2. 2176385 INPRCMENENTS RELATI NG TO THE EXPANSI ON CF TOBACCO Thi_s invention
r'e atgs to the expansion of particulate tobagc s an estalﬂ}s?ﬁ@gS
priéactRcg in the tobacco'industry to expand—a§ﬂ7or to dry particulate
tobacco by feeding 5 the tobacco into a transport duct in which flows a hot
gaseous nedium hot air and/or steamfor exanple, whereby the tobacco is
entrained in and pneumatically transported by the nedium al ong the duct to

L obaccol Medi um separ MPRGVERENSS RULATING"F0° HEARKPAMEION O FIRAGD
with the 10 hot ga om

the nediumto the tobacco particles, whereby there is effected a reduction
of the noisture content of the tobacco particles. In sonme expansion
processes the tobaccorhesd ifvehieidhCrelatesctd ithedlexPaWsidnrdbOHFYicuThte
or inorganic expansion agent. In these processes the heat transferred to

t he tobacco frontébeegaseous nmedi um serves to drive off the expansion

agent, by evaporation or volatilisation fromthe tobacco. Exanples of
pneumati c transport tDbatsoarxpstablishedppraetiee dme thestiobaetd riddusecy
Ki ngdom Pat ent Specifications Nos. 2 044 596A; 2 111 820A; 2 122 321A;, 2
155 -8Q2A; Uni t edtst expan®asndy o8ptoi firyapastd chide te3 tada.ces bys, feut A ;
3,575,178; 3,693,631; 4,044,780; 4,167,191; 4,418,706 and European Patent
SpeC|f|cat|od§ othejotobsecosgstana traneport duct in which flows a hot

gaseous medium, hot air and/or steam for example, whereby
the tobacco is entraiﬁed in and pneumatically transported
\~) by'the medium along the duct to'tobacco/medium separation
| means. .During the contact time of the tobacco with the
10 hot gaseous medium in the transport duct,_heat transfers
frbm the medium to the tobacco particles, whereby there
is effected a reduction of the moisture content of the
tobacco particles. In some expansion processes the
tobacco fed to the duct has been treated with an organic
15 or inorganic expansion agent. 1In these processes the
heat transferred to the tobacco from the.gaseous medium
) ' serves to drive off the expansibn dgent, by evaporation
or volatilisation from the tobacco. '
Examples of pneumatic transport tobacco expansion
20 processes are discloéed in United Kingdom Patent
Specifications Nos. 2 044 596A; 2 111 820A; 2 122 3214;
2 155 3024; ﬁnited States Patent'Specifications Nos.
'3;386.773; 3,524,452; 3,575,178; 3,693,631; 4,044,780;
4,167,191; 4,418,706 and European Patent Specifications
25 Nos. 029 588 and 074 059.
It is the teaching of EP 029 588 that if for the



it is the teaching of EP 029 588 that if for the _ -2- tobacco/medium
s{ggration means there is enployed a tangential -type separator, there is
a ued the advantage that the particle residence tinme of the tobacco in ¥
the separator is |ower than that obtainable in the prior 5 proposed

cycl one-type separators. Certain it is that the - |longer the residence tine
within the separator the greater is the tendency for a proportion at | east
of the tobacco particles to be unduly dr®®d. Another reason for the

desirability of a*lpw residence tipe in the separator is_10 that a higher
heat transi dobaaga/madiim separs tionmesans pBPre ik SBRAAYEA Ehe

separator. SRy Prlbd SLASAETES BhUES fhTLSreniebibelien e
Velos 1Y, & WP d 4R Yo dRAGLELTB1E RROEERLUSRRChr b GcL. 11

automatic t G VY | TS SY St fgﬁagngﬂggiﬁﬁghbyigogﬁgyk?gggobacco from
u

a storage ared to a cigarette making machine. e 'systemin es a 20

Gaseous. SedtoBs e R ERM S ey B IREERERLOR, i Tef vhLn Te 28 SRakTand
opposi te thqdipeeioUthdBisidence time within the separator the greater
ié the tendency for a proportion_at least of the tobacco
particles to be unduly dried. Another reasoh for the
desirability of a low residence time in the separator is t;)
10 that a higher heat transfer efficiency occurs in the
_transporf duct than in the separator, owing not only
to the temperature differential between the tobacco
particles and the hot gaseous medium in the duct but
also to the velocity differential initially obtaining
15 therebetween in the duct.
In United States Patent Specification No. 3,580,644
there is disclosed an automatic tobacco conveying system
for pneumatically conveying tobacco frpm a storage area g;)
to a cigarette'making machine. The system 1n61udes a |
20 separator comprising a casing, a gaseous-medium inlet to
the casing, a gaseous-medium outlet from the casing.which
outlet is disposed generally opposite the gaseous—medium
inlet, a gas pervious separation screen extending across
the interior of thé casing such that the gqseous-medium
25 inlet and gaseous-medium outlet are at oppqsite sides of
the screen, and a tobacco outlet at the same side of the

screen as is the gaseous—-medium inlet. A separator



inlet, a gas pervious separation screen extending across the interior of
tHle cggi ng such that the gaseous-nmedium 25 inlet and gaseous-medi um out| et
are at posite sides of the screen, and a tobacco outlet at the sane side
of the screen as is the gaséous-nediuminlet. A separator -3- conprising
these features is referred to hereinafter as a "separator as defined." A
separator as defined is also disclosed in United Kingdom Pat ent
Specification No. 1 575 175. 5 The pregent invention is based upon
the realisation that afi advantageous advance in the tobacco expansion art
may be obtai ned bymphtsing ithesepFewtaires A NEIEirdd Ry eIt as
process of a separator as defined. The present invention provides a nethod
of expandi ng 10 aobaepsratber esndafiined.df Motsepayatitr glidefimed is also
established in a transport duct, particulate tobacco treated with an
expansi on agent @d&séddsedt dnsiind tedcKingddm Ratemrte Spexfi Sixalt itbiwtNeai d

t obacco and said nediumare separated in a separator as defined. 15

Cut stem tobaccod, 5&Bt 178&ai na t obaccos or bl ends thereof may be treated in
accordance wth the.present invention. The gaseous nmedi um nmay be, for _
exanple, steaPy air, $BEGaRFERENA Anvention dfeipased upon the realisation

that an advantageous advance in the tobacco expansion art
may be obtained by'the use in a pneumatic transport
tobacco expansion process of a separator as defined.

\_ - ‘ The present invention provides a method of expanding

10° tobacco, wherein a flow of hot gaseous medium is established

in a transport duct, particulate tobacco treated with an
expansion agent is fed into said duct, and downstream of
said duct said tobacco and said medium are separated in a
separator as defined.

15 " Cut stem tobaccos, cut lamina tobaccos or blends
thereof may be treated in accordance with the present
invention. The gaseous medium may be, for example, steam,

. air, steam and air, or nitrogen.
The expansion agent may be ﬁater; an organic expansion
20 #gent or an inbrganic expansion agent, an.example of the
last mentioned being carbon dioxide.
The temperature of the gaseous medium at the upstream
end of the transport duct may be.in excess of 350°C.
The present invention also piovidés tobacco expansion
25 apparatus comprising gaseous medium‘supply'means operable
to supply hot gaseous medium, a transport duct, an upstream

end of which duct is in gas flow communication with said



The expansi on agent may be water, an organic expansion 20 agent or an

| nor gani ¢ expansi on agent, an exanple of the |ast nentioned bei ng carbon
di'oxi de. The tenperature of the gaseous nedium at the upstream end of the
transport duct may be in excess of [ ERRl. The present invention also

provi des tobacco expansi on 25 apparatus conpri sing gaseous mnedi um supply
nmeans operable to supply hot gaseous nedium a transport duct, an upstream
end of which duct is in gas flow commumidcati on with said -4- supply
means, tobacco feé&d neans by which particul ate tobacco treated with

expansi on a9ePPlEMeRBSs cfobBcey degdcmeansy by MGhiRAr LicWittoied, the

- medj i nl f i d, t bei ' flow icati 5
Mrth the doSEsEantERRtEA YATR AOPARSLON Shent fan FOIeH AL br as
defined th ipt di f t h - medi i nl et
to the gasettelmefanfonePEr 8ol 380 3 ATERd e Seship vty "
Contradi st HIELIGE, satl CbpRERLET BRIMCAn Bhe ok (Cordlutidlfign

Tho ai vzt VhEREhaCaPERERIBanTRAY B Sell R 2 OUe medium through & v
, - y path taken Dby the gaseous nedi umthrough a ;
separator as defygedsi g 28akiPe’ b3 'sRPadatdr/idt) ddFfhed that in o
' the passage of gaseous medium from the gaseous-medium
inlet to the gaseons-medium outlet the gaseous-medium is
subjected to comparatively minor flow direction changes. L;j
10 This is in sharp contradistinction with the_flow pattern
in a cyclone or tangential sgpa:ator, where the gaseous-
medium is. swirled along a helical flow path. The direct,
non-circulatory path taken by the gaseous medium through
.a separator as defined is an important factor giving rise
15 to the exceptionally low tobacco particle residence time
which is a feature of the operation of a_separator as
defined.
In a separator as defined used for the purposes of
_ the present invention, the separatipn_screen suitably
. 20 extends at an included angle of 135°-155° to the axis of
the transport duct at the downstream end thereof. The
separation screen may be of substantially'flat configuration,
although it could conceivably be curved over the whole or
a portion(s) of its length. Thé screen may also be curved
25 1in the widthwise direction thereof.

Preferably the tobacco outlet of the separator

communicates with airlock means.

{



15 to the exceptionally | ow tobacco particle residence tine which is a
feature of the operatlon of a separator as defined. In a separator as

defln used for the puiposes of the present invention, the separation
screen suitably 20 extends at an included angl e of [err] to the axis of
the transport duct at the downstreamend thereof. The separation screen
may be of substantially flat configuration, although it could conceivably
be curved over the whole or a portion(s) of 48s |ength. The screen may al so
be curved 25 in the widthwi se direction thereof. Preferably the tobacco
outlet of the separat Ghecdrunspoatteduct hisipretdratEbnsstraight die
transport duct is preferably straight or substantially straight. It is also
preferabl e that shbstaatdpddy dtomightul d e id sléstipreferdlyl € otisa inthe
cross- sectional area. 5 In order that the present invention may be
clearly understodgaaspordadiuct chaulsy heniaf fykstantiglpreenstant nonobs-
made, by way of exanple, to the draw ng hereof, which shows
dlagrannatlcalIysﬁ§ﬁé@@éle%5@H9|on appar at us. 10 The tobacco

expansi on apparatus conprlses a_tobacco
To order that the present invention may be clearly

understood and readily carried into effect, reference
will now be made, by way of example, to the drawing
hereof;rwhich shows diagrammatically tobacco expansion
Y apparatus. |
10 | The tobacco expansion apparatus comprises a tobacco
'feeder 1 comprised of a rotary airlock 2 fitted with an
inlet hopper 3'and a dbwnwardly axtending outlet pipe 4.
A feed conveydr 5 is operable to feed particulate tobacco
to the inlet hopper 3. At its lower end the pipe 4 opens
15 1into a short length of piping 6. At an outlet end thereof
the pipiné 6 communicates with an upwardly inclined,
straight transport duct 7, which duct may be of, for
k_g _ example, rectangular cross-section.
At its higher end, the duct 7 opens into a casing 8
20 of a separator 9. The sebarator 9, which is a éeparator
as defined, is of a construction similar to that illustrated
- and described in United Kingdom Patent Specification No.
1 675 175. Extending across the interior of the casing
8, so as to divide the interior into two sectloms, is a
25 gas pervious, separation séreen’lO'of mesh construction.
A short outlet pipe 11 extends downwardly from a lowermost

locatioh of the separator 9. The pipe 11 serves to



' ~

feeder 1 conprised of a rotary airlock 2 fitted with an inlet hopper 3 and

r downwar dl y extending outlet pipe 4. A feed conveyor 5 is operable to feed,
ticul ate tobacco to the inlet hopper 3. At its |lower end the pipe 4

opens 15 into a short length of piping 6. At an outlet end thereof the

pi ping 6 communi cates with an upwardly inclined, straight transport duct 7,

whi ch duct may be of, for exanple, rectangular cross-section. At its higher

end, the duct 7' opens into.a casing 8 266=of a separator 9. The separator

9, which is a separator as defined, is of a construction simlar to that

i || ustrat ediztereommunicate, that Seatiguonf pthenintpeiori oft the No. 1 575

175. Extendi ng . acrqgss the interior. of the casing 8 so as to divide the

interior inP8% S mhish 18 to the gide Rf thasscrepnr 40 8% whiebn 10 of
Tover most | S5 A 7 RERR ot £ oFh8 caRLSE; TELh ‘Soroteryseirisek
the si do of e EXo. FH0 d¥ide 15, LREFE, Sbwikabaty BRERRA8 HSi ng vith o
oL, o kelbo HBIYISG SLREIS2 | BEGE HEPTUBULLEH! 8" thote) 000
serving to plle® eXteHlisd ip 14 serving to intercommunicate the o
section of the interior of casing 8 which is to the side
of the screen 10 remote the_pipes 7 and 11, with the _
inlet of a centrifugal fan 15. : <
10 The tobacco éxpansion apparatus further comprises.a
cyclone dust extractor 16 and a heater 17 which, together
with interconnecting pipes 18-20, provide a recirculatory
loop communicating with the upstream end of the piping 6.
Reference numerals 21 and 22 designate an exhaust pipe
15 and a steam make-up pipe respectively.
In operation of the apparatus to expand particulate
tobacco, cut stem tobacco for example, circulation of a
steam/air mixture is established under action of the fan 152~)
The tobacco is fed to the hopper 3 from the conveyor |
20 5 and passes'through the rotary airlock 2, driven by
rotary drive means (not shown) and the pipe 4 to the
piping 6. 1In thé piping 6 the tobacco particles are
entrained by the hot steam/air mixture. It is preferable,
in order to promote the entrainment of the tobacco
25 particles, for the interior of the biping 6 to be of
venturi configuration with the pipe 4 opening at the

venturi throat.



section of the interior of casing 8 which is to the side of the screen 10
renot ¢ the pipes 7 and 11, with the inlet of a centrifugal fan 15. 10

The t cco expansion apparatus further conprises a cyclone dust extractor
16 and a heater 17 which, together with interconnecting pipes 18-20,
provide a recirculatory | oop conmunicating with the upstreamend of the

pi ping 6. Reference nunerals 21 and 22 desi gnate an exhaust pipe 15 and a
st eam nmake-up pi pe respectively. In operation?of the apparatus to expand
particul ate tobacco, cut stemtobacco for exanple, circulation of a
steamair nixture is eapttesmipiRdRixEureckranspREte,thes tobaccoacco is
fed to the hopper 3 fromthe conveyor 20 5 and passes through the rotar
airlock 2, driverPaRtigles y‘%ﬁ’?%et‘{%aﬁgct‘n& t?hgﬂﬁ) SERArater Ppe the @

I pi 6. h | pi h | cl i,Lhed b h
Gt Cantai 7 mxt ur SOT499 L0, oF YBERE BoRabbaCPERE P, ThES St A HBR of
the tob 25 | f he i | LRI '
cont i gurati on w eeHR/ T AixbREs, £ °kb8] pEbs 18, Bt RBadekieiS Fheriter!

3 gg&ag; gjX{ﬁ;%ﬁ%ﬁw&%&m@f@éoleacgaeseaabksma%oea the diFhobr adhe
driven by rotary drive means (not shown). The tobacco
particies pass from the airlock 12 through the discharge
pipe 13 to a receptacle or conveyor (nof shown). The

\v/ | tobacco particles are subsequently subjected to a cooling

10 step which is in accordance with established practice
and which, for the sake of brevity, is not further
discussed.

The steam/air mixture flows through the pipe 14
from the separator 9 to the fan 15 and thence to the
- 15 dust exfractor 16. Gases and water vapour generated in

the apparatus and air which has entered the apparatus
through the airlocks 2 and 12 are removed via exhaust

, pipe 21. Make-up steam can be supplied, from a steanm

generator (not shown), via the make-up pipe 22. Heat

20 given up by the steam/air mixture during the passage
thereof through the apparatﬁs may be replaced by operation
of the heater 17, which may, for example, be gas or
olil-fired. _

Because the mean residence time of the tobacco

25 particles in the separator 9 is so.short, the overall

mean residence time in the apparatus is short. It may,

for example, be less than one second. For this reason



screen 10 of which permts passage therethrough of the steamair mxture to
the pipe 14 but constrains the 5 tobacco particles to pass downwardly to
thesairlock 12, driven by rotary drive nmeans (not shown). The tobacco ‘.
particles pass fromthe airlock 12 through the discharge pipe 13 to a
receptacle or conveyor (not shown). The tobacco particles are subsequently
subjected to a cooling 10 step which is in accordance with established
practice and which, for the sake of brewgty, is not further discussed. The
steamair m xture®flows through the pipe 14 fromthe separator 9 to the fan
15 and t hencet tis tpesdbblliestocempaoyon higheastempedatiirel gadEvils gener at ed
in the apparatus and air. which has entered the apparatus through the

ai rl ocks 2 awetlihtm awktheubvthevtabegbaupargipcdesl belllsige smbjeictantocan be
supplied, froma steam generator (not shown), via the nake-up pipe 22. Heat
20 gi ven up 9¥ex htnterahyei heatingr egdmeng t he passage thereof through the
apparatus nmay be replaced by operation of the heater 17, which may, for
exanpl e, be gas or oil-fired. Because the mean residence time of the
tobacco 25 particles in the separator 9 is so short, the overall nean __
resi den time in the apparatus is short. It may, for exanple, be |ess {han
one second. For this reason : : _ _ T



t~ebacgo particles being subject to an over intensive heatln
14111%2112112211221221121121 -9- CL Al MS 1. A et hod

t obacco, wherein a flow of hot gaseous nediumis establlshed in a transport
duct, particul ate tobacco treated with an expansion agent is fed into said
duct, and downstream of said duct said tobacco 5 and said nedium are
separated in a separator as defined. 2. #9met hod according to Claim1,
wherein the tenperatufe of said gaseous nediumat entry to said transport
duct is at least [err]. 3. A net hod gccording to Caim1l1l or 2, wherein
the 10 contact tine between said toba 1M, gaseous nediumis | ess

t han one second. 4. Tobacco expansi on apparat us conpri sing gaseous nedi um
supply means oper abl,e

ly h nedi d
upstream end of “whi &mtfuch[&éop ﬁln ’géaas eou W%%ﬁ#?n\"@%%égﬂsgno ﬁ\ g’gfc’t‘dc sﬁgpl y
TEan: §obacco AT oAb UL Bbfed oTEVEOLILEELEE i,

expanS| on

it s possi bl e to SRR R e "Edlum fi |QE“““““

_ particulate tobacco treated with an expansion agent is fed
’-«\'4
into said duct, and downstream of said duct said tobacco

5 and said medium are separated in a separator as defined.
2. A method according to Claim 1, wherein the temperature
\v/ of said gaseous medium at entry to said transport duct is
at least 350°C.
3. A mefhod according to Claim 1 or 2, wherein the
10 contact time between said tobacco and said gaseous medium
is less than one second.
4. Tobacdo expansion apparatus comprising gaseous medium
supply means operable to supply hot gaseous medium, a
transport dﬁct, an upstream end of which duct is in gas
15 flow communication with said supply means, tobacco feed
means by which particulate tobacco treated with expansion
agent can be fed to said duct, and a separator as defined,
the gaéeous-medium inlet of said separétor being in gas
flow communication with the downstream end of said'duct.
20 5. Apparatus according to Claim 4, wherein the tobacco
outlet of said separator communicates with airlock
means.
6. Apparatus according to Claim 4 or 5, wherein the
separation screen of said separator extends at an included

25 angle of 135" to 155° to the axis of the transport duct



agent can be fed to said duct, and a separator as defined, the

LT T R R T

wherfei h the YoBacco outlet of said separator communicates w th airlock
means. 6. Apparatus according to Claim4 or 5 wherein the separation
screen of said separator extends at an included 25 angle of 135 to 155
to the axis of the transport duct 11#10+1111211112121111212111122111112111111
-10- at the downst*eam end thereof. 7. A et hod of expandi ng tobacco
subst ant i al |3t athecdevagbesm gadcthezgofisth reference to the draw ng
hereof. 5 8. Tobacco expansi on.apparatus_substantially as herei nabove
described with rehcpehbed: oft gEPARIINE tRbRESO, supstantially as

hereinabove described with reference to the drawing

_hereof.

5 8. Tobacco expansion apparatus sﬁbstantially-as S

hereinabove described with reference to the drawing

hereof.
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