenwallameans beieg wWpwaidlgnddivergenteavi Of

portions of the

10

15

20 -

25

the vertical, whereby the horizontal cross-sectional area
of sald zone increases in an upward direction thereof,
mobilisation nozzle means operable to supply gaseous
mobilising medium at a multiplicity of sites of said

wall means, a second.closable vessel, and valve means
operable to bring the interior of said first vessel

suddenly into gas-flow communication with the interior

" of said second vessel.

Advantdgeously, the apparatus comprises accelera-

-tion nozzle means operable to supply gaseous accelerating

medium to the mobilisation zone of the first vessel in

. an upward direction from a location at a lower region

of the zone. .

- Advantageously, there is provided containment means,

‘insertable into and removablé from the interior of the

first vessel through sealingly closable access means,

base walls of which containment means, or portions of the

- base walls, providing, when the containment means is

- fully inserted into the first vessel, the wall means, or

a major proportion thereof, bounding the mobilisation

zone.

/CY@?;




wal I's, providing, when the containnent neans is 25 fully-inserted
"the flrst vessel, the wall neans, or a nmjor proportion thereof, &
bouﬁdlng the nobilisation zone. -7- Expansion apparatus according to tbg
present inven- tion nmay al so conprise gas circulation nmeans operable to
cirqul ate gas and/or vapour fromthe interior of the first vessel above the
nobi i sation zone to the nobilisa- 5 tion zone via the nobilisation nozzle
nmeans. Expansion apparatus according to rRz present inven- tion may

advant ageously furt her ri se vacuum nmean er abl o draw.a ,parti al
vacuum i n the sccoREPBRSLER. apparstis Pﬁpeﬁﬁéaﬁtwgttifpaﬁaaﬁvta : e=5houl o

be 10 |ntrodu€ to the nDbl élon zone “h qui d phase o agent,
the appar ot fop Srx <1 ERpPPRER ﬁPa§aﬁe&ﬁ§°l Ah1on"BeB08 ReTRRNS 1K) on
can with advartEgutaBhoFS L d bR, SabBir Rk 16 dAreR0r BE RPTIS a1 1 o
o he Tirst YEFgel vedBd1CaBROECRLS Rort1deata YR WP b 11a-

cont ai nment neans i s enperature a I ng poi nt

t enper at urg gﬁ16§ezsﬂeaoiaoehaggagia&sﬁgaoﬁaﬁ TeORRaAg.NY Pressure

attained in I rst vessel 0 co I|qU| phase expansi on agent is

introduced to the E?théiéh'EBp£QH%ustB%c@@%&h%Qt%EQ@%'ﬁié§3ﬁ¥“ﬁﬁ¥3&5|y
operable to supply heat to the nobilised material

tion may advantageously further comprise vacuum means

operable to draw a partial vacuum in the second vessgl.
If it is intended that expansion agent should be \‘)
10 introduced to the mobilisation zone in the liquid phase
of the agent, the apparatus may also comprise spray means
located above the mobilisation zone or probe means
projecting into the mobilisation zone.
The apparatus can with advantage ccmprise heating
15 means operable to maiptain the walls of the first vessel,
and components of the containment means, if containment
means is provided, at a temperature above the boiling
point temperature of the expansion agenf at the maximum
~ operating pressure attained in the first vessel. If
20 cold liquid phase expansion ageﬁt is introduced to the
mobilisation zone, the heating means is advantageously
operable to supply heat to the mobilised material.
Ig order that the present invention may be clearly
understood and readily carried into effect, reference
25 will now be made, by way of.examp1e, to the diagrammatic
drawings hereof, ih which:-

Figure 1 shows an expansion apparatus; and



In order that the present invention may be clearly understood and readily f;*
carkied into effect, reference 25 will now be made, by way of exanple, t \ ¢
hhq;diagrannatic drawi ngs hereof, in whichi- Figure 1 shows an expansi o
appatatus; and -8- .Figure 2 shows, to a sonmewhat |arger scale, a detai

of 'the apparatus of Figure'l. The expansion appdratus shown in Figure 1
conprises a first pressure vessel 1, a second pressure vessel 2 and 5 a

pi pe 3, by which pipe the interiors of the8wessels 1 and 2 can be

i nt ercommuni cated when a ball valve 4 fitted in the pipe 3 is set to the
open condition ther B48urenhg sheysur &0y &sseomevhadjargesr sdadear a detail
cylindrical portion 5 fromwhich there upwardly extends a | esser 10

di anet er upper®fcihe apPpazprtys ofoFiguread .t he upper end of the portion 6,
the vessel 1 is fitigd with a renovable Iid 7. Afirst gas-supply pipe 8
extends through a ba%8 GAPRRSIQR RRPATatus,Showy im,Flgure. 1 coxiprises

i cal | 5 within th tioon 5. At it d, di d
W Uhin tho porti BhY8t PRESARBs §9sBaN, thoa sdond, AigaRuny Feanel & a8 ot o

10, (e 1 987 o 2ha ¥, CopnBRSE EATH' Hhe"BhEEA TS By, g oI 22,
20y Lhe Pl PEnl Bochh' bBd1HtbBoBmtinitatea MuRECY BadTo VIV 4 Hithed
in the pipe 3 is set to the open condition thereof.
The pressure vessel 1 comprises a lower, cylindrical
\ _ _portion 5 from which there upwardly extends a lesser
10 diameter upper, cylindrical portion 6. At.the upper end
of the portion 6,-the vessel 1 . is fitted with a removable
'1id 7.
A first gas-supply pipe 8 extends through a base wall
-9 of the portion 5 of the vessel 1 and vertically upwardly
15 within the portion 5. At its upper end, disposed within
the portion 5, the pipe 8 is fitted interiorly with an
. orifice plate 10 (see Figure 2) providing acceleration
' ‘nozzle means; A bearing flange 11 extends outwardly at
- the upper end of the pipe 8. Exteriorly of the vessel 1,
20 the pipe 8 is fitted with a valve 12.
- A second gas-supply pipe 13, fitted with a valve 14,
opens at the interior of the portion 5§ of the vessel 1.
A gas-circulation pipe 15 extends from an upper
location of the portion 6 to the portion 5 of the vessel
25 1. In the pipe 15 are fitted valves 16 and 17, a gas
scrubber 18, a gas pump 19 and a valve 20. A purge pipe
21, in which is fitted a valve 22, branches from the pipe



p 15 extends from an upper |ocation of the portion 6 to the portion 5 GI“
t vessel 25 1. In the pipe 15 are fitted valves 16 and 17, a gas scrubben -
18, a“gas punp 19 and a valve 20. A purge pipe 21, in which is fitted a e
val ve 22, branches fromthe pipe, -9-:.15 i ntermediate the valves 16 and

17. A stean1jacket 23 extends about the portion 6 of the vessel 1. Steam
inlet and outlet |ines 24 and 25 extend t8-and fronithe jacket 23. 5

An open top contai ner provi di ng _contai nnent neans, is received in the
vessel 1 and h§y19§ereﬁ6¢é&etﬁéﬁeﬂﬂéﬁﬁﬁpéﬁ 8ol of the lid 7. The

contai ner 26, which nmay, be made_of al umnium conprises and

upper, cylindrical ApSFFFBnJE?kSﬁggé FJ\?&?P"}?OW Z’Q‘el(l’c’(ﬁul% Qg %i cal
form The portion 28 visdes S und| lisati n :
zone. 15 provregEedi tn" ub%sﬁ H1E5. 800, pultiat, 1R, 2% ARl o, exs

and 30 |nterc g | s of portion 5 of vessel 1 and the
cont ai ner gﬁggﬁ 3?85n§5 gFP%% ﬁ 15 nozzl e nmeans. At the | ower end

t her eof ”\?‘l porti 2An WﬁPQE ttm,ﬁeﬁgﬂ’ta&%' 32625 Iﬂr%g&rdl‘ﬂgﬂ%n"\! {hnfiih £ M0ar dly

ext endi ng ange 3 n the contai e 1S 1 ower nost

position withyhgahle xsssebgiveus 18URRY Weds¥l APy b Gdncvile 11 of
the pipe 8. The flange 31 defi nes an open-

therefrom upon removal of the lid 7. The container 26,

o&g;; at the interior of the portion 5 of the vessel 1. A gas circul ation
h

which may, for example, be made of aluminium, comprises
and upper, cylindrical portion 27 and a lower portion 28 g‘)
10 of inverted conical form. The portion 28, which provides
wall means bounding a mobilisation.zohe, is provided
with uppér and lower encircling rows of perforations 29
and 30 intercommunicating the interiors of portion 5 of
vessel 1 and the container 26 and providing mobilisation
15 nozzle means.
At the lower end thereof the portion 28 of the con-
tainer 26 is provided with an inwardly extending flange
r\ 31 which, when the container 26 is in its lowermost
position within the vessel 1, is supported on fhe bearing
20 flange 11 of the pipe 8. The flange 31 defines an open-
ing of a diameter somewhat in excess of the upper, exit
diameter of the orifice plate 10. 'O'-ring 32 provides a
gas-tight seai between fhe flanges 11 and 31. A further
'0' ring 33 provides a gas-tight seal between the portion
25 28 of the container 26, at the upper end of the portion
28, and the vessel 1 in the vicinity of the juncture of

the portions 5 and 6 of the vessel 1.



ing of a dlaneter sonemhat in excess of the upper, exit diameter of the .=
ofi fice plate 10. '0'-ring 32 provides a gas-tight seal between the flangeg
14 and 31. A further "0 ring 33 provides a gas-tight seal between the ‘aib
portron 25 28 of the container 26, at the upper end of the portion 28, and
the vessel 1 in the vicinity of the juncture of the portions 5 and 6 of the
vessel- 1. -10- In order to facilitate ieiay I nsertion and renoval of the
container 26 into and fromthe vessel 1, gtifté neans (not shown) may be

"teriaor of the Exéﬁi’e(’%ﬁ% of 8, REE}aERaEe, Fouldr 1RRRNEL G, 4B a%%‘?'rfoé"éﬂtﬁi
to enhance healo} N5 8onls Pgblngesiael ki k@&o&?’tpgegﬁgs%' 13 Fadee

portion 27 of fﬁe cont al ner e vesse IS fi WtTh a r abl e I|d

34." Connect ed tfed @ VASECkhéwn) @ad beNprdvilbekt 64 teheit%%bai ¥>

a vacuum punp 37. Wien the expansi on apparatus Is to used fo expan cut

| am na tObaCCOV6@r£ﬁ6ﬁ9®70$fthﬁetebaﬁﬁﬂnéi pbagad/op the RAteradr2dOftnene
cont ai ner th the container 26 in the | owernbst position thereof in

the vessel 15 vpéitidntéeoti thé vessbd tlosSdcpoguiidenmehasecalso Bervalsves
14, 16 and 22 in the open conditions thereof and the valves 4, 12, 17 and
20 in the cl osetocemhinncensesabetrafisfert fromgthegsteainr jacketo23cao( rtdie
shown) of pressurised nitrogen is supplied to the portion 5 of the vessel 1
t hrough the walls of the portion 27 of the container 28.

. _ The vessel 2 is fitted with a removable lid 34.

U Connected to the vessel 2, via a line 35 fitted with a

10 valve 36, is a vacuum pump_37.

When the expansion apparatus is to be used to expand
cut lamina tobaéco, a.charge of the tobacco is ﬁlaced in
the portion 28 of the container 26. With the container
26 in the lowermost position thereof in the vessel 1, with

.15 the 1lid 7 in the closed position thereof, the valves 14,
16 and 22 in the open conditions thereof and the valves
4, 12, 17 and 20 in the closed conditions thereof, nitro-

. gen gas, from a source (not shown) of pressurised nitrogen
is supplied to the portion 5 of the vessel 1 through the
20 pipe 13 for a time sufficient to purge bofh portions 5
- and 6 of vessel 1 of air. At completion of the air
purging step the valves 16 and 22 aie closed, while valve
14 remains in its open condition for the continued supply
of nitrogen to vessel 1. Valve 12 is then opened to admit
25 .a flow of vapour phase expansion agent through the pipe 8

from a source (not shown) of pressurised expansion agent.

With'gaseous nitrogen flowing through the perfora-



pipe 13 for a tine sufficient to purge both portions 5 and 6 of vessel
3 air. At conpletion of the air purging step the valves 16 and 22 are -
cl osed, while valve 14 remains inits open condition for the continued - L *

supply of nitrogen to vessel 1. Valve 12 is then opened-to admt 25 a fI&%
of vapour phase expansi on agent f hrough the pipe 8 froma source (not
shown) of pressurised expansion agert. Wth gaseous nitrogen flow ng

t hrough the perfora-. tions 29 into thggontainer 26 and with vapour
phase expansi on agent flowi ng into the container 26 fromthe pipe 8, the

charge of tok3ome 29 litd AUt dbtitadtnés 26/ divd "Phthi ¢£pour hpbasee
expansi on agent, which may, 5 for exanple, be an 80% 20% by wei ght

n- pent ane: aC%tx;iﬁle@dhawéHt AFoWing SLibtoUuté ¢outeimeéf 0260 £pomathewi th t he
t obacco particle In that the tobacco when placed in the container 26 is
at room t enpeizieurss, thercrgécol abobacedate theacentaingen2éi tsat an

el evated tenpera- 10 ture, 100C for exanpl e, expansi on agent condenses on

t he tobacco mmmmyﬂmnhilﬂaedéut!huﬁetMQ expeeghon ctigonth wvhichoma¥msate and
bei ng heated by the | atent heat of the expansion agent.. By nmeans of the

st eam j aclBet £28 texample s bg amcB8a%: 200 by owedeht ?hEGQEQEEFaieﬁﬁﬂethe
wal |l s of the portion 27 of the container 26 are |nta|ne nper at ure
in excess, b)exmsjé&rﬁﬂ%nt{e*ﬂbr%ﬂ?ﬁei?%ﬂpﬁ? orm B‘Pnfg'ﬁ VHB% phase

expansi on agent. Thus t-he expansi on agen
thg aforenegmhﬂ“inQQQQ;par icles. ?n %ha% Eﬁgvgoﬁggcorg e%OQQag%hng on

in the container 26 is et room temperature, whereas the
vapour phase expansion agent is nt an eleiated tempera- v/
10 ture, 100°C for example, expansion agent condenses on
the tobacco paftieles, the lnttef being impregnated with
lthe condensate and being heated by the latent heat of
the expansion agent.
By means of the steam jacket 23 the walls of the
15 portion 6 of the vessel 1 and the walls of the portion
27 of the container 26 are maintained at a'temperature in
excess, by, for example 5°C, of the temperature of the
. vapour phase expansion agent. ' Thus the expansion agent g“/
is prevented”from condensing on the aforementioned walls.
20 When the pressure in tne vessel 1 reaches a predeter-
mined value, 100 pounds per square inch (680 kPa) gauge
for example, valve 14 is closed and valves 16}Ii7 and 20
‘are opened to_bermit the circulation of nitrogen gas and
vapour phase expansion agent under eetion”of the pump 19
25 from the upper end of the ?essel 1, through'ihe pipe 15
to tne portion 5 of the vessel 1 enteriorly-of the portion

28 of the container 26. The gas/vapour mixture passing



>

20 When the pressure in the vessel 1 reaches a predeter- mned val ue,’
1005 pounds per square inch (680 kPa) gauge f or exanpl e, valve 14 is clos
ang_val ves 16, 17 and 20 are opened to permt the circulation of nltrogegfii>
gas and vapour phase expansion agent under action of the punmp 19 25 from

the upper end of the vessel 1, through the pipe 15 to the portion 5 of the
vesset 1 exterlorly of the portion 28 of tgg contai ner 26. The gas/vapour

m Xt ure passing -12- through the perforafions 29 together with the

raintain Che. nob PR ERB pePEREATORR 200 RoRRE s WERHEIARE, cfeetié%fn% A

expanst on agerfupp by, 8 VLR bHESE, éﬁlﬂéﬂ%%@d*‘s%nﬁ' 3*«5?1?%2?%% %o
nirogen 035, 98 eg14ber 5! 888 cngb13¥RbHCkTALe! L 1Y cEMRSTRPU 34 {obaCCO

to have beco y |npregnate hase expansi on agent, the
punp 19°is stoppseefrértide. val ves 12, 16, 17 and 20 are cl osed, whereby the
charge of tobacco in vessel 1 ceases to be nobilised. Wth a partial vacuum

of, for exagmple, 15a&Pehe@bsomméntembati 68 ,be2ndartagedhien ci@eulla td ony
operation of the 15 vacuum punp 37, and with the valve 36 having been put

into the cl osedizoptipéi b5, t bappdf, ofhexpahsdod ageagciedm wher pipel I8
pressure in vessel- 1 is suddenly reduced, this resulting in a
fl ashing of f dhayhkel replaicedpbysaosupply therefrom of nitrogen gas.

After the elapse of sufficient time for the mobilised

o~
/
i

\U tobacco to have become fully impregnated with liquid
10 phase expansion agent, the pump 19 1is stopped and the
valves 12, 16, 17 and 20 are closed, whereby the chérge
of tobacco in vessel 1 ceases to be mobilised.
With a partial vacuum of, for example, 15 kPa abso-
lute having been created in vessel 2 by operation of the
15 vacuum pump 37, and with the valve 36 having been put
into the closed condition thereof, the valve 4 is opened,
whereby the pressure in vessel 1 is suddenly reduced, |
r~ this resulting in a flashing off of the liquid expansion
agent in the tobacco pgrticles, i.e. an instantaneous
20 reversion of the agent to the vapour phase thereof. The
flashing off of the expansion agent results in an expan-
sion of the tobacco pa:ticles. The tobacco is also
cooled by virtue of heat energy taken from the tobacco
in the evaporation of the expansion agent.
25 In order to remove the expanded tobacco from the
vessel 1, valve 4 is closed and then valves 16 and 22 are

opeped to bring the pressure within vessel 1 to atmos-



agent in the tobacco particles, i.e. an instantaneous 20 reversion of the
ag o the vapour phase thereof. The flashing off of the expansion ageny-
res in an expan- sion of the tobacco particles. The tobacco is also =/ @
cooled by virtue of heat energy taken fromthe tobacco i.n the evaporation™

of tthe expansion agent. 25 An order to renove the expanded tobacco
fromthe vessel 1, valve 4 is closed and then valves 16 and 22 are opened

to bring the pressure within vessel 1 to¥8mos- -13- pheric pressure.

The Iid 7 may .t hen be renoved of, swup o its open position.,and the .
cont ai ner 26 Hbéﬁ;\FecP??ﬁH%sseThﬁwjﬁ@c%rﬁﬁgtk bgmﬂF'PPBSf’i B8F SFupge

above descri hed apparatus,, instead,of, use bei ma, of ar vabl e

cont ai ner ianES;ﬁ ééeﬂxRQQ*ééhﬂiﬁ%ﬁlghgiﬂ??g?fgﬁrtgg Rﬁ??geaggfﬁpng
portion 28 ogétmac ntai ner 26 are pro- vided.as conponents of the vessel

1. In such casgqﬁhe harge of material to be expanded nmay, after conpletion

10 of the expansi ﬂ%?o bi.?)ﬁ%%%ﬁ%%{%nsaﬁetﬂgs§gbv; _mésg?gEgati C

di scharge neans (not s charge nmeans nmmay € the form

2 ek ey subvad e des Nathecaty ot(eeegorthaglclo; e
novabl e to tkputNliddsdn Ofedé¥E-1, perforated walls similar to the
walls defining portion 28 of the container 26 are pro-
vided as components of the vessel 1. 1In such case the
charge of material to be expanded may, after comﬁletion ;,/
10 of the expansion process, be removed from the vessel 1
by pneumatic discharge means (not shown). A pneumatic
discharge means may take the form of a mask which
extends outwardly of a vertically extending_diScharge
duct to the walls of the portion 6 of the vessel 1,
15 the mask and duct being movable to the mobilisation

zone.



-14- CLAI MS 1. A et hod of eiﬁéﬁﬂ?ﬁg‘paff+euLaLe veget abl e naterlal
whekein a charge of the materi al i' dinafirst vessel in 7

ac dance with the nobilisation w Jm,ﬂm t he thus nobilised @
material is contacted with an 5 expaﬂsm niformy inpregnate
matergial with said agent in the liquid phase théreof -and, with said first
vessel being closed and with the tenperature of the Ilquid phase agent in

the material being at a tenperature val ue=i8ove the boiling point of the
agent corresponding 10 to a rel ease pressure |ower than the pressure in the

first vessel at said tenperature vaIu&, the_interior of said first vessel
I s brought suddenly into gas flow co Swith the interior of a

cl osed second vessel in which the pressure i Mmedi ately before the

o ST A A A AR TR SRR s
P e Lo, SIRRBL E5LARRG0E vRoSindBHaRd du'BEiTE ekl Tty i)
uherein sal d Npbidé ot Béeorahnss Gszehaehedm%&hiemaaa' petAgaNag N the
vapour phase thereof. 4. A nmethod as clainmed in Claim3, wherein the
mobi | si ng nedgéasedPrtBEéSthds(n6bR2N8ea mA8eP1al’2s contacted with an
5 expansion agent to uniformly impregnate the material with.
said agent in thg liquid phase thereof, and, with said
o/ first vessel being closed and with the temperature of the
liquid phase agent in the material being at‘a temperature
value above the boiling point of the agent corresponding
iO to a release pressure lower than the pressure in the
first vessel at said temperature value, the interior of
said first vessel is brought suddenly'into gas flow
communication with the interior of a closed second vessel
in which the pressure immediately before the establishment

15 of said communication is said release pressure.'

2. A method as claimed in Claim 1, wherein gaseous

<

accelerating medium is supplied to the mobilisation zone
in an upward direction from a location at a lower region
of the zone.
20 3. A method as claimed in Claim 1 or 2, wherein said

| mobilised material is contacted with expansion agent in
the vapouf phase thereof.
4, A method as claimed in Claim 3, wherein the mobil;sing
medium comprises sald expansion agent. '

25



.-1z§2§. A method as clainmed inmCaim3 as appended to Clain12, wherei n’
sal
cl al

ccel erating nmedi um conpri agent. 6. A net hod as .
Ted in daim1l or 2, vvhereiaw& mﬁgd materlal i s contacted
wi t h expansi on agent in the |iqui hes e . A nethod as clalneaf

in any one of the preceding cl'ai ms, wherein said- materi al is a particulate

tobacco material. 10 8. ExpanS|on apparatus conprising a first closable
vessel, a nobilisation zone in sald f|r§t5VESseI sai d zone bei ng bounded
by wal | neanﬁ thg th gpans r di.vergent fromthe vertica
wher eby the Rori zBnPEF20FE8 § id‘f 3 &% appended o Gladm an’ |
upward 15 di ec er zIe neans, oper ab, to supply
gaseous nobi |s%h§gﬁ%g qugtagggﬂfF%p “QHQQQP(ﬁ hin means, a

second cl osa val ve neans operable to bring the |nterior of
said first V§§§a¥§§§§dgﬁ%ﬂ@ nto gas-flow conmuni cation with the 20 interior

of said secogd veassletu%a s \S1A1HeH 130 A dif £ FBFe A d 14 Ner

conprising accel eration nozzl e means opera t'o supply gaseous

accel er at 5nImEBEYBedO matied1AAL1lg %%d%t?é?i‘ﬂviﬁh ae%&amah dgeetipp froma

| ocation at a |ower region of said zone. paratus as clained in
Claim8 or 9t§ad1&gu§aebhgg@pmu@ﬁabfqonta|nnent nmeans .i nsertable into and

renovable fromsaid first vessel, base walls of said containnent
7. A method as claimed in any one of the preceding
claims, wherein said material is a particulate tabacco_
material. W/
10 8. Expansion appaiatus comprising a fiist closable
vessel, a mobilisation zone in said first vessel, said
zone being bounded by wall means, the wall means being
upwardly divergent from the vertical, whereby the horizontal
cross—-sectional area of said zone increases in an upward
15 direction thereof, mobilisation nozzle means operable to
supply gaseous'mobilising-medium at a muitiplicity of
sités of said wall means, a second closable vessel, and
valve means operable to bring the interior of said first J
vessel suddenly into gas-flow communication with the
20 interior of said second vessel.
9. Apparatus as claimed in Claim 8 and further comprising
acceleration nozzle means operable to supply gaseous
accelerating medium to said mobilisation zone in an upward
direction from a location at a lowér region of said zone.
25 10. Apparatus,aé claimed in Claim 8 or 9 and further

comprising containment means insertable into and removable

from said first vessel, base walls of said containment



+16- neans, or .Jportions of said bazfrxﬁi;;?*%¥$!19LD9~ when said i
contai nment means is fully inserte I rst vessel, said wal

wean or a nmjor proportion t her eof nDblllsatlon zone.

11. Appar atus as clainmed in dai l!lm mm lurther conprising ga
C|rculat|on means operable to C|rul ar vapour fromthe interior
of said first vessel above said nobilisation zone to said nobilisation zone

via said nobilisation nozzle neans. 10 12._{g¢paratus as clainmed in any one
of Cainms 8 to 11 and further conprising heating neans operable to heat

mobi | i sed nat emigdnd N R gbFPhos Sof | 841d OBkse 13&.11’8”9%;96619&?)(%&9&:“9
t obacco substantlally as herei nabove described with reference to the

drawi ngs 15 hersiid cehtdiepewt aletwPaist ol bybshssited! ¥ne6 BgLai papste
described with reference to the draw ngs hereof. 20
vessel, said wall means, or a major proportion thereof,
bounding said mobilisation zone.
5 11. Apparatus as claimed in Claim 8, 9 or 10 and further
comprising gas circulation means operable to cirulate gas
and/or vapour from the interior of said first vessel

above said mobilisation zone to said mobilisation zone

&

via said mobilisation nozzle means.

10 12. Apparatus as claimed in any one of Claims 8 to 11
and further comprising heating means operable to heat
mobilised material in said mobilisation zone.

13. A method of expanding tobacco.substantially as
hefeinabove described with reference to the drawings

15 hereof.

14. Expansion apparatus substantially as hereinabove

described with reference to the drawings hereof.

20



