PATENT SPECI FI CATI ON (11) 1 484 536 (21) Application No. 3897/75 (22)
Filed 29 Jan. 1975 (31) Convention Application No. 439804 (32) Filed 5 Feb.
1974 in (33) United States of America (US) (44) Conptete Spectfitation
publii shed | Sept. 1977 (51) INT [err] A24B 3/18 A23F 3/00 A23L 1/212
| ndex at acceptance A2C 12D 12H 12L 18A3 A2B |E A6 A2E -1 (72) | ny
CHESTER S. M CHALS (54) METHOD FOR EXPANDI NG ORGANI C SUBSTANCES ( 71)
Al RaC\gQ-r‘ INC., a Corporatron t obaccd as the sane is normally suppli ed,
or zed under. t t desir e to_effect as
great an_expansi oﬁeé:fm ﬁkﬁﬁgk ml‘h&r ca, 2?1)85_01&4 536
possi bl e & g@I)nAPRitﬁ?ti%d“%l}éW/ExpaﬁZ)r Bited 295@n.M975 R dge Road,” Montval e, New
Jersey s @Irgngtl%tﬁmh%tlsem#@s@h ously affecting /;/Asﬁlih" ted
Stat es of _Arfddi Kiked Sobebhd¥7dldy - t-he snoki ng characteri strcs & k\ st

be ‘decl agh t(BD United ftatesrof AmericalfUSHh we pray that avoi ded/sd
gr ant ed uéd @Hmbltthépmﬁchm publisiedrerSepts 197Chni ques f or
by whi ch t (°5 INF 6% PEMBOY ISeAR3Ft 000823RaK212 have been pr dpk
t echni’ qu s(52)5I§devmuIceaptaylcdescrr bed in and by the fol I 0
U. S. Patent No. + A20 8 DI 3EH azid 1848 st at ement : '- 4
I ncl udes subJ ect %Iﬁécco to a gas -such as: The present i nVoARRS: reI at es
to-a method oxide: or steam at a pressure of for expandr ng
or gani c subsz '8*‘2:‘“ &Q&ﬁksa’ﬂbﬁt Yately 20 -p.si', for 45 ninutes in In

the course of prepatd, d r 1o achreve volunetric
expansi on of 60 staég l‘-coolig%%p H% ?‘GI"%‘IGMFII‘W‘CEﬁobaCCO bet ween
5 and 15 per(ﬂéht WQNRCB me.;:es&qrombn) tbdckd ZEhS Wadd §l,;&§;a®n filler
obvi ous di smﬁﬂdﬁe i of thecHstte ofNew | b5 dedireblevsol efeck ad ; g:eatmeflpgg'tﬁ?;él or

normal |y su ol SRS | 18 opossibles | dmtmsnslclrl @xpanmndr tsoon of
such subsSarmes Rl i % l%ﬁ i
expansi on. tdedgsﬂexmmon,farbhtéﬂ(wd tht SHEgS rienics of Sbpcsy ’t'ség?"mr que

for expandir &’58’”‘5!3‘0 %Insﬂl eaﬂ*kmemhnaechmhmfwéxrﬁnidinztdbwrred
wher ei n vapg S iy

EP' suchss
subst ancas. sﬁmf-e-re In utl I t Qe %%E%d in
order to ec%n'l)'hﬁ ; t)ﬁnmmmrrzlatesrmraymeh@anmg car&bnSho t@rgtwﬁ‘g,
subst ances, _ SURNEES andbt happroximately Zﬂdd.rs.t. fon’ 4ﬁominhtes for egoi ng
t echni.ques, m‘g‘ %ﬁ%ﬁf

"%‘%ﬁ ks

%x‘b Ve i I’ eﬁxﬁﬁ*‘slo &k “#@bso
been proﬂ@seﬂoeisnyrtormﬁmm&éhesub :% n of
nodest pro- ' ,Qortrons

criali amre:omqms@pmemmnyyn
and has beerfPI¢HHE té%éﬁ”w Yo gtordﬂte :mbmo Ic:ypansxoposr ng
fracturing Qﬂuﬂbﬁk{eﬁ&l gffea ; ‘eghr;“gf'tﬁv o §’I’4¢@am6éf hot
gases. TRPs demsitits of mgh mbspacesi Mref@é,onesmd e wm BIE i s
general l'y dé |“bé€?n?“i#°aﬂﬂ gtiligesmeny o ariib‘dauemfN@B marz. subst ances must be

such No. 3% fmm m@dﬁme! efo?&%smb;ggerve t he

desired charofiie kibstricesShd TbeendeH ﬂgiestqr,@ceﬁﬁl WP‘ t he
subst anc &3 ampe uylstandu&s bm&énssmu nynthex-andodz, sl %t ures .and

pressure. t' -E)t.'a . ‘g B gﬁ:ﬁ mqu meggeamﬁdftﬂno ‘IﬂiEEtech-

af or ement i ORgnsioh G biganid Babstilces it L0 Bk Al f‘g‘ﬂ“ @ntutr I i za-

nati ng ex ansmpmmveaﬁsaesﬂwcm&eﬁsﬁcsldi I ra’t%&s at' } eases
6 and _ns@b‘stogtmmexalm ahce

commonl y us ’ dP“"F‘Br %ﬁfb afmen -lﬁt?ﬁf:d:iﬁpreé-l | | er

mat eri al ° |Sti51£) i e cour: se , W im

ef ficacy _of. t%esrgamommm&ﬁddasht fﬁ)ﬂ‘ﬁfga %’b‘%ﬁé&n 80

process. 3 offle cge ACe g!namcﬂtﬁerqiigmwndshmgaymthe efitadyOsfthisg t 0 t he

in filli

present- i NVl ] T e h- 0L c16EaRs08 prasess. nr ol ‘onged storage is
provi ded a’ 8winDQotioR! endbidd RSl pEbbnad 008 MiCprovidad Qﬂ"ﬁéﬁ ::%Cr ar Bs
degr ee of sbfrrtqblmgea csndhstdegﬁot@lmmgsr B@s' cs,gﬁ rh,gsur .

thereof &'s ér%‘s%"' P8 SThis
the range o Ity I XV ARG 7 g.sps sgid) GubsBe
p.S.i.a., i pmeetvsismokisgothekaci v S é . : mmﬁ Nggr der
to inli uﬂﬁ%&mM@zroambmmuw N infPiréghddd) sid QEIRtaNE With kdid) %iq uid
charact ef tm ,:f ] mﬁ éssaaboe digxidhi drpsau@ngm@esselaot her eby

:?ﬁaovemie vhthm&h@faﬁgksdﬂl’e W thin
S

90 the cutt gk w0 t@ %ftﬂ;ﬁl’é%m

subst ance vmba?h t?s)ar d In?qur d 45" ag’gsu ts 1 n B‘%"& Ei dl?ngeésel’ particles
carbon di oxi de, depressurizing said vessel to which, in turn reflects a

| oss of tobacco filling substantially atnospheric pressure, renoving
capacity. Thus i'n order to efficiently utilize the inpregnated substance
fromthe vessel,




2 1, 484, 536 2 and heating said
renoved substance to cause able pressure vessel with rapidly opening top
expansi on of said substance in size by at and bottom doors and separately
feedi ng .each | east 10% of a plurality of =
vessel s W
to be expa
r enovi ng

d. A conveniently dis- 5 tobacco, nmay be accorrpl I shed by
osed conveyor apparatus may be"util zed to 70 the inpregnated
substancefraom the. quqel aut omat i c3#P493nt r oduce the organic subsgances

and subseque p@aslg%@n LATO Pressule ves e through
o5 Boor o ani Sl M 3 et 8 S

of the substhac&% bottom The |nvent|on uialpl W&eﬁdle&ﬁﬁ-y,'eﬁb- deors
may be opened t’rG‘t“I'fe"ﬁ? 25 ] @tancés teobk ¢xpandest A eonvesiently difre -
f ol'1-owi ng sdegﬁéhe :ﬁﬁ&ﬁ@

descri ption _ qul?iﬂgdmmh&ﬁx)g thﬂﬁﬁlﬁdhc%ﬂh ‘m
utilized to ebweamgof hegted gaonj uncti on wit'h tupen: ~.
subst ances &%‘%ﬁr"eﬁ i Peame L“-ﬂlmcﬁmﬁw beopaned
V\:hIChtheq:l AR wfﬁ. & s
expanded andthy meﬁdﬁm&memkﬁe fellowiny && '

i npr egnat - - é@}y@zs ﬁ;‘at us rra% oi)e di sposlaibetsochrsaeho!e:r drmutw thganl c

substance§5 &m'ggﬁ for im| = .vmﬁﬁﬁm o hﬁ{ the'

heating and i, or%mc substances in a pressure vessel;
sanme to furtmlr I g. is a schematic. di ag;toanana aieuamenﬁnﬂfmturl ng

stati ons. tzm%r%’ %SPPPIGF“ em@mm Al C. I n repoving
i mpr egnat g4 &Q RIS i ool removing regnated. substances from t he

pressure vess e - CREBR e df &8 gﬁfm mﬁﬂ’m_ 'ﬁ?%Od
expandi ng nuganiyesubsmtcsdmt acccrﬂaoatwnbsthemmd_ wwhikam gmniner thedefof, Inces i n

accordance wie ther itiorywil] becgig ; jedditio @P% etkbrmwhwh

t eachi ngszptﬂgﬂﬁ;tg o mm SgEamic sibsnersare immerssd, Y ¢ ;10
dioxide in v sipmaparm&tedfm@mmm présk | u.‘ HCimant mm dmt; mfganl (o}
subst ance arswd nessl tlntmlal ,ablaastmr @nnforthtpreemgdrﬁuchsubstance

al so be recyE‘F’é‘&f":tu smnceé‘l“? IL%?%P .‘:““} W=Yde R apded i s [nserted
|ntoasu3¢a of a‘v-u Wea opgéllgssure

vessel capabiney bé ramﬁ sihandngtagbaska .Imaﬁﬂﬁ‘lhasfw{n ﬁoﬁﬁdl‘tﬁgnat ed

fur her presspipglity @t levelsy B Iyheffectior geimi @&uﬁs@nces
organi ¢ subst d}?ﬂ drscyagmlli ey RE
t eacings’ ; , thode. Bieféral 14

i :'t‘\A '_".;’:0 ‘. :AA . :

i nvention, sopsmrnowem, din

basket or |nda Mh@nﬁgﬂfb : mﬂtna

basket -1 i ke gﬁé“%ﬁ msure-"- a0geR : o

ofbltm veg(eet‘u s {w ' ir\rgas ds,f i gl*ella I- ‘pressure gu‘fh l(c]is

subst ances atubfthee/td WSUI’ES an |&pum r bﬁegn 200—:1020 padia.under a
Ablpughy, pee -T‘@’@F’lmmf“mre

Unl i ke proce§§b°squelitdp thexaforepatintioned;
preferably 4 u-(' e a0 - 550
p.s.1.a. ko forblcdd Bk HE RN b el | expeRiikne gameqn&ubﬁtsaaaesnm
expansi on pr sﬁ:b@tevioﬁslyhaablhbaarthéreimnﬁrd- hagd: rartt;le pm&_mamobmvmt siopefses i s
ef feted at -- e 8gaft \substares I fhe (cxpended o OFEADS paces (ychy 9 opagpeo) Yy will be

accept-  preg3idh Fome '\ ') '%%%mmvmlon

par ti cul asy PigSpritéctbi Bintes 1 e hod T'h Rémp
is 4 vary |ndq:emhrgdﬁponehm/ptrucnﬂaheulpm¢mublavlmgmtable lalet;mm mmo ander

el evat ed preke -yEpon gapisation 19§ t cPé"t Q“E?é‘e ds as,
for exanpl e, HETHECR SR LD %ﬂ” ‘n"en nrc%ﬁgﬁ&ned
pressur- sh GRGUGHE B herddSach ﬁf&r&tmpt@byewhsaﬁam itoarndlza,qsnmpmaodndatzo

s andosuitablec O t*"'tatccordl ng

vessel, i quibeing:mbbmd o a)hotckaeaat oftéaesucht @& hearerci6s
to the approﬂ# ABR ‘n it T Yo T

siior omoff duved ddiusm 'lmﬂowalvgas provxdaéf @30 i ng
nowto Fig. 1, illustrated there| n 50 ing preferably between 1 mnute and
1 hour is an exenplary enbodi ment of apparatus for 115 dependi ng upon the
particul ar substance to supplying a suitable inpregnating agent to a be
expanded: Upon expiration of this pre- pressure vessel in accordance with
the teach determ ned |rrrrer5|on or dwel | perlod the im ngs. of the

oy o T 1 T .

organi ¢ sub-. Expan5| on of organic substances, such as stances -



In order to increase the rate of expanding coupled between an outlet of

vessel 10 and is organic substances and to reduce the |abor effective to
supply.liquid carbon dioxide costs . thereof,
t heret hrough to a val ve 12 and purp 13.:.be substantially automated. Thi
may be Valve 12 which may conprise a conventlonal 65 achieved fof "~ 42255 5

exanpl e, by providing a suit- on- off or an adj ustabl e flow valve is !
provided 130 3 1, 484,
3 Na¢ knolwn _nmanner to effect a controf:‘*%ﬁ%ﬁr the pernitting the passage of

l'iqui d car ROfhofh mahded éﬁct'a'c&kﬁoﬂo&ﬂ&bomﬁmgjﬁ‘e p‘ggs qush@gdemed, oxi de

under p'r'esﬂoweshqnfd : m’&ypr&mﬂa’ﬁly ‘§8 a conven-
p.s.i.a. tRepRtBy alsethcm@wvxh @ Ecmm’- effective

to incr a re PSS At ) |t tS‘P ssure of
a liquic ) Barbon | didkide ﬁve“

pressures aﬂ@otr _, nﬁrmi:dﬁﬁrbfdhm
sui tabI e va#YFe _ . ____t,"f.'“f dre§s€,l_x3§

p S I ) HL - % |. ..

may take t &atei VaeVihpres

convent i on&umd/atrb@ d;pmdel arthtt sfommenedlzrasfdhqu;ﬂrmﬂ:en a:omdg/egﬁﬂhcpresal ve

simlar i !"‘. ximgtely SH6p-aikde intg ed tion
E::ﬁ? ARSI Ly (urn

and opernat | s

i s ef fecti eguilibsh mmnaamma bleUvalRe h&oua&oé) dsi€vdssel | 1 Qui d
car bon d| o Sd %H@Oﬁﬁm M%m,n t25auﬂftercodduql2il.dAs: bmdaﬂarxbad de under
a pres- LR detnf] Be 1"1% bogfdi- -

appr oxi Q’@.t t&elof &rﬁoﬂ :-p:c*g “.‘".”- Br ¥ Bﬁg“ﬁﬁ‘%&or gssure
vessel 17 asa.pr(eulmia wklﬁsuesseia@ iso ' QHeEdm &msed

% A RAAKT . 1e: sUurIe orskrdorﬁd@mte 2& afgrecoupl ed
feied! %ﬁ?ﬁm {r- -Lll H‘H@: carben,; diy | e val ve
28 to a|35 ouﬁ,- a- Befuldl feony 86 $meroS - égiﬁ qui d
carbon: Zﬂleahnhrtulusonctmvide&h lxmnﬂl theoiﬂesafrpuhrpcizdvmelddﬁcewsmse 10 is
normal |y rr&‘f‘?ﬂ“a ‘E‘aﬂ%rh e rﬁf) auey t comprissi goriventionl boyeeend - at a

t enper at ur  Siilar do,prey

B T1ATd r&"@ 25 upon

t he comso 2ehay méoﬁimamﬂtm @fl aariyq_ ] : | ﬁtzr on obst he

i npregnat i ehcml cablsaheatings elgnent S5 digposed elieabmmp!arwehibodi- vessel

17) is star‘ﬂ’.‘l%l “ﬁgﬂw b'[err]

Therefore, g ei3, PN 9 ﬂ%ﬁﬁ‘@ﬁﬁ% s:g%k ~or e~ whi ch

nay takéStlamfrmlnl?dfa oae;élvgseg |1|ag %uu

carbon ‘di & t ditighs ?Fo qn fél(P ctabona condui t

31 is sele g% ( parvapen f forrrer
communi ?:m%e icVdRbseh @e fj’r

pr oVi dedot be’ thbdpretsbﬁs csuuhl g fonf ,?”"Hm‘m“d‘ g@@s eam@ls car bon

wbocdnpdqsgeanmmve:mmmal
cryogeni c P s o iy

Gtfabik Q] Wﬁ%{ . o b %ﬁiﬁ lar to
previ ousl| y witksaainda OVﬁ.MESnd/ﬁﬁ&ﬁintaW BoF, R fitrodiiestnl of @ ,  Whi ch
19 and 28, mnée\mmzonéﬁs lmaineﬂemm-fcnf carbon diogiderjara veseld 7, Clvese il onal
st eam coi | ¢ -\} . 12 and"14 are ‘closed:and- pump. 1395 ded ectrcal

cabl e heat w;f'eflgiaq efi“mtl 2aF oppe | "By enbodi -

di oxi de i ncegR] GP'{'OPPEJ-%[PH

about or i -Ridat e mde)saﬁly)se\ziﬁeﬂﬁﬁ poﬁonrml (pressurizifi this a&pra §15 expandi ng
or gani ¢ 56 udoor 26 and thmmmné@emm Dponu pond ﬁ; this pewurizes 115

i |1 ust rate. 4 ". " "Fshlf?r’@ H'3aﬁ| ¢rsd, g

heat er ool 32)is. aI m& A

..5 :
vessel 17 Ehmuglbedveass muthtahile sexwwsemﬂmnaddmg
Punp 13553113:50_, e .bm%mmxpm
in turn pufiieaid ,i_ o oobeae 2t V4t dg’m _ :
di oxi de- 1 gfiaiisas ' wenia oV e'; a«hidtaweﬁee '
realized thﬁtmniepewpmx:miﬂly ea‘g;rmy@ingeﬁéﬂnllmmm dhherdépgn-r n- ding

upon: th& p : 'ommg nplwstqb*=s'25t 0
appr oxi mat ,ggm h S U s e s.i.a. - In
addi tion, B dibkidk G ﬁmessemsaseqmye e

necessa@y 19 mayrcemprise wnhndgdblgmahwﬂxr d:eesm Wxﬂmesmw.tm}reszsandeo«msed | atter
i nst anc®,  praiible1wlve (foweecpapably ofnpfleptively o| thenropengdyind ynp22iissnergipadtimerdesr B ur e
thereof in 17 will- be forned of suitable elenents for vessel 17 which as
af oresaid, is approximately w thstanding 1070 p.s.i.a. and for naintain-
[err]. Upon introduction of a suitable anour 45 ing the correspondi ng

equi libriumtenpera- of liquid carbon dioxide into vessel 17, valves 110
ture thereln Pressure vessel 25 and vessel 17 12 and 14 are closed and

o A~ Y T T I D Y T T o



bet ween vessel 25 through valve 33 to the 515 p.s.i.a. into vessel 25 and
fl ooding or imb55 upper reaches of vessel 17. Valve 33 nmay merging the

or gani‘’c substances retained within conmprise a conventional valve device
suitable basket 27. Valves 19 and 23 are then closed for selectively °* :
enabling t ?; | ow t her et hough and the organi c substances are inpregnated of

carbon dio gas under a pressure within for a predeternined "dwel | "
time. The qxe
range fr om=

t Ero:Jgh val veg %ng Wmn%ﬁm%awgaamﬁ
the 1ower reaén&s e@mﬂy oidieg g 20
(ki Bl e o o shown)

time is dispo pegonil peri-od,-
= l"'s.ﬂuaﬂymaee%i;’

opened to pserzsbax Qs,%ﬂ iy b W of -
di oxi de gas |m\iseﬂe-aierga&l tmveqaalahdeslael - oSN ;
Men! dmeétssds miWalﬁésen&&mndaﬂﬁpmmpﬁEmml I abl e
It de %n gg@ﬂeenqa - .

commerci al-l y ©opspedsw

val ve device AFSHEA

order 130 10 Qioxide to a vapor reqovery system
recycl e liqui @ms@r{apasdmasu%m dpiad,
heat ed or gani enaslué

t he range of appr oxi matekxéZOOlO?O p.s’i..a time my

[
M-A—t0—1 hnur_ dt;\nan 60

-_ '%ﬂ&;lﬂﬂfnt 75
e nyonts ||’:l. pOI'-St ances

t o subsequent :
material . Af$ ef _&% s s
The operation P s FRea. am;q DG o0 i Throvph! doRduite 34 in

cl osed and .pupsater.: Itmtl befap_',______ _‘ahansin subbel- usnmednﬂantd:ﬂ:g ﬂo&lnw ¢f|ve®a 255
de- ener gi zed. %% %‘Ss of ythe fotegoing progess, be! ) ;

ms 70" opggie LR SERHE oy tpied s b s ‘
transport Orgam:%wlamcmbwm-af lithd yelDtiges \bad.
devices 36 CO: amvealjli ‘Twith aloef amo'ﬁh'eswz!pd pcthq MMM@BMM dlaxnk opened

| from, 537139,
to fel ease t I» eh %%%%:Zz Egﬂ-%%-

gas to a VQ.j)OEyde.l‘ LR ry csgylgtl"esfng’*‘:m’gr

i nsertion Fi naIAnye,e,L'
organi ¢ subst e

organi ¢ sucht bﬂsmm il,h}%a_-f .@r%&eﬁ"lt'
Upon heat i I%) %@ﬁ%ﬁ? 5
stances for ex ,myw
car bon di oxi dme@&SSﬁEycompﬂsemmﬁvMedx-ga@ ]
carbon di oxi d : riﬂe(f"fz
in thr ough aﬁ‘“‘%ﬁ ADCE 5030k -%a“ --
appreci at ed b’ﬁl-39 B lsr withTRp\ PoFioss!
quent cycl es. 62 atdbortbmr fegion4p—H myelﬁl
connect on wi t Brefemblyy eachctap dnd ipotthnupor
i | lustrated i Rostd & as1to bAéE-._
i n anount s4&u -_-'-m -
mai ntain a su @eﬁtmqim
and at 85 [em},asthem@#coy

t her eof gy t&“&r
IS rermved r gs&éf,es

such a thromoﬁpﬁﬁ&&ssu@le 28, 28a and _ % embodiment
The carbon dio QRbn | et ) T:1e" » 6FF
apparatus for 3% Mﬁhmwﬁgpmemm%mt authqmtwbny t he '
handl i ng of50 odiggoeedcsosas1s treceivss srganich wbmybasa jappazac 'B‘t!@%@“’&@f e arlltf 50b
to be expandegl 2 pchjof | pyesuye vessels- - 0 0 o ) S e T o) J
at nosphere .or ¢
vapor recoveryblgyﬁmgm]e hERERA (
pressure véésdisw@mtsomtpmmm Mhlnf ipalars
heat er means: S "
means 35 may

uared) b Hi'mgaﬂu é@i&lﬁa&ﬁnlm&m\/ﬁssel 17
mrsbhbusm it| w-!éu!» dn@ambbsbat:mmut—t @05

T A

cpnveywﬁhanictbhmh&rmmt of
' w@wd@twmv@h a# mwew difi ng

trans-- such -
t her eacr oss. 'k jheans 38, Well Enown 2 dishent off apparaR { P, :
such as 37--39tahc§s ﬁpndedllﬁdnn/\hehteimmwandonhe fﬂ@omnma@mamd representitive dimed
agai nst inpregnated organic 100 42 and bottom portions 43-45
respectively. substances 36. In addition, by utilizing a heater device _
such as a rotating hot air drum Preferably, each top and bottom portion is
dis- or the |like, an effective expansion of im posed so as to be
automatially actuated be- pregnat ed orgam c materl aI S WI |1 be ach| eved 40

o e o o

% t her conduit ‘20 |s coupl ad “J



45 the actuating apparatus therefor forns no part —_parted by conveyor

means 48 to further manu- of the present invention, further description

facturing stations (not shown). as. perviously 110 thereof | . unnecessary. -.
ntioned. Although the exenplary enbodi ment illus-'4Conveyor- means 46 which H[

nay conprise - trated in F|9200nterrplatesthe utilization of a !

conventi onal cgnveyor devi ce IS preferabl y484§535| rrpregnatl ng agent such ag

i CIUI d car bon—56 ot opuocu So—as—t o U UI || cStirst a]
mai nt ai ned- at a PEERCE ERAEITSYf mﬁﬁﬁrwb"“ ° 60
pressure vessesls ‘mately 515 p.s.i.a. W|th m W&

and is effective tQydesmpsport such sulﬁhnnw&39hmmdmibab&mﬂmmwl

agent and stances Iﬁ@erﬁm&:ﬂbrgﬁhlsmhﬂater nmeans el andheatrenated, (wi hy

sui tabl e el evas ed ".'."*-“in swtaBIe | ¥~ 63
RgEAL HE par- 5

may be utilized in
ﬁﬂﬁnl C substance t o be Exapplefed 120

reci eving rel ati ongfiing of Press
beneath an end of cdqoi GO. 46 to enabl e Rhe vario "{m'ecf;’g)
expandi ng or gadi c Berl im &b%@gnat eg subm&ﬁ“ anpmmsd 10
Nt di oxi de neahsch4vds présaerized mmmya.as with g0} e
heati ng appar - i Presvaie Vesselan equi | i Bri umworidtm!d @ﬂ»’b@n F!d mmﬁ!ﬁ

arotary hot ait dmphamgi:hnmwd pressures I 30
p.s.i.a. 60 & U S “F’ég“@’s"dl\ﬂ““?@% 763 MAY poihed G CO,. |s preferred75
as heat i ng means 47, °P| nalTy, a suitabl e_con- The liguid atbbe dioxide) wiswemoved to

126 as : .'
dlspse n a materlal

(7))
c
(ep
0
—
QD
>
(@)
D
(7))
(7))
c
(@)
=y
o]
(7))
0 |
£k
on
» ¥

i npreghati on of organic veyorTMyslca‘ﬁnelﬁlel I % b“% b dhe boppm ‘ﬁd-h# ﬁ‘z’i‘
.t..'.-;#{» 4 cated

substances by, for e>§hen£)° he exempl ar,
receive organic syl MM USin ad 4 RfroximafelyGhrec minutes 80
st ances expanQed me%t b, ERAfHowing dketh- mdthgﬁ@lommmngsgtsgpmm&

represent ati ve tiphey tests were conducted.

5 periods required therefor be set forth as a ow down of Eﬁﬁmo
resi dual carbon di axjlge o b "Gk Gt ed toiqaﬁg:o was observedgto be gs
covered with carbfidedlin®dXd pressurs Revdl whith araépred-e St e pBaisins 20/ nut es
i npr egnat ed t Sacweizedchy qammdaoedtbmcrOfS psidhsert | ommerganl C subsi%nce

the reaction vessgﬁ ang heat =ty i jt 5 ca to Processi

Vessel 5 rure of 3P 4 ¥ thet Ob WHAT WE clpaMisi sat el y 65
Pressure Equal i zainipregnaeél Ribass uﬁnovement” &1&:120%Am§10¢|0§whd scabsuamedub- 90

tobgsep leaves indicating :Eg'ﬁg@. range of 3
Vessel with [el0r] omee o s leaveswid "ﬂ% &%&&sﬁfﬂ 5
b E.ﬂmw —1070

l.' 4 Zm
Exanpl e’ |V Li qui dg L

@ from eggﬁoh okl ﬁa)oﬁfdzﬁﬁdéstlﬁlnﬂearhoﬂ] dioxide while mammiﬁhgcshid
consi st ed of prun&mmpnc msingize] of thijui hin saldvessel to thereby impreg- 25

dried food producécs

rai sins was m%roﬂt?é%ﬂ?%‘i?%?ﬂ'r&%l}f’%%%g@ SOt R ,. G ﬁmon
whi ch was pressurfeg' to 800 p.s.i.a. wth [erday TR EPh O s /Y fti‘hgim.

3 gas. Liquid carbon ®kampled® was mtrodtmmiatas:b fhclv eghixhed
therein at a pressd‘{1 i 8@@@ ”‘d"m"c ﬁ"&gﬁ ﬁ ’m’m 100
G osure of 40 foraqc‘iu ACminitik: Egésowe ?ﬂ'ﬂ%é% whetem
Portion vessel containing the impregniited) in said liquid

75 - The %ﬁom@mx&qﬁemem diogidd forah d®plt | perioh; hqswv:;s

t he atnosphere at ¥ mn&%ﬁg"ﬁgﬁ%ﬁ?ﬁggélnge 105
li kewi se venteg, m mﬁ ‘ol O GFRRC sad! |Mc@gaﬁ£g§
subst ances were t %damrsed inHighidecaibe dioxid & tes-l n
an air drier for appimpsegnw t

the fol |l owi ng exe ‘:"%";ﬁﬁ%@u@@ nsm’ rﬁﬁ% pm "o
tests were conducte al ned Pepi Sndludes sub,ecung said
Apricots 50 BBmpRANA char ge of ssbmed:cked iueabaoth:amSascsnt ro-

Pl urs _ The experimgy described in %We

as pres- | Rai SNl wa R TR éﬁm z’a e R A oL
to 525 P.S.i.8. isolated B8 smragevesselafterlmreg- :oe:mwaun leOpredsurglUi d

car bon di oxi de55vvenzemg shredded tobaxgo Iwith\liguid tobacco 6 A meth&d)achdmmdudﬂd 5 wrheredn n

at an equilibriu gure (of approgimately-313 pyiar, “b prises phqgeo and
i Vel T R TR T

of expandi ng an Oktgded dad Ui comfleri |psddes i nd| cating excell ent

i npregna- stance conprising the step of pressurizing a tion of the tobacco
| eaves with liquid carbon vessel to a pressure within the range of 200
dioxide was noticed. The  "novenent" -1070 p.s.i.a., imersing said
substance in occurred from expul sion of carbon dioxide 1iquid carbon

di oxi de whil e naintaining said




from tobacco shreds. Expansion in size of this pressure within said vessel
to thereby inpreg- 95 35 shredded tobacco by at least 10% was ob- nate
said substance with said |iqui dcarbom Served: . —
di-oxi de, depr essuri zing said vessel to subst i C -
pressure, ‘renoving the im Exanple I regnat ed substange
fromthe vessel, and heat- A charge of shredd ﬂmﬂ lﬁ "uﬂrrerse.

sai d renoved substance to cause -expansion dio

u r 535 p.s.i.a “of said substancmmsasrze by at Ieast 0% 40 5f or a

wel | peri fmq%ﬁed%&&& 0 AR CTOT +o claim1
wher ei vm cont al ni ng th%%?tn%ﬁgtaﬁ Vot fara ki V- Yopa - faftte is

i mersed i-n_said- |iquid equali zed “W. t hbe feeralwittDarbdh diokide “mbw?, ae car bon
di oxi de forcmogl perr od bet: veswdpbmﬁ%:m rg:medsiinme of each

vessel _one'® ty our . . f t Liquid
car bon - Yi oxj {“bod5 :aC C oy Galh p Y dPAi ned
from t-he rea&eea vmhmlGaand resjdue . wherein. sai-d-su stance s tobacco

whi ch i s gaFilligg Heshvidy bI oyn to gt psphe .'r:E_‘.?mPTF rsed in-liquid

car bon“?r OXj '%me egnat,&l '::'f,“ el = FopnnicT g d with
suré wthin trfidg 10702p S- taisids WAy indt e @f t he
treated tobqumdandGati&mm hod accordlw@dth:san;suwmlxgu iri‘tlDCOi '

-

appr oxi mat e ,,_b_-_er ved. 3 8ag| : f heating
said i pr -v Aee 8. REENAces i ncl udesg pa3imglom ,,

'Exarrpl e 111 'r Portion S subﬁtanCﬁm z&:ﬁﬂﬁh&ﬂdiaop'. eat ecf gasess The.
experi ment descrl bed:in Exarrpl e+ .. 5 mmmm wasgretaved iy  pr ecedi ng
was essentially. repeat'E‘!!al L% paophere, At dheob d step
-of - pressurry i &wof LubMtanec Srere VHe vml etely

‘vessel hebd WBinGtksO! BPE

aripfusiniately thrid
vessel ZQtf %wﬁmﬂ’ga@elmm&é felhu@s expansioyinsize Bre obrat i Ng
shr edded t |d t-obacco A et hod accorq; to claimb,
az(p.r.

wher ei n under ‘a premqf appr oxi mat el y ﬁﬂu"_boﬁ .1 .a. sai ©eni c
subst ances Aockrge ob Mooamk #aod i qui dPlas bon -di oxi de wgg drai ged from

sai d [gér] cwhidh peeeri d vesBeaitinat 120 the re2ctor vessel,

the pr hiot's s fowi t hi nafie range of 4001650 creased and
. upon conpli Q-jadm . kit empdda-S- | a. : 10 1, 484, 536
‘5 peri-ods mneqﬂ36°§danuhxpomﬂ:aht bezlmet mmttmcmmisbl-ow down of the

res| du - L AmmOf

gas, t S Eﬁ%e Wmem W"B:% n di oxi de
"snow'. Thﬁbxﬁyclwﬁ Sidﬁ‘ﬁéma'rhe “movement” %% @CO was
t hen reer\Pe@ttﬁdr from| expuision ofh caglon( dlqmsibstbamdiex:de while main saideact i on
vessel 4 %Wﬂ iﬁa Py withim spid\ vesse] 1 thembymrﬁﬁs- 95 air.
Expansr on obatco o PBY Pt BLE, ', 3 oL, Sud i _‘Hﬁl?‘é&r on of
Pressure - 110-120% was Vi n.r..-a,.-,, ( € pesiati x5ting I -ﬁl err] Gas
-1 F|II|ng Pr ess |- &angs vm'th ind heat-
2 1i P ot Hio ¥ Fﬂmllﬁb of
_Substam;esorlaruweu penodoflo mifaes trhgéw,st “REArS and
Li qui d [ emespel conmnmgthennpregnaued nobacanwas sl:dlaﬁcheV\Bs
pressure . .|- H v feshen F"@ﬂde for a dwell penod ch was
pressuri z 2rmind D I3 i : ) 105 3
gas. Luquudamtbmrmdmm:dmﬂaﬁml ted.
ances and

therein. aézﬁgmr%  BOatmospl
Gosure. o otmandanexpansionof

Portton. of approximatel 100 was 6bserved,

- at rmspﬂ)ere 3L & e bt

8 * .l il
substanceaonmﬁﬁrﬁ 7:*3'

“the fot om

tests m-m'

r egnat ed
Hgs of in
i nvention,

"pressure vessel mhrch was pres- e Rarsins .. - 20 25 .
. surized by carbon dioxide gas to 525 p.s.i.a Pear s o
10 Ten pounds of | i quid carbon di oxi de were . Teal eaves

10



i ntroduced therein at an equilibriumtenpera- ture of [err] and upon sl i ght

heatrng of the VWMT V\E CLAIM | S: - |npregnated tobacco "'nmovenent” of the
At —=s - - TO feaves indicati,ng

excellent |npregna- stance conprising the step of pressurizing a tion of

t he :t obaccenl eaves with |iquid carbon ' vessel n the
range of di oxi de was noticed. The ' rmverrer”mlmlﬂﬂlmmllruI“Ia
i mrer si ng /d substance in occurred from .expul siof of ctr bon *di oxi d

l'iquid car g droxrde mhrle narntarnrngusaﬁm fronttobacco“ hreds. Qghsr

0
in size of this }\
H] :

P

shredded t obaccé g~’ﬂ*f‘" Yt
| i qui d carbon .:5;' i i
depr essuzi ng Chre ressnreswithin _
the im Exasplﬁn+ﬂ0ﬂip&wb_ S o 31 et EXHRRGHE A OERAR and
heat- A charge, GfA.:‘-oy'?iE PR =¢',4;f : ‘.i:f:;'g Tl £’ 1if 45ubst ance

to cause expan e Lialad cdibon! of,
sai d substancepy smdsmibmdnyﬁam !hida Pmbth
m nutes. Thi® r@wm ~di ng to cI ai m.1 wherfein vessel.
cont ai ni ng t hestmMATPPEE -f e gﬁgﬁgswaﬁmmsard subs Ferrthe f.'. e ”jn_
liquid equalrzgg;ykﬂ_ g B0 sl w~juw!au@vstora&@RR“i;;n_R}W; F-Rfor a
dwel | period bef saidetiauidation dipgide sk gad P vl S ALaNG
M nute and Bneiohe gyorage vessel and e coel: to, Shial. ftcitag TAUERA.Car

di oxi de ‘was - gﬂﬁﬁﬂﬁ%ﬂ accorﬁrng'to'clarnt 1-or 2 45 drarned fromthe
reactor vessel an UkpSlodtiaCRess, seam 9hi ch is gas

was subsequenty bl owa%gng’plgﬂm wpempanBridings. Lo gg@'n “di oxi de at.

a pres- The |npregnated tobacco mas‘ﬂeﬁ treated W.th . sure wi.t.hin:.the -
range of 400-1070 .p..s.i.a..-hot. ai-r-and .an expansi on of. the-treated tobacco

4 A et hod accordrng to: any precedrng 110 of approxrnate}y 100@6mas

observed. . claim_wherein said'step of heating said i pregnated

subst ances i ncludées subjecting said 50 - - .- Exanple Il

substance 'to a stream of .heated gases.. The -experi nment -described in’ ‘Exanpl e

Il 5. A nethod according to any ‘precedi ng was™ essentratly repeated under
non equilibrium claim wherein sa|d step of- pressurrzrng sai d” 115
condi.tions. The reactor vessel was’ cohpl etely vessel" conprrses introducing. .
carbon dioxi de ‘i sol ated- fromthe :storage vessel after inpreg--gas into said" =

vessel under  pressure. 55+ nating shredded tobacco with liquid t obacco

6. A nmethod accordrng to:claimb5, - whefein under a pressure. of approxrnately'
515 p.s.i.a.: said.organic subst ances ‘conprises tobacco .and As liquid

carbon di oxi dé was drained from - sard [err] gas.is introduced i nt'o sai d

vessel at 120-the reactor vessel,"the-pressure therein de- a pressure . .

wi thin the range of -400- 550 creased and upon conpletron of such drai nage
p.s.i.a. 6 1,484,536 -

6 7. A nethod accordrng to Cla|n15 mherern . 10. A nehod of expandi ng an
organi c sub- said ‘organic. substance ‘conprises dried: food stance ina.-

vessel substantraIIy as herejn- products and_said [err].gas is i .nt roduced
into before described with reference to the acconr sai-d vessel- at a '
pressure w thion the range ‘of - panyrng dramrngs "5 '800- 1070 'p. s

11. A nethod of expandrng an: or gani c. sub- 8. A nethod according. to any

precedi ng 'stance in a vessel substantraIIy as -her ei n- cJarnr

additionally conprising the steps of:'.- .before- descrrbed in- Exanple 1, 2,3

or 4. extracting liquid carbon droxrde not  reetained . 12. “An organrc .

subst ance whenever “expan-- 25 10 depressurrzrng sard vessel o
substantial |y . -ded: by the irethod of .any of claims 1 to 11. atnosphere

10 ded! 15 themé 'dfaﬁedt‘rclaihsdfm D

pressure. 9. A nethod accordrng to clairm8 addition- -~ .  For the
Applicants:- ally conprisirg the steps: of provrdrng a supply - CARPAHLS &
RANSFORD, of  sai d- Irqurd carbon dioxi de at sai.d pressure.. .. Chartered

Pat ent Agents, 15 in-.a storage vessel and recycling said. irqurd 43

Bl oonsbury Square;. [err] ‘extracted from said-vessel to-said storage; C
London, WC1A 2RA.- vessel . ~Printed for Fbr Maj esty' s Stationary O fice, by
the Courier Press, Leanlngton Spa, .1977 Publi.shed by The Patent Oifice, 25
Sout hanpt on- Bui | di ngs, London, WC2A 1AY, fromihich copi es may be obt ai ned.



