PATENT SPECI FI CATION  (11) 1444309 (21) Application No. 44467/74 (22)
Filed 14 Oct. 1974 (31) Convention Application No. 441767, (32) Filed 12
Feb 1974t (19 (33 Unrted Statres or Anerrca (US) (44) Conplete

Speci fication published 28 July 1976 (51) INT [err] A24B 3/18 (52) I|ndex. at
acceptance A2C 12H (54) EXPANDI NG TOBACCO (71) W, PHILIP MORRI' S | NCOR-
tobacco with gas-containing |liquids, such as 50 PORATED, a Corporation
organi sed and carhon di oxi de-contai ning water, under pres- existing under

Vi rginia,  Unit RALENT, SERCIFCATION .07 77D [ hARLF0H.2c

pray that 73y
to us;7 nﬁ; Q &%&%pt'o acgggﬁp ich involve the g
S to# 5? € par- tobacco with gases whi
]?Otlc 3‘ in and - bythefollowlng chem ¥
produ W t e statenent:
vhi ch solid reactlon ‘products may 60 This |nvent|on reI Sy

dnd then deconpose by heat to produce gases apparatus for expandl ng

t obacco. ' Wi thin the(%bEKB@&DWﬁ dIPBA&GOe expansi on of The tobacco art

haslongr ognj,ze on their relea IVbr specific-
desi r abi ly g % "tﬁ?&ﬁé 5@’(@%@& WE“P[‘} c g@ol ume of
t obacco. eunh&Vﬂxe 1aonpa:hersmt Q)f aammlh nd65 been

vari ous Nagmn,nvniftedrSt to:ﬁb@@corhenSﬂatneb;xchatn@ngna&d 58 granted in

1931, ®n a'BfA HE tPod, and
appar at u ‘g T(% %%W.ﬁ& g

t hier ewiy h York 10017, heated or t@
press (j%§ Agp?cffﬁfo ’%¥ﬁ2{e‘§ W quh ebggwﬁﬁcr 1(19‘ 8¢ | are
t here eXRAP; G d| t’ | o tec ;.f,-‘/;_.‘.;g; DR IR\ Whi

1!

RisihddOna S&E%%‘a?d anding the
vol ume o a;r egcﬁ,&dlta W) rth.t(m b6 aldbRdo Dihith em;t,n SOtrﬁtﬁiehﬂg)fproceSS An-
make up whish|ipds tofbe an-ntqbencww @tsksewhighy anagos)efomshtlo i nmprove
the sn’&k.ﬂta iy dstrbedoing @Af 0y % f&t?&'t&ﬁplctwﬂt VLLK%“;%"BA pofucss; | md
char act er il Geddbn Rakds ﬁuh%m&s’ebﬁ&c%eﬁodttomp@é dn&f @ﬁgﬂaﬁalﬁot obacco
|s cont a@ppasiup edt@Bfaidingbaedoy t Obacco wathi@nde tobdccdWilsichadatsd expahdion of gas, which

ai rThectbaxonart| ﬂl@ﬁxloek rels@seneddé!5| rﬂvdoltasownm@as@lwhéﬁm spefifiy power of or

st am R R <f 0 BARCE i oyl B! o0
amount o Qeasdn® f&r 'tdﬁh( 89,436)] $1,woul d be
rrequi r ed Gne qfr thel Leay ams: arrdmgt (de ra metlf h;tpm'amstfa-t% t hat the
vol ung,, 7®a gﬂﬁ%ﬁhﬂ%@t&e% é‘% o Oréqﬁgétobacco may,
by tha Wﬁ reased to
t he extera.t.aréa ¥ wﬁmr in‘Gﬁl ol lhéi?ggkwargbl e A
Uni t ed Stpa:tems embaycocamow bas alboc umh:i&as, oaibnmtmqmlde of

non- e a r‘i‘t W“@G W‘tf of o ge fitam ¢havi ng a
mor e en ﬂ%bm §d %h "{g l&i\“&g e zexpanded
80 Vari OUﬁctmm Qﬁﬂl RO ased e tblﬁbca eslienay generator

but that texpramadiirmgess @mao'cio OIﬂdeuhen gredsixbtoj @ abot:hief-E"/are limtations

- zt%g:%%‘;gtﬁd &Wﬁﬁs%?%ﬁ“w%%tcm

t he pressuvaipust h:ecoq;uhivet bgenO bropdsel E@baﬁiﬁg)a highe Fredupn ofpi? AUBRS expansi on
of the expan @htw’t cmaalthe ImpTReR shreélm& tgd oba% ells to
incre e"P esu 158 f‘a{%‘“ :%@ thout gFIE ot 5 forth
tyeat ed tofh m,faﬂiiﬁ h ﬁmao 99Sowh,0United GiRB8S 850 t he
Vol une oftoﬂseertettsrm ﬁL e vd esued mma,sgamaugmed mhiottldedfotthbacco by

dddi ng a%&?ﬁ?&ﬁm 2ayithety volsme offs | i qui ds,
t.0 t hegt v 8 66 ﬁa . co@g:%ugg\% g‘f’l%o‘g“ el atively
rg

. voI ati | e sgdhO@Mrsier &n u{ean @8 |iquids,
t o i npr ediqeitie t¢ Imregnttachnotobactohwitm&e bzodoawhﬂoebymen etdawml sture

evapor at é%m"sg 'é? 1‘%(&%‘3{‘ r&d gg’”ﬁi |"%Péﬂ““ofaP°faﬁﬂse‘t e resul ting
t “R s
of4%b

moi St ugse eéesrha Q&m:%d@gélzo&atnmthbds pansi on
of the t :hhaone h&amssmgost €lidic alanteiein  95A seri es
- of pat entvdudiowmgmterz dechmppsg tBprafuce t anﬁcalb‘f w@mcs,@tew I’dmtﬁol i d

mat eri al ‘5 %%}‘%ﬁ &b nt 'Qﬁﬂgal ?‘ when

heat ed, - ?@nﬁ‘oses md‘i ée ?F% sbec’l P Bﬁm{seﬂm §% %s“Pat ent s
gases mhlch serve to expand the tobacco 3,409, 022 3,409, 023,

3,409, 027 and Ot her nethods include the treatnment of 3,409,028, relate to

vari ous processes for




enhancing the utility of tobacco
3,771,533,
which is assigned to the

various types as the aSS|gnee of
treatnent or mcrowave energy.

stens for use

i ssued in in snoking products by subjecting the stems

t he present invention,
vol ves a treatnent of

Uni ted States Patent

11978,

in- of heat
t obacco with

carbon 5 A patent to John D. Hind, granted in 1969, dioxide and anmoni a
gases, whereby the 70 United States Patent 3,425,425, which is tobacco is
saturated wi2h these gases and assi gnedl,#‘téﬁt)?le sarre aSSI gnee as the 2
assi gnee ‘AMOAT OM caﬂT"afe |s Torneq. |n smuql ga% Eg"seg\t!?tiﬂe

i nventio ( el aft co
within the 10 - &Cﬂéﬁcﬁ@nﬁiﬂﬁm&c Wa rOCeﬁ:Blcs a atamco mbwm cells
and to causesexBénmemo %!?rden sas?gsve;bwbnﬂvf 70
car bo- tobaccoas.‘.fiazsgga gsélﬁ‘é‘ &‘8’&5%}% %%mug 5;? p Bﬁiﬁpﬁd@

of the above- d_egf i -w.ﬁ, &S rsae Jai n
in the art, no afw athovsf et puihgp b Cprsel tyr maelaasedﬁ ganeddon deert ain

i nprove the fl
80 qualities o?-i-ﬁg?

cases,
or at best o#f
creased, )4
expansi on pansbqubvaﬂ,e; 1
i nvestigati ons #ndrsuempiesdo
85 and mani p@? afP

g mg‘%gﬁw
el aborate and ;eggm,gg},g $ Lo @

yu then flavgy

and”

%wmess,mptm cy

mﬁgﬁ@&ﬁg'e af®

ﬂ[@e solunon may also contain in th
t he vol u«ﬁtganicsaczﬂs pudjbr @abin G#lts | which hee H’asbbwccfo@é dfht e:hﬂictmml yiths [theght | y

sugges

g
S %a@ﬁmeﬁﬁgﬁg 5 or
papyim

andh\sEnEeg

% #ndt th ecaups; expaasiop of ghe ¥

{ ﬁf‘&%’é&bb&%—'&&mﬁt%& afogRandi ng
36 COmplételf

actdry)

proEEsYY
der

of tho perizm grhidngisbyt ﬁezedl &

30368 %]

shknt

fdovig v%ﬁtgaje%f opggetiony

(_

b o ©

aﬂp\?c&s'lﬁ

tantial

equi pment and vatyciog Ubs Fat toa{enﬂﬁgduﬁhdﬁgn timeopeiaﬁﬁg coﬁthWiﬂm‘:es 3t tb @tLSdchid) | N

operating cogf ste
Mention is rré% d%’gf“"ﬁ_g‘;.

publ i cation of bridls, 16w

[{ =

ingh dieag] cehérgye ri rmrd sm#deant

dont 8 ea‘c héfns ‘gtygf"vfﬁ .
%%Fgf" ] %E?“ |
gﬁ @éﬁm m%% Qiiésd )(o Qo &

t obacco stens, &ﬁx, or bighdusese t thae ome goferalipn| bgen dduedl td.‘h&spond
difficulty i otPPanM%“%"F hﬁ“hﬁﬁqﬁtﬁ?!& §YPeI°6W° SeSSUT e O oo
vacuum oper a- t REES PESEY @,&ﬁgh h et gh *
pressure steam dryinglbadd whikh by meB@@AT inf @éiMbyer! sublica@sarend
causes | eaf expvm@m@nmf nongase ursmilmet he cel | mmmgetblﬁmt jis/ @lsy by cormileselst ype
of process. e ghese” substpres

speci al expandlg
freeze- exanpl e b
can al so be enpha
an increase i
Since the
subst ances are 352445R
required to volﬁ

i ncl uding song
descri bed in the tnitkq
been descrlbed“ﬁmmn

forei gn publish mmt uo 159
the probl em g J’ lar n%l@éfm

expansi on agent siéf 6fexoba
St ates Patent’ b

D. Frederlckson o1,
in 1970, rel gSeI,i

devel oped tobacd:gmglsnerhgdsafevakmhdlﬂgeto

conbusti on of.

Buchanan

i ncor porated in
t obacco.

carbonated water has a

been found to be effective.
Wil e the net hod enpl oyi ng anmoni a and H. Johnson,
carbon di oxi de gases is an inprovenent over Specification

British
1, 293 735 to Arrerl can

——

ﬁtﬁé&%a %ﬁﬁn %Hé"gﬂ g‘%‘ﬁ%qgm

blﬂen a @cmﬁtmonmml rvnfl/lqe
'ﬁﬁpﬂent app: cahons

States P
. aboypeMprialde G

iy 497y

Xé&i&a&

et al eh/\ﬂmmoselrefmatgaséramﬂnn
assigned to thesotg ‘ﬁs%

50 esel & @&edt Qo RoBé 1G. CAlnSifonfp <0 G1E SBeei Qiggtsnd R réxuactajtg%%

o A NN

b e 0 o

ﬁﬁadi'tlit&{lSpaBSMCl‘ﬂ‘lﬁSm ttiod, @0 Ramideadidi ch

bfll!@ ijly hﬁbmﬁ@;%})t ain
%ﬁm gm Sy -
ZES 533&9, Pad | 613&53 -avbhi

dJeher D. Mcﬂcksenvhsh urbhaaidenher aropn;mﬂsef thefsmoﬁdner ally

ﬁf W%W&%c%%ﬁﬂ% <.fal Iﬁ? ]B‘fﬁ? '1%‘95

38,104 {16 OHe GipbrDilecorhpdsiGaaTtab 6t BB BrktflV €
t&:ﬁh@an amdhbrwhmho rig esutisistoryo psrthapé dneatocthe fektsthwththeh ar e

assi gannot be dncerpasaedcly thy eslient s
it eﬁ% %t L %@M%& fuG e 5

..h

Gteink, eat nment has 105bdan fdubd United
AfpitedoBepresoPasit B.710:802) W ﬂ%mmmatamﬂ Janes
ﬁ?fgs%aﬂ‘ﬁ’ t&&fm‘bpgﬁé’i 1 e o ued
a&pm Yotk lé\ﬂ?@dﬁ&a SRR sQﬁe 120
ni c ncqlmtﬂm,sulcfundefsiddmd éplogition
st o/sg jiag B arassh
-f ;u; ua % S Y. ﬁ@;ﬁ

grp@hsmfca oamha&dao the HisklVan 125

St 1 %ﬁ“
&8 'iﬂs 'ﬁ [RSCie

nﬁpﬂﬁ?ﬁd h@ t he

s 160 -
| so not 115 sion of tobacco stens.
United States Patent 3,710,802-to WIIliam
i ssued in 1973 and

it

o,

S not com

Y

the earller descrlbed nethods

. Y

Br ands,

T o,

[

1



60 expansion enploying chem cal conmpounds been found to overcone the

di sadvantages of 125 which deconpose to forma gas or with inert the prior
—art processes and provides an-i

mai n- . proved nethod for expanding tobacco. tain the gas in solution until

It inpregnates Car bon di oxi de has been used in the food the tobacco.

i ndustry as a cool ant and,. nore recently, has 65 A patent to Robert G

Armstr. ng e al, been suggested aslmogxtract ant for food 130

1, 444, :

3 flavors It ha?
been des CﬂabJ?@‘i’t Aab ﬂ@ﬁé@?ﬁesmbed-rﬂ%&ﬂﬁiﬁcc%g %Ha&b-@dn&ﬂmﬁ Ges\eP 35 €| _
Of kenl eguo@alsgufigsschiife 22 2 (Anmdddage| ety thepIRiged aith Vcaibbie iofids' ged h

car bon dlli‘xAmstZM%t |98, ma r saaqouﬂjstas, the) puiging eopengticnegrasallygaking t he pur gi ng

Opefat'Offf"f”’%f%"“*’ m%mas @22@ &%Wwf mm%ﬁ:m erials
froml tosu edtioh) %&mec Mm wever, there
has be.én ﬁﬂuseb& liyhid rebert &dxxduﬁ)hﬂﬁtex-d vl T Nasek Ghalt eteN®ith 4 Qabotggestion, in
connect jontdf thepromateriplse s, odub?mdemvﬂbep!e@ﬁﬂ@d(%ﬁﬂ wshy feydigny - are the -
= hg 5 R e T e |

| nt er f er ecodvacki ?ﬁﬂﬁi hegge K 1@rcb1@£n5dmx1de which is em-. d' oxi de
recovery vﬁnemoamsﬁdt tha thushpdrmepfgnplﬂih@ ithesmﬁttsslofl\xlﬁﬂﬁnwmtmxplwﬂlll des a.

process Hanat : 1151011’01!1 Sl]?@ge f"mel expandi ng.
%nmo%"g %@ri"m SRR e o 7

t obaccgs
cont act | nlglu{d e@nﬂp _do @(oodﬁne h ; d&&ﬁbon di oxi de

which is @mlquabonmdniﬂbmlmgmq hlaztmﬂrddecetl ressue wisel apRyed in the
process offPEeE dlft’% t9 Gdﬁ;?dWP?sl su é‘a‘t o d’S‘Bsan Wtfa fré b&f 1“‘*c:al”]""evel no

| over ogele e RS A5 flondt é‘fthe?x é{,?‘a’]‘teéehdsﬁuch t hat
subst ant i jadtihy - thd Isoumamml mom&-mm rabf ﬁodi)IO&S&BH’(E @a afpr@&el 5 of the

| i qui d catobpote @i coridikéons swheeebint the nielei1 |¢f 490 16, 9@6)1)&) namw!scq:)erat ures of
from 80§ jdipxide, iy vangrisedjp ggpand b i e The

f"“ﬁ
| i QUi o ar PRty Qid 8acBPY codireh lugyfu;i th i bﬁeseoﬁ? 9 353 I%g the be
i ntroduced) it diadid @arfinedicxide &t 1B S eire aﬁre

condi t i one froge #P0; 1 R06 pei B%mﬁ din-thop @qs Atbhsttunlesthph@nd t he 1iquid
car bon dﬁaﬂﬂe |7s‘§§’f1\9e3‘t %E?g ab i of ng © by suitable
20 soBg BRenich AXd Fioviddd Chpfafatus! BE T @&l eeo ﬁtﬂ%'tneatglﬁ@vﬁﬂ at asound t he

f'eed i neqxpatndma tébere viich| cempm atplm— sotenx;lermbbn toli262q. dmlp:essﬁralanl ng

perature F‘ ‘fefs E@?r sel'p feqt 3y geiggint e cagtgmdiorilons wher eby
the sol i aa&oiﬁaﬁaée B, "qmtfé’*e;&@ycdﬁ,qldsqt pRagpxi de is
vapor i Si?dmioﬁhﬂi‘&ﬁﬂdve% eto précRaté &‘Efiﬁ)l.theved@ﬁﬁ manbérobiidt pefgs|is 100 e-

t obacco. contained therein, means ﬂfor withdrawing to compl¢tq§yr @%ggmu g:gbacchlgtggagst
operatio tom the pIpssyr y 7 L10KIGH isy n step
occurs IWE& n‘%{tixﬁﬁ?i”fﬁdm B "°°°m"“coéﬁql ﬁi’ qrw:s pear bon

di oxi d4o a&mmmresadrrﬁesstpe cih edé mgmm Weight lof My cstristﬁ &y 6t d0df from

490 t 0. 90Gssgsw dogh ntop Sigzide all bhe t| me the
e e NP I ek oo %&t‘n&m

liquid ofg B
I Nt r oducegdlid Bdrisontds d@, &8 hrf3 £60 VAPArSS . carbon dioxide should be no higher than

"~ vessel 4 ting solidt e!tboordwxidetxh:oremmba,:d | ﬁeCuWhutagtheﬁxventom nonwishtto bn 149 so

provi des abasarta effpst $OLYs ?y be at 95
expandi ngonﬁ &rﬂ E e:gv th s atB%:e condmogﬁaéiéon%gﬁ%ﬁem 9 [err] and
pressur e iad, Wﬂﬁ) VxﬁS:Gtebn madasm I ot nﬁré UfveRtidn,cdneél the @asond U f i Ci ent
to mai PR aclctech partsa el tohacds oxchdes thbaepd nupoister e gl tdm;m ist #pe fpms@@r dli¥essel .,

Ilgu?d'taﬁ:@f}%@ﬁ f’fo““é“é"r&““g’ﬁﬁttht s f‘mg:,rﬁ L The

D_.

I 4tOthé ce6 'in 1o
| npr egnat2e tooine cmeh, buntio p blyemsedss |the aeswahsnmmn mft—52°ct 100
cont ai ﬁ% queawsmt reated mpx °"°t‘6 be leVelo 12 he
t obacco ?‘%@ﬁm M é ;‘s | ci ent
}' qui d C g ﬁ Ilya &% s tmmm mwm@ggﬁaﬁmﬁmsa:ﬁd@& acgo ‘means
or cwiliHaet @ yass 8%.umeittare igthp ctaps wherster s @i myenear on
di oxi dé" ?sé eabeft PO mt"ﬁ'i“ alw atlaf@e boueds ¥39 40
t enper at u[;r §§?§ V‘gﬂs ”“reyét 52 f"n,gm%n di-oxi de
per part &f suitdbBoimnRHed by liduid eiiiEIcBﬁ‘dlﬂohﬂlsucﬁl tdurtteng ofl Gormedbacco.
Excess_ mdvadtb(ﬁqr ehamtlp,d?eww tage be  whilsr de) diquil artbomdigride fisoin cooﬂvert i ng
l'i qui d® B B2y 5tttk 1| - wor k. The t@ﬁp@\‘hat]l‘ir@ %6405 RIEANS PRIFEREPY 1390

inpregnating sai d tobacco into the tobacco, during the contact with Iiquid
solid carbon dioxide, and neans for vaporis- carbon di oxi de should be no
hi gher than 45 ing solid carbon dioxide inpregnating said [err]. Wile"®
the inventors do not wish to be 110 tobacco to effect expansion of said
tobacco bound by any partlcular theory, they belleve To carry out the

o o Y b1 1 " . " o o o



stens or maybe reconstituted tobacco. In contact, as this would prevent
proper satura- comh' nut ed form t he tobacco to be im tion of the tobacco
by t 6 e v § ;
t he terrperature of the tobacco in 20 to 100 rresh but is preferably not :

| ess the vessel be maintained at a |evel of [err] 55 than 30 nmesh. The
material treated may be or above or be brought to that level within 120
in rel atlvel‘é/ dry form or may contain the 2 to 4 mnutes— after the

i ntroducidan of the natural noisture cobt0 of -tobacco or “evenm carbon?
d|0X|dethe°§g}g GQ0 by e Siquid barbod i GBHeY t C e
treated Nl i e\eegdregib ° gt}lr sq'd%sﬁrrab tig hﬁg@cgh&y m‘g fﬁ@f\:iggﬁ%ast QY
noi sture (by' wei pttratums:f \ﬂttelrtmtdycatﬂomrde [ sAsismw:ll :kmmum ptoa‘esingnef oy and

| ess than abgut® ﬁlems tis impregmatn @fespif mate, ovgrhes eaise araqgr,
e unbound 4 SEPE SRR it o T e T R e on

is present in thEhetpﬂ?s&ﬂCdurinQ ﬁ&ﬁ&ﬁ@st&@ﬁs%wésﬂyaaﬂaﬁﬁmﬁm rétanaah’
liquid form refegablycinpintgined at (660 tObSDOrIa'gdWalexpombe tiggi toabkgansmmmthd smh

contacted byl f‘g@;‘t‘%l the; Vﬁijd’cfﬁhﬁﬁat“l’lo H§“gs'EF&‘FPgt é‘ fP%C N

di oxi de. For eXamil Bhacth Mid GroRUomRE maphie! & ﬁﬁﬁl éﬁﬁ’sﬁ& ‘% % in
con- 65 platf mhnmmynbemu&emler these conditions heaung step, thet ifpiegnated ol acco,
adequat e penet rﬁg&? @ﬁ:md i]i B (-5 to @0 minutes. "~ not be exposed to the hxgher temperature

quid carbon dioxide has been levels, e.g ﬁ]o%f,h éprt W&C‘E‘ﬁ‘ Efyﬂtlh

1, 444, 309
th 3
liquid car bon Loy t&fr%ﬁ“” ﬁbﬂe&](t)?bactacfl%e ;;ﬂgfer Ofa darftﬁl cduind @ ans‘i‘dﬁsw ed

when conduct ed 2ad peferablypfreni 2 tprde sdnures. an?hehtt a.tellsris mf ustehﬁxe taqaarmod

car bon di - ,&§°°*°is a"’Rﬁ‘tG d‘? |‘Y e
during this dp Bgms ; 1 Far ﬁe
t

step, be perm retﬁdqxee@d &érs;mélemeasl th D'a?tbntlilatc for thel uﬁﬁmun
dar keni ng, and duth@ e centdgdngi stepi t s | i qur d. c opiting etnant e3it jziz tedpkwmtd of 90—

finally, to ’Bf‘h"cY?%fFl > TGy & S8R “Eﬂ1r°1 th‘@dc@nf*actl ng
o e B S TR T T e
at 600 to 900 p yvenéng)ﬁsmldeeqbirﬂﬁoxﬁGWSe» n,ome\m &&oukvesuehnsheaan-ng t he
oo en s P ST TR W A fge‘w
state of suml\mmemssaf a{yaw acsesqopfz h%pﬁwa‘égﬂksga gca};sfo’r“'son I OX1 de ggay
be Thus, to awel the lindé sarbanbdiexide dmetg etobaccOt heAnoﬂnmtsﬁtemed:suany pefrad t isuader

t hese condr tio be; ccaqve Ly lej epte thatper i od
o075 T 50 ke é“s::en:;fg%:l;t%@a %seﬁ“rﬁif ?%ﬁ%ﬁ&gg Bhee
is

D‘a!

After the |i%juipeg.dabivio ﬁkly, thisGx hal Qs praferable 6bm li£y/ Plo&or & SEhwatte eidgohan
several 15 pelar% ‘tfwtmwrate the t ob ryt-lemyhmgofroxa

t th di
SN, 1 or SRR it B BT T ??r rttt D, g nut s
One net hod f or deRdSion@i Weoef).ﬁ- &mi ' the %gﬁg%lm-

m nut es, anym etpension boudmons bwehﬂ;sung&hé ﬂteatrbé e pexhrﬁrer EnChesitirdl, Q0. 1002 secdntl Goi- 4105

carbon di oxi dePWHW"-‘é %’:ﬁbﬂ Cq¥TRlERs drs o §E§r§§‘e dme e, Biflise Ygle!yrﬂlft bet Stal';mes
present is draig atte ho b Q ""_
3, 409, 027. Anotmat btaced ltr Vo Vebie eofnlﬁ;k mrahmmggsﬁ“ ¢ o

nmet hod i nvolﬁe@me of pes @id et - mxposuchoasapﬂse pércmmg dzeamdreme&sotra&oalwt he
sane levels as wa‘f:lw%‘%??‘ﬁﬁs Frr%htas 2 Ficthe {g‘“ iﬂﬁens It
€nergy “o con-
contacting st eRenjent means of expandin g @ ox@rgbn &Of
190- The pr essdfoﬁdd-dbnﬁuhﬁg mm s tb Bladehﬁdil' t6€|cﬁﬁ:itﬁd: tod aar]rnk sf)ﬂfat ma B&s

0.2 second t°8 gt %FtrﬁgmtOﬁée atpd 89S sich agr RNt thigh préportiom €e.g. t HE

shorter tines, :#gi ‘%P tarbyd Sﬁé? t"l‘l’r’slm éﬁé‘éﬂm “‘%‘gﬁ;;’lﬁ‘ﬁerl C
pres- given f@rfreﬂ"@ro lldf%rl &gpé% Al; lgé i@ed :gﬁleam tgosP re:%on ﬂthng
shoul d reqU| repérmmda frém 100D ds A7G°CNp: myto gifiaM tha dese exparisioll NS a tenr to 50
m nut es, g‘iﬁ fog éPP° ew@z‘%gjggé r%;r'%%)m\&r v%eb@“‘ be gmd%%%gomd
by the vessel ; n F f
gases. The pI’GSEﬁCﬁoﬁﬁg Behtaﬂhd '&(ﬁ;;fra Mer%thi%m?cii&u&ﬁﬁpera%re st eam
during heati ngh‘am by sxpopure bt alcmwgdﬁ'@' an tthis- lmmalthwﬁelapmatdsnmmbmh% to
[er r] Optl ﬁqnfaqﬁ;e . tsze:m mtt:i superl;eih steam or ::e cggluxd carbgm; 6&@0 ckp bOI’l
di oxide in thesdcﬂﬁ@&tﬁéﬂng ste Alﬁioh% no§¥‘§ie&{%z Q@Jal&dlsﬁﬁﬁ tfoaﬁ ’:‘%

converted to S&hip&atﬁﬁl’obﬂlﬂadioﬁbhtrélﬁnhH&&ﬁedb&ﬁﬁﬂ’e@a@ £syleoops s €, One
t hat The pre S tpbeccq dsei tact (o .abewd LA7ERC: tapd atvesesl is prefergll ptnpleyrbdefortﬂlenmwlth

st eam al one ® r shopid . mﬁgh’ﬁ e Bl 0hCe d° o P q‘%’éﬂﬂ@e‘iﬂfbﬂ‘ew@@@m HF n¥fi on
with air. An exanple of such a dryer 35 psig. Obviously, this is not as
preferable from is a Proctor & Schwartz PB di spersion dryer. 100 a
comerci al viewpoint. - The tenperature in the dryer may
range from After the carbon dioxide in the tobacco is 121 to [err] with
contact tlrre I n the dryer converted to |ts SO|Id forrn the SO|Id carbon of

. TS e . M
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about a fixed axis. Apparatus 40 also includes hatch 84. 25 ports 60 and
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with 20 The re@l’sﬁihﬁt@ that the mput moisture  low velocitys aip girelre. 2 exdond tpemion aris
[err] at a A t 19 & fs*é (2‘ °"B 2\ ﬁ}?_bﬁc%ﬁ {;13%[;’) ggb;ﬁgm %%;e ndi0Q,
f eet/second. sa Stutel soEXANMPLE THe 6
results were obt ahdﬁ% “r&ﬁlenng” (rehunndlﬁcauon) is re- Filling Power
Filling Power at quired. Cor.r ect ed Temperature ¢¢/10 grams
The following experiment was also con- Sample 1 66°C., 37
65 ducted. Sample 2 - 21°C, 34
Control —_— 32 80
EXPERIMENT 1 :

One pound of 129, O.V. bright cut ﬁller The results indicate that the immersion of
was impregnated with carbon dioxide gas at a the filler in the carbon dioxide liquid seems
pressure of 900 psig. After an equilibration necessary and that the entrapment of carbon

70 time of 10 minutes the gas was vented to the dioxide under pressure followea by the pres-
atmophere and the same was removed. A por- sure release does not exert sufficient force to 85
tion of the filler was heated at 66°C. in a effect expansion.



Soak Tine Tower Exit O V. Filling

Power seconds % O. V. cc/ 10 grans at
12% O. V. 60 3.5 - 109.-3
59..7 180 . 4.2 110.0

. 62.1 35 300 3.0 112. 1

60. 0 600 3.2 . 117.3
62. 2 869 E ) 3.6 111.4
60_§_j_;__,;an be seen fromthe atd#3%at a4 1 hat the. varied from 8% te19%

O V. - angwHATe wH g ggpansi on of t g o ted was
\i_opr egnatkqbrdam fon ekpendiiy ®batco Which I%ﬁﬂé?ﬁ{r&b t?fﬁiggiagn%ggg ﬁnéged by the

| engt H=° Pfl aenta t\edt liquldl epeaps sdotat od maintaiy liguidrcathén Wi t h car bon
d| o>§| cfgn :ﬁ‘eﬁ?mﬁg aﬂ[‘%rﬂ#“l{“’@% 2\ feIpRSEaRrs ofpbetvieg 286t / second i n

P than —2°C. and such that a sat.urat ed m at ppsphere. In
anot hesnbsaemallyesl,l of ﬂflutquxdnrarbbmdleﬂdewe&ﬁch sa1d Jrﬁf iﬁ% Rer e
obt Sk wiged in hq‘}‘ ffp to impregnate the  rjds| doikgdlﬁp léxtemally on said pres- cv

dioxide, (2
Cor f¢e C;ﬂblgcﬁn 2" j ﬁn\{(:o 10 conglé.: sure vegsd/ 10 gr ans % O-.V-
cc/ 10 t@ﬂsaﬁﬁh a the hqmd carbon dioxide @/ -,111- Apparatus according toScl#m 9 or 10
. 37.2 Xonverted to solid carbon dlox@a eid (3) in which the meaps for converting liquid 70 63. 6
13. 4 thereafter subjecting the @arbon dioxide- catbon dio zdt‘gnnpregnatmg said tobacco to 67.3 55
' containing tobacco to <O re e solid carb ioxide comprises means for .
g whereby th
16. B solid carbon dioxide is s?d to expand Venting the Tpr&sure vessel to the atmo- 71.2 17.2
115 4 the tobacco. sphere. 732 19.0 83.3
2. A process acmfdmg to Clam@ ezsud\npstaﬁuandpc@dine thaty tdeeofi Ut noi sture

Iow V"’éﬁb@?f%fﬁi‘?e?‘“* ())Zmll)x gqlegaﬁ mgﬂén‘f memr coqu tising meas dorl 4 be above 8%

obot Naps ga' o g emaid MDI stures of
3-19 %qmambdaelmﬁem a for goo tundesigab eegase]ou d‘m&uer eﬁwrm are Ilsted bel ow:

75 ex mdrwhege;n - Shnpptatuss gecoiding wem tnecofr @ri ng”
( rehu @ liquid carbon claims 8 to 12 t?ef {z{ﬂlwed
oxid of t@b of tobacco recei r@c(ggt bles, an
Tenger a4 g roc€s§ A8k AR, B0k GVisRE vE%d Tbr wa&eﬂ?ngosaﬁon- Sanple 1

[ er r ] 3 wherem the to&?coEiScc@luctbcEni step (1) receptables in said vessel Sampl e 2

[e zvnh liquid carb ﬁﬁ Atop pressure of 14, Apparatus according 3t2 any one (go 8-XPERI MENT 1
rom to

Che p%ﬂ(ﬁggio 3f from

mmuf m%&oo ter E‘ st ‘lgate that the
RO thekdb

| NTBBr SiINA 1 ceséla&oﬂdﬂi@&@ﬁsiai 1s1ntghe filler in
t he cartvof whewin the wﬁggg@orséeme- rsad;sﬂudearbrfn cﬁcﬂﬁlepem 1sm hexedan
txeﬁ

equi | ng 70%inme of 10
o TR G i o AT g@m&%ﬁw‘% 4B 1 oued by the

pr e5- 0atworbpieednds arveboh&eehesmaacam p6EEd \f6xCrotarten ABdurt a figed lalis evEAr se does not
exert d@glfkflm ent forge t 85 t omubiles!e'eheanfbel toated wa gnthmeslyenixat [err] in a

ef f e CE ?ﬁgﬁs bex pan uid carbon dioxide with said tobacco 95 he means for
mai nt mﬂ%f QRl e a Xl di CQL O bogq}igf@&he vmamncgoﬁ(tfaﬁ“ ﬁl,@I °§gg t obacco which
t het0] i quiTdbmtoaivieni expdndelic By he:messatmlmeo el kdidinnee @aar i ses (1) contacting

b A8. tAp rding i) db b
é?oifﬁ%&é@é&@éﬁﬁ° t|v : P@gﬂ Eéﬁfﬂg’f{;ﬁ%"éon ga(r)f C)Between

[err]dlﬁ:mgtﬁﬂpefttaﬁ-dwlix@ ®bact &oxh ac ﬂmuéa [err]. level no
| o r presyare Feﬂl,r theaggnfdr smdlucma&uuxd vﬂs@l op hrmte&e:tammtedmix gtadh claim 9 in

65 su nga t°9fhg %SJSSWﬁé’esFeF EW‘%PI d 1o ‘an errperature
contrg E%ﬁ edé: id obbdb A aﬁ’fmﬁﬁﬁm& Eﬁﬁgﬁﬁm‘f e®he prises
coi | sthelipsegsp@enss &

ﬂ)ﬁft&rmaiegn,du@rbf sad d [r7eappakal aﬁ:&@dxﬂy 16 iglui d car bon

di é&l@éﬂcc %ﬁum@%&e&bmﬁ@xéﬂbm@uag% gmemn;deSt ebacco to condi -
Wi n

tionsi el te“dm éPglsﬁlﬁccordl ng to

ans
¢l ai Mgt ﬂ:pegm&i;tne s forcomfakil dshaﬁ eb. Nhetedl! Pﬁéf whi ch the
meansing diquid crarberr xi im aﬂing?ﬁdt er subj ecti ng the solid carbon

di o%i Ea-°°° ’E‘Qrsb’ﬁ’n ABHF@St@@&bﬁgotOt daimo it di n| ng tobacco to
skin pr

condi St oRe gﬁ g‘% ﬂgﬂﬁgﬁs gr 15 solid
car bomdctbbmiode | s vaporl sed t o exgpabésurfd&@Nde!sng sk ea vessl to the
at no- Phirparstys eerding to claim 8 in which heaung medium can be flowed émte corifact A pr ocess

~according to claim1l wherein 12. Apparatus according to any one of 75
t obacco containing from 0% by weight <clainms 8 to 11 further
conpri sing nmeans for of vvater ed in step (1) with at | east

purging the interior of ” re vessel 20 1 part, by weight per part
of tobacco, of wth a ga Wﬂﬁﬂ ’f”f-nt to renove



l'i quid carbon di oxi de. undesi rabl e gaseous residue
therefrom 3. A process according to claim2 wherein 13. Apparatus

—aceording to any one of 80 5 to 10 parts by weight of liquid carbon

clains 8 to 12 further conprising a plurality dioxide are used per part of .
t obacco. of tobacco receivabl e receptables, and neans 25 4. A
process ac ding toclaim 1, 2 or in said vessel for renovably receiving
said 3 mhe(égﬁ&the-tobacco is contacted in step (1) receptables in said
vessel . with | il§uid carbon dioxide at a prb#430% of ., 14. Apparatus 10
according to any one qof 85 from 490 to, 906 psig and a tgﬁﬁerature of

clains 8 to 13 whiWBé‘n sggti‘?]f&‘]}i’ %%?r%"’\‘?é‘é’is@m- As from ; CPor from 0. 5/
4

[( I

to 60 mnutes. | fHNGT Attt BE WekldigUGita@bNO @ | ACKAL Gouth auars i A
process accor di ngadoadingiyo obine 8 adbstadtiallyss dessiitediCt ur'e t her elGedy'aden, neans for
vapori si ng 1 t o5 4hepiwrwhthnreferpncestsl prd esaillbvmatedi oxi de- Lemsdor) WIR & ar bon

di oxi de conprisin@‘@iﬁﬁﬁ?@ﬂ”ﬂb t'ékt ' i s subj . din step é3) Eﬁ;
medi um ci rcul at ed .i nEgpiedfos HerMajesty's Stati '.g%' pusiopfres, op 8p ?ﬂ Si g7
and a tem 15. Apﬁélgi%%? acco?ﬁioggi?&%ﬁi g%%&%ﬁ%é‘?’ﬁ%%%f%?om 100
to [err] for from which said pressure vessel is rotatably sup- 35 0.2 to
10 seconds to vaporise the solid carbon’ ported for-rotation about a fixed
axi s whereby di oxi de. _ S S sai d vessel can be
rotated to intimately mix 6. A process for expanding tobacco accord- said
i quid carbon dioxide with said tobacco 95 ing to claim 1 substantially -
as described in and during the vaporisation of said solid any one of the

Exanpl es. carbon dioxide to facilitate contact of said 40
7. Tobacco when expanded by a process tobacco with said inner wall. as
clainmed in any one of the preceding clains. 16. Apparatus according to

any one of 8. Apparatus for expanding tobacco which -‘clains 8 to 15 in

whi ch said pressure vessel 100 conprises a pressure vessel, neans for
intro- 1is an elongated structure,_theng;i¢w¢¢&%>ﬂﬂﬁ7ﬁf7ﬂﬂﬁ ng and .
wi t hdrawi ng tobacco from the provided m xin (@i n said pressure
45 pressure vessel, neans for introduci r““ugwi‘“m“wm operable to
effect intimate m xing of carbon di oxi de lik 1€ pressure vessel to said
| i quid carbon dioxide with said tobacco. inpregnate tobacco contained
therein, nmeans and in cooperation with said vaporising neans 105 for

wi thdrawi ng liquid carbon dioxide from 'to facilitate expansion of said

t obacco. the pressure vessel after inpregnation of said 17. Appar at us
according to claim 16 in 50 tobacco, nmeans for naintai.ning carbon dioxide
which said mixing mneans conprises an at predeterm ned tenperature and
pressure in elongated shaft extending interiorly of and the pressure
vessel whereby it remains liquid rotatably within said pressure vessel,
said 110 during the inpregnati-on, nmeans for convert- shaft being fitted_
with m xing vanes fixed ing liquid carbon dioxide inpregnating said '
thereto. 55 tobacco into solid carbon dioxide, and neans 18. Apparat us
according to claim 17 in for vapourising solid carbon dioxide im which
said shaft is provided with an axial pregnating said tobacco to effect
expansi on of directed passage and radial branches opening 115 said

t obacco. - at the surface of said shaft through
which a 9. Apparatus according to claim8 in which heating nediumcan be
fl owed into contact with said tobacco to effect vapourisation of

J. AL KEMP & CO., said solid carbon dioxide. o

Chartered Patent Agents, 19. Apparatus for expanding tobacco

14 South Square, according to claim8 substantially as descri bed

Gay's Inn, 5 herein with reference to and as illustrated London
WC1R 5EU. in the acconpanying drawings. Printed for Her Mjesty's _
Stationery Ofice, by the Courier Press, Leam ngton Spa, 1976. Published by
The Patent Ofice, 25 Southanpton Buil di ngs, London, WC2A 1AY, from which
copi es may be obt ai ned. :



