1 2266834 | nprovenents Relating to the Extrusion of Tobacco

Containing Materials The subject. invention relates to the extrusion of e

tobacco containing naterials to provide web formextrudates. As is
di sclosed in Patent Specification GB 2 201 080, it ha:z:z to
extrude from an extruder die a continuous eb of toba

mat eri al . The tobacco used for this purpose Is suitably of fine
particulate formand it ma € gri ndi ng waste
tobacco materials. |niBBES ERLUoLM P:bed and

di agrammatically illustrated=amex e e et orifice of which
iIs of slit form and circular conflguratlon The extrudate which

i ssued fromthe die mas |n|t|aIIy of near - t ubul ar cross-section,

the extrudate bei ngy g;_? hoefthbat Pa Lor g tﬁﬁec'éﬂ%@é on of
configuration of d|e out or| I ce was adopted I n pursuance O %

obj ective of gopakéqr Mddmvatiindge tﬁt@%wnt 2N NeroPigel alydihr ogghaut
the orifice. In the course of Subsequent devel opnental work it was found

t hat by caref gkte@8aggsof the flow channel extending to the outlet orifice,
taking into account the rheol ogical characteristics of the tobacco

containing nateri ahs iisi digeddskelde in Gueritc Speeifiicatiain sEBctDdr i2ion
using a die provided with a linear slit formoutlet orifice. When use was
made of such @8@} eitt haas beem pridpmisdd dio texerude from an extruder die
a continuous web of tobacco containing material. The
tobacco used for this -purpose is suitably of fine
particulate form and it may, for example, be prepared by
grinding waste tobacco materials.

In GB 2 201 080 there is described and
diagrammatically illustrated an extruder ‘die the outlet
orifice of which is of slit form and circular
configuration. The extrudate which issued from the die.
was initially  of  near-tubular cross-section, the

~extrudate being then opened to a flat web form. A
circular configuration of.die outlet orifice was adopted
in pursuance of the objectivé of a uniform flow of the
tobacco containing material throughout the orifice. In
the course of subsequent develbpmeﬂtal work it was found
that by careful design of the flow channel extending to
the outlet orifice, taking into account the rheological
characteristics of the tobacco_containing material, it is
possible to operate generally satisfactorily using a die
provided with a linear slit form outlet orifice. When

use was made of such a die it was found that from time to
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2 tiinme a particle, of for exanple tohacco stem would lodge in the die in
the region of the.outlet orifice and that 2here resulted a |line of
weakehwrg in the web formextrudate, or even a |line of separation. In
order to rectify this fault condition it was necessary to stop the extruder
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containing material i's extruded froman extru oug e provi

with a web fordgivigidiitd ol of! it a CHINRCISF | 32ParBLibAL 2 §he HUdr Oko
bounding a | onger side of the outlet orifice is adjustable in positionin a

di'rection traneeliyy dhidecaiit doiitie, i€Nfas VheéBess@eytt6l etbp thed
material which particle is too large to pass through the outlet orifice,

becomes | odgedesttiriden regdoncofdidussutivd ehef idia iheordet dte pembven is

adjusted in position to provide for a widening of the die at said die

portion therelsheever tsimp peaddgdenf the particle through and fromthe

outlet orifice. After the particle has passed fromthe die, the die portion

may be re-adjust ed By usee of i therasukipect | tinvention, over size particles
lodged in the die during the éxtrusion of tobacco
containing web can be removed without the necessity of
stopping the extrusion process.

The subject invention provides a method of extrusion
of a tobacco containing web, wherein a tobacce containing
material is extruded from an extruder through a die
provided with a web forming outlet orifice, characterised
in that a die portion bounding a longer side of the
outlet orifice is adjustable in position in a direction

- transverse of the outlet orifice, and, when a particle in
said material which particle is too large to pass through
N\ the outlet orifice, becomes lodged in the region of the
outlet orifice, the said die portion is adjusted in
position to provide for a widening of the die at said die
portion thereby. perhitting passage of the particle

through and from the outlet orifice.
.After the particle has passed from the die, the die
portion may be re-adjusted to the original position

thereof.

By preference, there is employed a die in which the

position adjustable die portion is one of a number of die



thereof. By preference, there is enployed a die in which the position.

adj ustable die portion is one of a nugber of die 3 portions which are
positioned at a |onger side of the die€ outlet orifice, each of which =/ =<
portions is adjustable in position in a direction transverse of the out | et

orifice. Suitably, all of the just mentioned die portions are positioned at

the sane ﬂ) :6n§' Qﬁl@fx hbe gbeitybhel atl bl A¥ngdRPAibd!of f13e &R YI NG
out the of the invention, conprises an extruder die conprised of

an upper 6@@143@“0&'1@1%4 ovédclseefi mldmlgckwﬁsﬁs 0f§ Adgustlapaeably secured
together, and a materi al’ fl ow channel extending within the die from an

i nl et borposbtiohi hnaa, dikettionmtaraniseterse fofccheDimst Jatp ayiflides t he !
pur poses of the subject invention may be generally in accordance with the

di es whi cBuitably, dikll| efedthei njustnimentiorgidat die partihongpaareications.
Nos. 3,940, 221; 3,985, 845; 4,003,689; 4,055,389; 4,125,6350; 4,252,519 °
and 4, 281positicnedr it the samesdgnger | Ridet o e bdiel cntlet
understood and readily carried into effect, .reference will now be nade, by
way of ex@bfiCeto the di agranmatic drawings herewith, in which:- Figure 1

shows a cross-gecli opal VieQW Ofodyiid YISt the method of the

invention, comprises an extruder die comprised of an

upper section and a lower section, which sections are
releasably secured together, and a material flow channel \)
extending within the die from an inlet bore to a linear,
slit form outlet orifice.

- Dies employed for the purposes of the subject
invention may be generally in accordance with the dies
which are disclosed in United States Patent
Specification_s Nos. 3,940,221; '3,985,845; 4,003,689;
4,055,389; 4,125,350; 4,252,519 and 4,281,980.

In order that' the subject invention may be clearly
understood and readily carried into effect,'-- reference
will now be made, by way of example, to the diagrammatic
drawings herewith, in which:-

Figure 1 shows a cross-sectional view of an extruder
die,' the section being taken on line III-IIXI of Figure 3;

Figure 2 shows a front elevation of the die of
Figure 1 (looking in the direction of arrow A); and

Figure 3 shows a view of the die of Figure 1 looking

in the direction of arrow B.
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die, the section being taken on line II1l-11l of Figure 3; Figure 2 shows a
frent etevation of. the die of Figure 1 (lobking in the direction of arrow
A): ard™Figure 3 shows a view of the die of Figure 1 looking in the
direction of arrow B. 4 In carrying into effect the subject invention

the extruder die of Figure 1, which is_generally designated by reference
nuneral 1, is mount®d ?rmén‘éuﬂ!&o eﬁﬁg%‘f"ttﬁé‘eoa??@?gﬁF APV r the
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li'near, slit fuq 'ﬂ%ﬂtl&é? nBtihi ¢8a8 e g@&?@ﬁ\tfgfanéhsff I fAces a

boundi ng the chann 4 imedi ately upstream of the orifice as indicated
in the draw ngfertSicdlor gldhdakeortiainig t Yewd [a%ist raéti oBheexagtipnabed.

Steel side plates 8 and 9 are rel easably secured to the die body and netal
shinms (not shdaxrdlncated between -
The steel body of the die 1 is comprised of an upper
section 2 and a lower section 3, which sections are

releasably secured together by means of bolts (not

~ shown). A material flow channel 4 extends within the die
1 from an inlet bore 5, which bore is coaxial with the
extruder barrel, to a wide, 1linear, slit form outlet
orifice 6.

The gap between the flat surfaces bounding the
channel 4 immediately upstream .of the orifice 6 as
indicated in the drawings is, for the sake of clarity of
illustration, exaggerated.

Steel side plates 8 and 9 are releasably secured to

(N

the die body and metal shims (not shown) located between
each side plate 8, 9 and the die body ensure that the
sides of the flow channel 4 in the region of outlet
orifice 6, i.e. that :region of the channel 4 which
extends to the sides of the die body, are sealed.

The upper section 2 of the die 1 is proQided with a
deep groove 10 which extends from side to side of section
2. As can be observed from Figure 1, the provision of
the groove 10 means that the thickness of metal between

the base of the groove 10 and the under surface of the



each side plate 8, 9 and the die body ensure that the sides of the flow
channel 4 in the region of outlet orijice 6, i.e. that region of the
channel .4 which extends to the sides. of the die body, are sealed. Thg +
upper section 2 of the die 1 is provided with a deep groove 10 which
extends fromside to side of section 2. As can be observed from Figure 1,
the provissetiar ehdsyroompandtinvehy smaillt lend hthenewtadfl abt £hilset ween

t he base of the groove 10 and the under surface of the 5 section 2 is
conpar at iseRgion neonstitutes aenefkaflthi Shee@art cofistheusestione@ 11. The . |
part of the section 2 to the right of the neck 11 (as viewng Fiqure 1) is:

her eaf t ert@ etBer geight a9fndehe 1neckeckik edaso wiowing Figurenelli ds1, by '
means not shown, is steel bar 12, which bar extends part way across the
gr oove 16:‘31'94\??%1'35???‘?53{0??5&3 1@%@(?%’(1 through and are threadably
Che head port FTPRFTH EoncRATEAERI # Rbpahd c8ife LunBreoaPRepth -
T LI T T AR S S S )
o7 T Cptae Rl BiBGHOnIS. 10, sib *ebRELAR ool " Skl " erpec!
sane Sen&@nﬁﬁﬂﬁfsaﬁéeaﬁﬁc%h%ﬁahﬂbly.engagéd'with bores in the bar
12. .'Suitably,' each _bolt 13 is provided ét the head
portion with a hexagonally shaped recess, whereby a key \;)
of hexagonal section can be used for rotating the bolt.
By being rotated, each of the bolts 13 can be brought to
bear, at the end remote the head portion, on a side
surface of the groove 10, as is indicated in Figure 1 in
respect of the central setting bolt 13. Further rotation
of the bolts 13 in the same sense causes the neck 11 to
flex and the nose 14 to be moved downwards about the neck
11. In this way it is possible to reduce the outlet
orifice gap. |
During an extrusion operation a tobacco containing
material is forced coptinuously ‘through the channel 4
from the aforesaid extruder barrel, the outlet orifice
gap being set to produce a web form extrudate of the
desired thickness by use of the setting bolts 13 to exert
the appropriate force on nose 14.
The orifice gap may, for example, be 700 um.
Reference numeral 15 (Figure 1) designates an over
size bérticle, of for  example tobacco stem material,

which has been conveyed to the indicated location by the



flex and the nose 14 to be noved downwards about the neck 11. In this way
it7is gossible to.reduce the outlet orifiag gap. During an extrusion

oper atrdn a tobacco containing material is forced continuously through the
channel 4 fromthe aforesaid extruder barrel, the outlet orifice gap being
set to produce a web formextrudate of the desired thickness by use of the
setting bolts fl®w cofx&obacke grtpining materisd.nosThes pamtsicke f L&e gap
may, for exanple, be 700 [err]. Reference nuneral 15.(Figure 1) designates

an over size PHING|Wensizpd cxedpnet (pasecshspugh iexit warifiiaes6ébeen
conveyed to the jndicated lLocation by the 6 fl.ow of, tobacco containing
material . TR aﬁ‘?i{"ref? ged o Phg thee Angisafed: Jaativhs  FR8ulRPRAEex| t

orifice 6 and so.i s l.odged_at_the i,ndigated. | qcation, The tobacco
cont ai ni ng e R L ivgg?’éaaio .l tﬁéYegFag d°tﬁéth§Ftiﬂ el?%nﬁzﬁhi s
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line is/are ro SO as to relieve setting force on that portion of the
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when a fault line becomes established, the setting bolt
or bolts 13 nearest aligned with the fault 1line is/are

W rotated so as to relieve setting force on that portion of
the nose 14 which is aligned with the fault line. This
permits that nose portion to flex upwards under the
internal pressure of the material flowing through the
die. In this manner the width of the outlet orifice 6 is
enlarged in aligmment with the fault line and thus also
in the region at which the particle 15 is lodged, thus
permitting passage of the particle 15 through and from
the outlet orifice 6 in the flow of the tobaéco
containing material. After the particle has passed from
the die, the die nose portion which has been relieved of
pressure is re—adjusted to the original position thereof
by operation of the same bolt or bolts 13. In ridding
the die of the over size particles there is no
requirement to stop the extrusion process or to

disassemble the die.



I nternal pressure of the material flow ng thrvug’rr-t—hﬁ—dre—-hrf-hl S manner
the wwdth of the outlet orifice 6 is e Iarged the fault
line and thus also in the region at which the’ dﬂj mlgﬂl$dged tihds
pernmtting passage of the particle 15 through an ral esou et orifice
in the flow of the tobacco containing materlal After the particle has
passed fromthe die, the die nose pegamg Wwhi ch has been relieved of
pressure is re-adjusted to the original position thereof by operation of
t he sane bolt or bolts 13. In ridding the die of the over size particles
there is no requirenment to stop the extrusion process or to

di sassenblie t heas dhethod ©fCextrusionM of 8 *taRiakidds donﬁaﬁnihqdweb,
extrusion of a tobacco containing web, wherein a tobacco containing
material is extwhmirtrgmmbmwmtamum matieriplovisicextiruded web

form ng outlet orifice, characterized in that a die portion bounding a
| onger side of fHFm RR| extypierc Lhrough L%tﬁbPeHrlﬁ"V&é@idt iR n2aWePr ect i on

transverse of the outlet orifice,_and, en a, parti n .s terial
which parti ol e SFR | Aokt oSEAELCRN, SHERaRhET s it s oo E?e&me
| odged in the regi.on of the outlet.orifice, .the_sajd di rtiQ
adj usted in pog%?rf’q cpod‘}r&/’rrlé ?o:"mégﬁ' d%'mﬁgogf %*‘ﬁec' %&8 oritice

is -adjustable in position in a direction transverse

of the outlet orifice, and, when a particle in said

- material which particle is too large to pass through \J

the outlet orifi.ce. becomes lodged in the region of
the outlet orifice, the said die portion is adjusted
in position to provide for a widening of the die at
said die portion thereby permitting passage 6f the
particle through and from the outlet orifice.

2. A method according to Claim 1, _whérein after the
particle has passed from said die, said die may be
re-adjusted to the oi:iginal position thereof.

3. A method according to Claim 1 or 2, wherein the die
through which said tobacco containing material is
extruded is a die in which the position adjustable
die portion is one of a number of die portions which
are positioned at a longer side of the die outlet
orifice, each of which portions is adjustable in
position in é direction transvérse of the outlet
orifice.

4. A method of extrusion of a tobacco containing web

substantially as hereinabove described with

ot



said die portion thereby permitting passage of the particle through and :
frq‘mt,iie outlet ordifice. 2. A net hod accgrdi ng to d ai mﬁw“ﬂ 3' u Nﬂl‘ _
the pawticle has passed fromsaid die, said die may be re-lak L "
original position thereof. 3. A nethod according to Caim1l or 2, wherein
the die through which said tobacco containing material is extruded is a die
in which the positivoefexencealtie #igupestibn i2s and f efnuthher dfawdirgs
portions which are ggéitioned at a longer side of the die outlet orifice,
each of which porti epf. adj ustable in position in a direction transverse
of the outlet orifice. 4. A nmet hod of extrusion of a tobacco containing
web substantiaPty ABRaragesci f£9KovSArIFdNG i E theh method of the
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