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(57) Abstract

The invention relates to a method and apparatus for the downstream handling of water-soluble polysaccharide-contzining extruded
tobacco smoke filtration material. During conveying of the extrudate from the extruder die (2) of an extruder to a cutter (6), the extrudate
is heated, shaped and cooled to provide tobacco smoke filtration material of desired dimensions and physical characteristics.




plastic tubes, etc., are hormally extruded at the size of the extruder die
and only require cooling to consolidate the shape and size of the article-
once extruded. Cooling in this instance is nornally achieved by passing
the extruded article -of predetermned size through a water bath, for

exanpl e. 2 In the tobacco industry, for filtration materials me.have t he
“requirenment to foam or expand an extruded product upon extrusion from the
die so that tobacco snoke can be drawn through the filtration material to
ef fectively reduce certain.particulate matter snoke conponents. We al so
have the requirenent to provide a rod of filtration material which has a
consi stent circunference di nension and pressure drop characteristic.
These features are specific to the requirement of the tobacco industry as
far as extruded tobacco snoke filtration materials are
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concer ned. These requirenments place burdens on the extrusion

t echnol ogi st when maki ng t obacco snoke filtration material which
aren' t seqgolodnsds® food or plastics extrusion industry. Thi Scpiysydicssd has
as an object the provision of a nethod for producing a consistent sized or
shaped length of filtration material fromwhich to produce tobacco snoke
filter el enent s havi ng accept abl e pressure drop characteristics.
This invention has as a further object the provision of a degradable

t obacco snoke filtration material. As used herein the term degradabl e
means that all water soluble or wat er dlsper5|ble conponents are dlssolved
or di sper sediBRHQE - ARG & Dacgd cSmoke b [gtegrdad
conponents do not forma fused or nelted analganatlon upon addltlon of
water. There is a change in physical form the strength and shape of the

extrudate being | ost dye to the effects of water and/or sunlight.
This invention relates to a method and apparatus for

the downstream handling of an extruded tobacco smoke
filtration material.

As used herein, the term ‘*downstream handling' means
the treatment, or handling, of an extruded material, or
extrudate, as it emerges from the extruder die of an
extruder.

Extrusion techniques in the food and plastics
industries are well known. In the food industry, often
the downstream handling of extruded products generally
consists of cutting the extrudate almost immediately after
extrusion and@ then subjecting the cut extrudate to a
further treatment, such as frying, often to cause further
expansion.  Where extruded food products are not cut
immediately after extrusion, e.g. spaghetti, the extrudate
is usually extruded at about the final diameter thereof.
Food products also tend to have less of a requirement for -
a particular dimension or shape when they are extruded.
In the plastics industry, extruded products such as
plastic tubes, etc., are normally extruded at the size of
the extruder dié and only require cooling to consolidate

" the shape and size of the article once extruded. Cooling
in this instance is normally achieved by passing the
extruded article -of predetermined size through a water

bath, for example.
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h Patent Specifi‘cation No. 2 205 102 discloses a process of
foamed filtration nmaterial conprising plastics material,
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reduce certain particulate matté_r smoke components. We
also have the.requirement to provide a rod of filtration
material which has a cohsistent circumference dimension
and pressure drop characteristic. These féatures: are
specific to the requirement of the tobacco industry as far
as extruded tobacco smoke filtrﬁtion materials are
concerned. These requirements piace. burdens on the
extrusion tedhnologist when making tobécco smoke
filtration material which are not seen in the food or
piastics extrusion industry.

This invention has as an object the provision of a
method for producing a consistent sized or shayed length
6f filtration material from whiéh to produce tobacco smoke
filter elemehts. _ |

- This invention has as a further object the provision
of a degradable tobacco smoke filtration niaterial. As

used ,hereih the term degradable means that all water

soluble or water dispersible components are dissolved or |

dispersed and the ndn-water soluble. or non-water
dispersible cpﬁponents do not form a fuséd or melted

amalgamation upon addition of water. There is a change in

‘physical form, the strength and shape of the extrudate

being lost due to the effects of water and/or sunlight.
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US Patent No. 4,279,848, Swiss Patent No. 525 632 and British Patent

Specification No. 2 015 921 discl ose various downstream ~ apparatus - for
he

pon- pol ysacchar.i containing filtration products. The prob&egﬁﬁ Q@BE
solved in YR 0g'gecificati'_ons differ fromthe problemto be soﬂ\?e oA t
present application, nanely the provision of a downstream handling process

adapted to a foaned pol ysacchari de-cont ai ni ng extrudate havi ng
consi stent shape and dinension wth acceptable pressure drop

characteristics. The 3 phesepteseihventivint i prroviiided dea  pro@edeess ofof
downst ream handl i ng of a water-sol ubl e pol ysacchari de- contai ni ng extruded

t obacco snodewhisktieam ohandldinl 40 R odieriSPPeble Spokgsatchaeide~

el enent s, the method conprising the steps of conveying extrudate from an

extruder di ecatainimxt rexierudeda twbdczro dmokeg fiktration material to
produce tobacco smoke filter elements, the method
comprising the steps of conveying extrudate from an
extruder die of an extruder to a cutter, during the
transporting of the | extrudate removing excess moisture
therefrom, if required, providing the extrudate at a
temperature suitable for sl;aping the extrudate, shaping
the extrudate to substantian'y the required
circumferential dimension, cooling the shaped extrudate to
a predetermined cutting temperature, and cutting the
shaped extrudate into filter element 1lengths, multiples
thereof or lengths as otherwise desired.

The present invention further provides downstream
handling apparatus particularly adapted for water-soluble
polysaccharide~containing extruded tobacco smoke
filtration material, the apparatus comprising extrudate
conveying means operable to travel at a speed relative to
the extrusion speed of <the extrudate as the extrudate
exits the extruder die, means operable to heat the
extrudate to remove excess moisture from the extrudate, if
required, shaping means to shape the extrudate, cooling
means to cool thé extrudate and a cutter to cut the shaped
extrudate into tobacco smoke filter element 1lengths,
multiples thereof 6r lengths as otherwise desired.

The water-soluble polysaccharide-dontaining extrudate

may comprise 0-90% plastics material or inorganic
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requi red, providing the extrudate at a tenperature suitable for shaping the
extrudaf“’@?g BPﬂQMQP -

HII ng the extrudat e to subst anti al | J<TE

required circunferential dinension, cod*ing t he shaped extrudate to a

predeterm ned cutting tenperature,
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may be starch, -modified‘ starch, 'céllulosin binder or a
modified cellulosic binder. |

Preferably, the removal of excess moisture_from the

 extrudate is achieved by a heaﬁing step. A heating step

may not be required if the extrudaté is éxtruded using a
techniqﬁg .which -effgcti?ely dries, i.e. reduces the
ndistﬁre content of, the ext:usion mixture before
extrusion occurs, e.g. a -Qacuum venting extruder.
Alternatively, the ektrudate may be extruded at a moisture
content which does not requifé é- heating step in the

downstream handling stage.

The,éxtrudate-conveying means serves to haul off the

extrudate from the.extruder die of én_éxtruder.and may be
opefable té. run at a speéd which is the same as the
extrusion speed of the extrudate from the extruder or at a
speed which is greater than the extrusién speed of the
-extrudate from the éxtruder. The spéed of operation of
the cbnveying means is'preférably fixed, but may be varied
for cont:ol purposes. Aanntageously the speed of
operation .of the conveyihg means. is 1linked with an

extrudate phyéiéal measurement system, such as for

~ example, an extrudate diameter measurement systen. A

suitable feedback system could include a laser hicrometer.

and cutting the shaped extrudate into
filter element lengths, nmultiples thereof or |engths as otherw se desired.

ative to the
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The wat er - sol ubl e pol ysacchari de-contai ning extrudate nay conprise 0-90%
plastics material or inorganic 4 material, 5-100% water-sol uble

pol ysacchenoiesesesdxpansi on medi um and 0-50% bi nder. Al t er natRGRGHIS/A0863
wat-er - sol ubl e pol ysaccharide-containing 3 extrudate may have any
conposition as described in European Patent Application No. 94301642.8. The
wat er - sol'ubl e pol ysaccharide material may be starch, nodified starch,

cellul osic bi ndeiI or a m)déf'ted cellul osic binder. Preferably, the renoval
-of excess noi st urBef reFrERIERy r‘ERf&Y%Y?'ggac’ﬁ?%%dWaW#/ﬁf sP8F ©R
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a noisture comprises an endless, for example, flexible belt, suitably
provided with groov?s of the same or smaller dimension as
the shaped  extrudate leaving the shaping means.
Alternatively, the extrudate conveying means may be a
perforated belt, the perforations of which allow hot air
from the heating means or cool air from the cooling means
to heat or cool the extrudate lying on the perforated
- belt. The perforated belt may be a mesh. 1In a further
alternative, the extrudate conveying means may comprise a
series of rollers. Yet a further alternative for the
extrudate conveying means is an air bearing means, such as
for example, those devices known_ as air knives.

In all of the above cases the extrudate conveying
means is preferably located downstream of <the shaping
means. The or an extrudate conveying means may be
located, in addition, upstream of the shaping means. The
extrudate conveying means may not necessarily be located
before some cooling of the extrudate takes place.

The conveying meahs, if it is a flexible belt, may
also be the shaping means for shaping the extrudate to
substantiélly “thé requiread circumferéntial dimension.

Preferably, the means to remove excess moisture from
the extrudate comprises heating means. Advantageously the
heating means utilises hot aii' blowers, for example, the

air for the heating means being heated to a temperature



content which does not require a heating step in the downstream klandling
stage. The extrudate conveyi ng neans serves to haul of f the.extrudate from
the ext MB& 2% of an extruder and may be operable to ruRCHCBISMBE_ Y which s
Is the.same as the extrusion speed of tRe extrudate fromthe extruder or at
a speed which is greater than the extrusion speed of the extrudate fromthe
extruder. The speed of operation of ‘the conveying neans is preferably
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conveyi ng neans to convey the extrudate away from t he extruder.

Advant agemss| grosbeddriectitiralXignv ey nehéedixrection of the ¢onyeyed'
extrudate. In an alterna_tive,, microwave, irifra-red or
radio-frequency heating may be utilised to remove excess
moistt;re from the extrudate at an appropriate magnitude.
A fﬁrther élterna‘l_:j.ve heating means is a thermal jacket
digpqsed to circumscribe the- extrudate. 'I‘he' heating means

" may be | the first piece of equipment encountered by the
extrudate, even though the extrudate may already be under
the effect of haul off conditions.

The shaping means may ad'v_antage_ously comprise a metal
| block with a orifice tapering to the required
circumferential dimension_, ~ Alternatively the shaping
means may _comﬁrise a garniture to shape and size the
extrudate with a _figxihle band. In a further alternative,
t?xe shaping means may comprise one or more tempera{:ure
| controlled grooved rollers, the grooves at one end of the

- roller axis being of a radius which decreases towards the
other end of the roller axis. - Twin co-operating grooved
roligrs providing a rotary 'sizing die may also be used.
In yet a further alternative, the shaping means may._ be a
vacuum forming device. | Extrudate e'xtrﬁded at' a diameter
' less than desired .may be passed tl;rough a vacuum forming
device and 'be expanded by the vacuum to the desired size.
Some d:ying of th? extrudate may occur -simultaneou_sly or -

slightly thereafter.
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conprises an endl ess, for exanple, flexible belt, suitably provided with
grooves of the sane or snaller dinension as the shaped ext rudat e

| gavi ng t he shapi ng means. Alternatively, the extrudate conveyin
means nay D¥O9SPAPT orated belt, the perforations of which al PEW/A F%%ﬂﬁg
fromthe heating means or cool air fromthd cooling neans to heat or cool
the extrudate lying on the perforated belt. The petforated belt nay be a

mesh. In a further alternative, the extrudate conveyi ng neans may conprise
a series of roIIeré. Yet ,a _further alterggtivg for the eﬁégudate
conveyi ng neans i stAR SPRPHEY MEFTAY TR AdVADragesmslY INfRRPYRAtRes

roans 13 prer€IbFIS | BbaRey GRIRRL ARLREE e XNERF n hbhat S YL Bere
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shapi ng means. -The“ext rudat e conveyi ng nmeans Ssarimy ocated
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extrudate tO0 ghaping means is at a temperature at which it is ready to
be cut.

The coocling means suitably comprises a supply of cold
or ambient air, such as a_pold air blower, or means for
passing the extrudate over a cboled surface, e.g. a
cooling jacket or shaping die, which may be water cooled,
refrigerant cooled or Peltier cooled. .

" The cutter may be a rotary cutter, a reciprocating
cutter, a cylindrical cutter, a nip cutter or a laser
cutter or cutting means as used in conventional cigarette
and filter production machinery. The shaped extrudate may
be cut into lengths of, say 1im, and fed to a number of
cutters. '

The extruder may advantageously be configured with a
vacuum venting system associated therewith. Vacuum
venting may be used to control the extrudate moisture
content exit the die and may preclude the need for removal
of excess moisture by a heating step. Means is suitably
still provided to enéure that the extrudate remains at a
temperature at ﬁhich it is pliable prior to entering the
shaping means. |

The temperaﬁure of the extrudate at the exit die is
preferably within the range of 90-200°C, and is preferably

within the range of 100°C to 150°C. In the heating stage



substantially-the requiréd circunferential dinmension. Preferably, the neans
to renove excess noisture fromthe extrudate conprises heating neans.
Advant age®spsew7t he heating neans utilises hot air bl ower PCTIGRISONRGAD| e, t he
air for the heating neans being heated8to a tenperature 6 preferably °
within the range of [err], suitably within the range of [err], and is
preferably at least [err]. Suitably the hot air nmay be directed to flow
counter-, co- or cross-directionally to the direction of the conveyed
extrudat 0f thg sxtaudates i the extrudata: tepperature 45 REAERFIRWency
heating may be utilized to renove _excess noisture fromthe fxtrudate at an
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e>.<trudat epffgbfler%aa@er ea].u.nderPraferably thé he;:l;ing | air is hotter |
than the ext;ruded material in. ofdjer " to remove moisture
therefrom and _ié préferably at ]_.east 1d°-50°c, suitably
10°=30°C, hotter than the extrudate temperature.

The temperature of the external surface of the
extrudate as it enters the shaping ._mcans' is within the
range of so;zoo;é, suitablj 86'-1ob°c, and m&y'be about
100°C. The teinperéture of the 'exﬁemal surface of the
extrudate as it exits the_shaping m.ans may be as low as
about 40°é, if.the extrudate cnly.unde:gdes some cdolihg
:rom a water-cooledIShﬁpiné means. _Thg_femperature'of the

‘external sﬁrf#éé of the extrudate may be about 30°C if the
extrudate is shaﬁed 'and cooled to_ the predetermined
cutting temperature in one unit. o

In the alternative, the shaping means may have_ a

controlled temperature gradieht along'theushaping die,'or

- tapering orifice, in the #haping.méans. Thé temperature
gradient is advantageously high at the shaping end, or
tapering eﬁd, of the Shaping méans and gradually decreases
towards the downstream end. |

Preferably fhé predetermined cutting  temperature is
less than 40°C and is more preferably less than 30°C,
whereby the shaped extruded tbbacco smoke filtration

material retains J:.ts shape, or circumferential dimension,
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the effect of haul off conditions. The shapi ng neans may advant ageously
conprise a netal block wth a orifice t aperi ng tq t he
§equired WOSIa#9%r enti al  di mensi on. Al ternatively the Pgﬁ%?sﬂ’gsﬂ‘eans
may conprise a garniture to:shape and siZe the extrudate with a flexible )
band. In a further alternative, the shaping nmeans 1rtay conpri se one or nore
tenperature controlled grooved rollers, the grooves at one end of the

roller axi sahe! Rleolpufyd A HISHUELE RS (01BY IablEL ORI g Blet e

roller axis. operating groove rng-a rotary sizing

die may al sgRhseases lh? uphi1gelegt her alternative, the shaping neans may
be a vacuum form ng gev ce. Extrudate extruded at a dianeter |ess than

Che Vecuon o PR ELEGRS eofmpng cushag By shrn 6 Augeeced B

si mul t aneousanger of | ghsbymyeheal t ¥he speed of the conveying means
will be determined appropriate to the output reguired of
the extruder. The physical characteristics of the
extrudate vary with the variation in haul off speed above
the extrusion speed of the extrudate from the extruder
die. |

The cut lengths of extruded tobacco smoke filtration
material may be fed to a hopper for supply to a filter
tipping machine.

The extruder die may comprise a plurality of dies,
which may consequently increase the throughput of the
extruder.

In order that the invention is easily understood and
.readily carried into effect, reference will now be made to
the accompanying diagrammatic drawing which ‘shows
downstream handling apparatus according to the invention.

The drawing shows an extruder aind downstream handling
apparatus 1 particularly suited for starch-containing
tobacco smoke filtration material to produce tobacco smoke
filter elements. Downstream of ﬁn extruder die 2 the
apparatus 1 comfarises heating means 3, shaping means 4,
.extrudate conveying means 5 and cutter 6. The heating
means is a hot air blower supplying hot air at about 100°C
to drive off excess moisture from the extrudate 7.

Extrudate 7 extruded from a BC21 C(lextral extruder



7 The shapi ng neans may al so advant ageousl y i ncorporate cool i ng nmeans, such
as air or water circulation. There may al so be a section of the shaplng'
means wWHW@9S28892 as the cooling neans so that the extrudatfCHFRIO0863c) 15
the shaping neans.is at a tenperature A% which it is ready to be cut. The
‘cool i ng neans SU|tany conprises a supply of cold or anmbient air, such as a
cold air blower, nmeans for passing the extrudate over a cooled

Surlace, | oo duf o8 EBASEH S0l SV e LY BeatEl g0l o0
(eCL D oA e vl CXRNIONIY MEMRSEymRoBY RollySheft 2 L?%SLC-‘*?%’EE”
fo o et iTITEe YHYERr THY VELEY, b D redlho] e BlHrel i th
a vacuum o i 1ghrSYSt @He agaed F&fe WIFSW4NNthe bar¥eiUWas 8.86
kg/hr. The extruder die 2 is circular and 6mm in diameter
and the exit die temperature was 115¢cC. ' The  temperature
profile along the harrel'wés 65°C, 85°C and 115°C at the
finél barrel section. |

The conveying means 5 comprises a co-operating pair
of grooved belts 8. The groove radius together formed a
diameter of nqminally 8mm. The grooved belts 8 are thus
operable to draw the extrudate 7 away from the extruder
die, or haul off the extrudate, at any chosen speed. The
conveying means 5 was run at 15m/min and may be driven at
any controlled speed by a variable speed motor. The speed
of the' conveying means can be -Varied as requiréd,
depending on the desired prqduét characteristics. The
variation in speed may be controlled by a feedback system
recording, for example,-a physical characteristic of the
extrudate{ ‘Some stretching of the extrudate 7 may occur -
after the shaping step.

For the conditions available the conveying meéans was
advantageously run at a speed of 10-20m/min. A much
higher conveying means speed may be utilised, depending on

" the extruder used, the throughput required and the
- physical character;st;cs requ;red of the extrudate.

In this embod:ment the shap:mg means 4 comprises a

water cooled. metal block 9 with a tapering orifice 10
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venting may be used to control

and may preclude the need for renoval of excess noisture by a heating st
Means' is syhbsdbeyy still provided to ensure that the extrudapeTicnoBoosss at
tenperature at which it is pliable prior ffjo entering the shapi ng nmeans.

tenperature of the extrudate at the exit die is preferably within the range

the extrudate noisture content exit "the die

ep.
a
The

of [err], and is preferably within the range of [err] to [err]. In the
heati ng stage 8 of the extrudate, the extrudate tenperature is
preferably whilihn tdpersindewnftpean] prifides diaEtem ¢fii nomhnaddyg8mn.
[err], whereat the extrudate is a flexible, pliable material. Preferably

t he heati ng Thier tenpgextatiure hofi the exterdad maxfiacd ofi theeextvudatevd
nmoi sture therefromand is preferably at least 10 [err], suitably [err],
hotter thanashdt enters cthensbapinge means 4 is about 100°C, at which

temperature the extrudate is still flexible and pliable.
At exit from the shaping means 4 the extrudate external
surface temperature is about 60°C. We have found that the
extrudate 7 requires cooling to a predetermined cutting
temperature before cutting can occur to produce rod
lengths of consistent physical characteristics. The
predetermined cutting temperatiure is about 30°C throughout
the extrudate body for the recipe in this embodiment.

The shaped cut extrudate is then fed, usually in
multiples of filter element length, to a filter tipping
machine, possibly via a storage hopper (not shown).

In one alternative embodiment, the conveying means
may comprise a series of rollers. Sets of rollers may be
arranged upstream and downstream of the heating means and
downstream of the shaping means so that the extrudate is
supported throughout the downstream handling stages. The
rollers of the conveying means could be heated or cooled-
as desired, according to their location along the handling

process.

EXAMPLE 1

In order to ascertain the effect of the haul off
speed of the extrudate conveying means on the physical

characteristics of- the extrudate, three runs were made



The tenperature of the external surface of the extrudate as it
“enters the shaping means is wthin the range of [err], suitably [err]
may be 8'55/25? The tenperature of the external surfaggy
extrudate as’| eX|ts the shapi ng neans;qyray be as |ow as about erf?
the extrudate only undergoes sone cooling froma water-cool ed shaping
means. The tenperature of the external surface of the extrudate may be
about 30 Cif the extrudate is shaped and cooled to the
pr edet er mweinguthengppagatuat describd® iMi thel Fivhe anbdiddme, The |
shapi ng neans nmay have a controlled tenperature gradi ent al ong the shaping
di e, or togemenextmider:, conditvicimpiang nthes. sanée termelation awéegeent
i s advant ageausly high at the shaping end, or tapering end, of the shaping
means and ugediuaWighddhesaexsepbiendthate ﬁhwnsjﬂmnoandfeedewlwas he
predeterm ned cutting tenperature is less than [err] and is nore preferably
| ess than }e08] 1/hiwar efgr @he25%hdpedwedghtudsdlutbbncaf gilykeroli |ination
material retains its shape, or circunferential dinension, .

water, and the extruder die size was 5.5mm in diameter.

Table 1 below gives details of thé, results.

IABLE 1
Run number =~ = |20/1/94/01 | 20/1/94/02 | 20/1/94/03
Haul off speed (m/m_in) 12.9 15.5 ' 11.3
Back pressufe (bar) 7 7 ' .8
Throughput '.(g/min) 159 155 | 156
Extrudate moisture 8.44 7.95 8.36
content (%) _
Extrudate glycerol 4.47 4.58 - 4.32
content (% dwb)
Weight (mg/108mm rod) 1420 | 1180 1720
Circumference (mm) 25.60 |  25.59 27.45
Pressure drop (mm 594 | 435 689
WG/108mm rod) | |
Firmness (%) 89.89 87.96 92.33
Density (mg/cc) . 252 210 266

dwb = dry weight basis

The water-soluble polysaccharide-containing extruded
tobacco .s'moke filtration material produced aééording to

the invention is a foamed open cellular structure which



9 and the physical characteristics, i.e. pressure drop, are substantially
unal tered. The extrudate conveying neans may run at a speed in a range of
[err]. Weosnged of the conveying neans will be determ negcpeinosnggente to
the output required of the extruder. The physical characteristics of
the extrudate vary with the variation in haul off speed above the extrusion
speed of the extrudate fromthe extruder die. The cut |engths of extruded

t obacco snoke filtration material nmay be fed to a hopper for supply to a
filter tippaldowschidraw Thefexsmoker dilkereslongpri séhixlpl ufhlteysof titees,
whi ch may consequently increase the throughput of the extruder. In order

t hat the inpesmtiicmliagecamatienndd stbed smeke and which is degradable

under the natural weather conditions of, the environment.
When the process is run with an extruder die having
two die holes, the extrudate obtained from each die was

substantially similar.



readily carried into effect, reference will now be nmade to the -
acconpanyi ng di agrammati c drawi ng which shows downstream handl i ng
appar at woasswdi ng to the invention. The draw ng shows aRCEGBISEM63 and -
downst r eam handli-ng- appar_atus i1l particuMarly suited-for starch-cantaining
t obacco srm \pf Blstrati o t-ér| al” to produce tobacco snoke filter el enments.
Downst r eam an extytder die P the apparatus 1 ullﬂaﬂl"umrlmﬂ means 3,
shapi ng nea extrudat e conveyi ng neans 5 and heat i ng
means is a hot air bl ower suppl yi ng CXMAIME at about [efr]" tS dfive off
excess noisture fromthe extrudate 7. Extrudate 7 extruded from a BC21

Cl extral extruder 10 corrpri ses a mxture of 65% cell uI ose acetate flake,
24% mai ze starch and 11% drox propyl ce ose. 25% s on of
gl ycerol iln watterPRASeREJ Qo @‘ eam aﬂa‘léilﬂ‘“!/ J?r"- a Vﬁ&elre' q‘r"&

h h th |
through the bar 0! ysméacscharfde-containmg extruded tobacco smoke

f11trat10n~material to_produce'tobacco smoke filter
elements, the method comprising the stepS- of

~conveying extrudate from an extruder die of an.
~extruder to a cutter, during the t:anspbrting of the
extrudate removing. excess moisture therefrom, if
required, providing the extrud&te at a temperature
suitable for shaping the extrudate, shaping the
extrudate to substantially . the required
circumferential dimension, cooling the shaped
extrudate to a predetermined cutting temperature,.and
cutting the shaped extrudaﬁe into filter element
lengths, multiples thereof or lengths as otherwise
desired. |

2. A prbcess_ according to Claim 1, wherein excess
moisture is removed from said extrudate by a heating
step. _

3. A process according to Claim 1 or 2, wherein said
extrudate is subject to haul off from the extruder
die of ah extruder. |

4. A process iccording to c1gig 3, wherein haul off is
effected by removing said ektrudate from the extruder
die of said extruder at a speed which is the same as

or greater than the extrusion speed of said extrudate

from said extruder. Sheet Has Been Replaced

TR




kg/ hr. The extruder die 2 is circular and HMILH*!{H,MHUIHM the exit die
tenperature was [err]. The tenperature pr xparrel was [err]
and [err] MO% i na=-bar-rel section.. The conveyi ng nmeans SPECHEBIVYEE o

co-operating pair off{ gfrf"dé)v_'eq'; bélkts: & |;ThéS groove radius together formed a
di amet er of nomi nal I[y__S_er?‘%‘ PThe igr o'oveg belts 8 are thus operable to draw

the extrudate 7 away from the ext¥agger-die, or haul off the extrudate, at

any chosen speed._ The conve in%E ans 5 was run at 15mmin and may be |
driven at an€‘con%r8FP8&5§p &G g&d‘%é’r‘? B SPReAIGlGimSTHE SpdiRereint he

conveying neans ried. as  requjred, depending on the desired

an. he ya
product characterfﬁ??t’:gg OFhSRAR | £ ﬂt§p§a%‘ac § b@co?ﬁ?%ﬂ’%d $3149
extrudate. - SomcSSeraeRf o PhrSiaE o - AUBRIRS st HUSag HABi ng
Fun at & speed ot 48uSRA T RRLABABR, T LPONCY Conveyi ng means speed nmay be
utilised, dependi9pPHcess according to any one of Claims 1~4, wherein
shaping of said extrudate occurs by passing said
extrudate through a vacuum forming device to expand
said extrudate to a desired size.

7.. A process according to any one of Claims 1-6, wherein
the shaping stage also includes cooling of said
extrudate.

8. A process according to any one of Claims 1-7, wherein
said extruder comprises a vacuum venting system to
control the extrudate moisture content exit the die
of said .extruder.

9. A process according to any one of Claims 1-8, wherein
the temperature of the extrudate at the exit die is
within the range of 90-200°C.

10. A process according to any one of the preceding
claims, wherein in the heating stage the extrudate
temperature is _within the range of 50-100°C.

1l. A process according to any one of the preceding
clainms, whgrein the temperature of the external
surface of .said extrudate as said extrudate enters
said shaping means is within the range of 50-200°C.

12. A process according to any one of the preceding

claims, wherein the temperature of the external

heet Has Been RTlaced
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" the extruder used, the throughput |Immumﬂmm{‘u physi cal characteristics

required of the extrudate In thi shapi ng nmeans 4 conpri ses
a water net al bIock9vv|thataper|ng orifice 10 tapers .

down tov{aar)t%z ce—di-anreter—of~—nom nal | ¥ 8mm The. terrperalt’ﬁlrlléno t he _ '
ext ernal surfiagei®e-Eherextaidatle 7 as It enters the shaping neans 4 is
about [err], ;t WhiFeh* t*"onpbratuue the extrudate s still flexible and
pliable. At € irthe shapi ng neans 4 the extrudate external surface
tenperature issabfdcel df |said\edtredatendst Falid acepddat@t @xitseghier es
cooling to a predetermned cutting tenperature before cutti ng can occur to
produce rod | espabingomeansdisstamtlophysi gabc.characteristics. The
predeterm ned cutting tenperature i s about [err] throughout t he extrudate
body for wbe raci procesdi saecbrdiment . tdhe Clmiped 12} exheriim i thehen
fed, usually in

Y temperature of the external surface of the extrudate

is about 30°C.

14. A process' 'aécording to any one of the pt:'eceding
clainms, whe_ré"in the predetermined cutfing temperature
of said extrudate is less than 40°C.

15 A process "according to Claim 14, - wherein the
predeteminéd cutﬁing temperature of said extrudate
is less than 30°C.

16. _."Downstream ‘handling - apparatus:' for water-soluble
polysaccharide-ccmtaining extruded tobacco smoke
filtration material, said apparatus comprising
extrudate conveying means operable '-ta. trave_l at a
speed'. relative to the extrusion: speed of the
extrudate as the eﬁ:trudate' exits the extruder die,
means operable to heét_ the extrudate to remove exzcess
moisture from the extrudate, if required, shaping
means to shape the extrudate, c.ooling means to cool
thé extrudate and a cutter to cut the tshaped
extrudate into tobacco smoke filter element lengths,
multiples thereof or lengths as otherwise desired.

17. Apparatus :according to c1aim' 16, wherein said
extrudate conveymg means comprises a flexible belt.

18. Apparatus accardlng to Claim 17, where:m the flexible

belt comprises grooves "of the same . or smaller

This Sheet Has Been Rerlace
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e e e hopser (oo srovey | MBIMNIIRAINGS cSorene: Pree'”
conveyi Ng g ek)sgedpy conprise a series of “ro'lers.* Sets of 8%@%& he

arranged upstream an@lr—_dﬂ&ﬁstxeamﬁr 9at|ﬂ ans >_and.-d
shapi ng neans so thaﬂ TG extirudat e- i uppor t 35 Replabe@l downstr eam
handl i ng stages. The'llrol | eFs*bf{ h___c_a /eyi ng I eated or

cool ed- as desired, éc*e"t:d?‘n‘g"to Their Iocatlon l'ing process.

EXAVPLE 1 In or daimeRsdehe! tad N £Ke eEhBpRaC eftdile Of fo orPeBEngys
extrudat e conveyi ng neans on the phy5|ca characteristics o extru ate,

three runs vere &aﬂenszoia&w%wﬁé!&Wéts@ldeéﬁ&ﬁ?hbﬂ the first
enbodi nent. The sane extruder conditions and the sane formulation were

19. Apparatus according to Claim 16, wherein said
extrudate conveying means is a perforated belt.

20. Apparatus according to Claim 16, wherein said
extrudate conveying means compris_es a series of
rollers.

21. Apparatus according to any' one of Claims 16-21,
wherein said extrudate- conveying means is located
downstream of saiad shﬁping means.

22. Apparatus according to Claim 17, wherein there is
provided one or more extrudate conveying means.

23. Apparatus according to any one of Claims 16-22,
wherein the means to heat the extrudate to remove
excess moisture is selected from one or more of the
group consisting of a hot air blower, a microwave
heater, an infra-red heater, a radio-frequency heater
or a thermal jacket.

24. Apparatus according to any one of Claims 16-23,
wherein said shaping means comprises a device with
grooves or one oOr more ori'fice(s) which have a
reducing radius or diameter along their path 'in order
to shape the said extrudate to the required
dimension.

25. Apparatus according to Claim 24, wherein said shaping
means comprises one of the group consisting of a
metal block with an orifice tapering to the required

circumferential dimension; a garniture and flexible



used, with the exception that th “ ate was 1.08 1/ hr, for a
25% by wei ght sol ution of gl ycerﬁm“‘gmﬁ%unnu I;ﬁﬁy]t he extruder die size was
5.5mm i nweiodpBgesr . Tabl e 1 bel ow §i ves det"ai I°'s 8f the res%ﬁﬁﬁ%nﬂyﬂﬂﬂé 1 -

[err] The water-sol ubl e pol-ysacchari de-ggntaini ng extruded tobacco snoke -

filtration materi-al>-produced aceording to the invention is a foaned open
cel l ul ar structgféﬁmhpgh“h;églAlNB{l: ~ A process of downstream handling of .
a mater-solubIefpplx§§gghQLEHEzcgﬂ¥alnlng degradabl e extruded tobacco snoke
filtration mat eba#@;t oopeodore mobecctemperatiidd erconereliod tdrosvedod
conprising the steps of conveying extrudate from an extruder die of an
extruder to a cueldersdurihe ghooveansyuor bneg efidt b€ ethe udaildercnaxisg
excess noisture therefrom 'if ' '

being of a radius which decreases towards the other

end of the roller éxié; twin co-operating grooved

rollers providing a rotary sizing dié or a vacuum

forming device.

26. Apparatus according to Claims 24 or 25, wherein said
shaping means also comprises cooling means.

27. Apparatus acco:ding to any one of Claims 16-26,
wherein said: cutter is selected from the group
consisting of a rotary _cugter, a reciprocating
cutter, a cylindrical cutter, a nip cutter, a laser
cutter or cutting means as used in conventional
cigarette and filter production machinery.

.28. Apparatus according to any one of Claims 16-27,
wherein the extruder comprises a vacuum venting
system. |

29. Apparatus according to any one of Claims 16-28,
wherein said cooling means.is selected from the group
consisting of a cold air_blqwer, a cooling jacket or
a cooled shaping die.

30. A method of the downstream handling of water-soluble

| polysaccharide-containing extruded tobacco smoke
filtration imaterial substantially as described with
reference to Figure 1 hereof. | |

31. Downstream handling appa:atus for water-soluble

polysaccharide-containing extruded tobacco __smoke

. This Sheet Has Been -Reﬂlaccd-
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required, providi ng m’ﬂl a tenperature . sui: tabl e \f or shapi ng the
extrudate, shaping t aﬂw m&m,mm Srutﬁ/an;l alty - he required
ci r cuinf erewdg’gl j;mensi on, ténpérat ur e of= thge. wextier n rface of said
extrudate as sal extrudate ent ers said sﬁ pi ngeans—Hel ng REVEBIS0RE
range of [err], non-naturally cooling the sﬁéped extrudate to a

predeterm ned cutting tenperature using cooling nmeahs, and cutting the
shaped extrudate into filter elenment |engths, multiples thereof or Iengths
as otherw se desiffltr#tionAmaby S m er,
excess noisture is renoved fromégg]%} e?tarsggsgkq%né’oh%%% jelbeg\h E'i:hA
process accor di ngreferdmien o OF igurdher Rip 8?' d extrudate i's subject to
haul off fromthe extruder die of an extrug A process according to-
Claim 3, wherein haul off is effected by rermw ng said extrudate fromthe
ext ruder

This Sheet Has Been Re:
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¥

die of .said extruder at a speed which is the sane as or greater than the
extrusi on speed of said extrudate from said extruder. 5. A process
accordi ng w0 93B)pepne of Clains 1-4, wherein shaping of said extrudate
occurs by passing said extrudate through a shapi ng devi ce pP&HEBIFH8R
requi red di mension. 6. A process according to any one of Cains 1-4,
wher ei n shapi ng of said extrudate occurs by passirig said extrudate

t hrough a vacuum form ng device to expand‘ﬁajd extrudate to a desired size.
7. A process according to any one of Clains 1-6, wherein the shaping
stage al so includes cooling of said extrudate. 8. A process according to
any one of Clains 1-7, wherein said extruder conprises a vacuumventing
systemto control the extrudate noisture copt ent exit the die of said
extruder. _ |
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9. A process according to'any one of dains 1-8,Rﬁﬁ§A€EﬂﬁQﬁpgp gﬁgrature

e -)I'L
T
h
r

of the extrudate at the exit die is within the rangg-offterti—
pfocess according to any one of the preceding claijng, $ger nin 3 :
heating stage the extrudate tenperature is wthin ftHe Hﬁﬁ%ﬁﬁw[ei J. 1L
process according to any one of the preceding claijns—wherejn fhPsvf
u

Bintat

tenperature of the external surface of said extrudate as said extruglate
exits the shaping nmeans is as low as [err]. 12 =—A—proecess—raecedrdi ng
to Claim 11, whar&he tdimaampindustry pof fohe faltenatdlons widwae s t ke
extrudate is about [err]. 13. A process according to any one of the
precedi ng clBR¥e, thRcrernirgaeptedot Sommer axpand aremnpcraided pfodact

extrudate is less than [err]. 14. A process according to Caim 13, wherein
t he upon extrus&on]from thepdle so that togacco smoke can be

drawn through the filtration material to effectively
reduce certain particulate matter smoke components. We
also have the requirement to provide a rod of filtration
material which has a consistent circumference dimension
and pressure drop characteristic. These features are
specific to the requirement of the tobacco industry as far
as extruded tobacco smoke filtration materials are
concerned. These requirements place burdens on the
extrusion technologist when making tobacco smoke
filtration material which aren't seen in the food or
plastics extrusion industry.

This invention has as an object the provision of a
method for producing a consistent sized or shaped length
of filtration material from which to produce tobacco smoke
filter elements having acceptable pressure drop
characteristics.

- This invention has as a further object the provision
of a degradable tobacco smoke filtration material. As
used herein the term degradable means that all water
soluble or water dispersible components are dissolved or
dispersed and the non-water soluble or non-water
dispersible components do not form a fused or melted
amalgamation upon addition of water. There is a change in
physical form, the strength and shaﬁe of the extrudate

being lost due tofthe effects of water and/or sunlight.
AMENDED SHEET
IPEA/EP
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’ . IV & NP 2 o,
predeterm ned cutting tenperature of said extrB ghéLEE&%QESHEHab [err]. 15.
Downstrean1handllng apparatus in use to provide{water-sol ubl ej | .
polysaccharlde cont ai ni ng degradabl e extrude¢d|t opgapp pogkej f|ltration
material, said apparatus conprising an e« ruder{having an ext uEer di e,

extrudate conveyi ng neans operable to travel ft° ve to the
extrusion speed of the extrudate as the extruflate exits the extypuder die,
means oper abl e to heat the extrudate to renove excess noisture fromthe
extrudate, if ref Eéﬁh &ty Sragif keptinp e he2e05ud02, discloses

t enperature of the extern% surface of said extrudate as said extrudate

enters sai d®sh&FIFSH ang belqﬂj‘wq hi # t hEeaBede J&flltambioncoonatigraeins to

: | th t.t to_cutf fhe shaped extrudate into tobacco
g(r)rgke f|GI te )e('t?&gﬁqﬂ& &slr#s‘ e%}??"r%‘f’e%{t hBP 8 agrhpgiden dateriader ande

e e Eypcsepar e BE6ARGENSort bnd Alodis WS Chesad CxLEudate

conveyi ng nmeans conpri ses exi
degradable as defined above. The specification teaches

little about the downstream processes to which such a
product may be subjected.

US Patent No. 2,806,474 also describes a process and
apparatus for producing a non-foamed polysaccharide
containing material extruded to the required circumference
by means of a piston extruder. Heat is used to remove all
the water and to solidify the extruded rod. The
polysaccharide material is used as the means to adhere
plastic particles together at their points of contact.
Neither of these two processes teach non-natural cooling
of a foamed, polysaccharide-containing extrudate or a
particular range of temperature at which shaping of the
extrudate occurs.

US Patent No. 4,279,848, Swiss Patent No. 525 632 and
British Patent Specification No. 2 015 921 disclose
various downstream apparatus for non-polysaccharide
containing filtration products. The problems to be solved
in these specifications differ from the problem to be
solved in the presenf application, namely the provision of
a downstream handling process adapted to a foamed
polysaccharide~containing extrudate having consistent
shape and dimension with acceptable pressure drop

-

characteristics.

AMENDED SHEET
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17. Apparatus according to Caim 16, wherein the erX|bIe belt conprises
grooves, of the-sane or snaller -di-nmensi on as the shapec

ot hef wi 'se* di men 190 shape sai d extrudat § 6l SIS
according to ﬁ' Il% Hw sai digext r udat ef cprve-Re-hedHE s a
perforated belt: according to Cgim 15 whereijn ; sai d

extrudate conveylng means conprises a series of roIIer§54£R1%mpa at us
according to any one of dains 15-20, wherein saiq d dat e conveyi:ng
means is | ocated downstream of said sHLAIMB neans. : Apparatus agcordi ng
to Caim16, wherein there is provided one or nore ex 2
means. 22. Apparatus according to any one of Cains 15-21, wherein the

neans to he t th extrudat e %o renpve excess 1sture is selected_from one
or more of process of downstream handling of a water-soluble

polysaccharide-containing degradable extruded tobacco
smoke filtration material to produce tobacco smoke
filter elements, the method comprising the steps of
conveying extrudate from an extruder die of an
extruder to a cutter, during the transporting of the
extrudate removing excess moisture therefrom, if
required, providing the extrudate at a temperature
suitable for shaping the extrudate, shaping the
extrudate to substantially the required
circumferential dimension, the temperature of the
external surface of said extrudate as said extrudate
enters said shaping means being within the range of
50-200°C, non-naturally cooling the shaped extrudate
to a predetermined cutting temperature using coecling
means, and cutting the shaped extrudate into filter
element lengths, multiples therecf or lengths as
otherwise desired.

2. A process according to <Claim 1, wherein excess
moisture is removed from said extrudate by a heating
step.

3. A process according to Claim 1 or 2, wherein said
extrudate is subject to haul off from the extruder
die of an extruder.

4. A process according to Claim 3, wherein haul off is

effected by }emoving said extrudate from the extruder

AMENDED SHEET
IPEA/EP



. REPLACEMENT SHEFT!
group consi-sting-of a hot air blower, a mcrowave lefiter, —amrmnt-re:red
heater, a radio-frequency heater or a thernmal jacket tup ’
accor di hg* toummnmm ' 15-22, wherein saidjfs aﬁﬁéﬁ%@h c
a device w tHAN "mﬁmgr nore orif4ce(s) whic | N
radi us or dianeter "al &ngStheir path in order to shape the said _gf
extrudate to the required dinension. 24. Apparatus accordtng—te ai m
23, wherein said shaping neans conpri ses one of the group consisting of a
18 netal block wdile af gaid cextopder ngtt e tspeedeqiiiadd is rthef samet iasl

di mension; a garniture and flexible band; one or nore tenperature
controll ed groo®¥dgrsaters than therxtrusiomespeed oLt Baidoekgrugdate

bei ng of a radius which decreases towards the other
from said extruder.

vl

pNpri ses

5. A process according to any one of Claims 1-4, wherein
shaping of said extrudate occurs by passing said
extrudate through a shaping device providing the
required dimension.

6. A process according to any one of Claims 1-4, wherein
shaping of said extrudate occurs by passing said
extrudate through a vacuum forming device to expand
said extrudate to a desired size.

7. A process according to any one of Claims 1-6, wherein
the shaping stage also includes cooling of said
extrudate.

8. A process according to any one of Claims 1-7, wherein
said extruder comprises a vacuum venting system to
control the extrudate moisture content exit the die
of said extruder.

9. A process according to any one of Claims 1-8, wherein
the temperature of the extrudate at the exit die is
within the range of 90-200°C.

10. A process according to any one of the preceding
claims, wherein in the heating stage the extrudate
temperature is within the range of 50-100°C.

11. A process according to any one of the preceding
claims, wherein the temperature of the external
surface of said extrudate as said extrudate exits the

shaping means is as low as 40°C.
AN CLs SREET
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end of the roller axis; twin co-operating groove 38L$Gﬁﬂﬂ$ﬁb&ﬁﬁﬁﬁ a
rotary sizing die or a vacu orm ng device. 25 par at us ding to

¢ ai hs’ 23 or 2 mm“ﬂﬂ m%ﬁhapi ng nmeans al so CDrTﬁrSﬁpR &Zéél ijng nmeans.
26. Apparat us g““ s one of Cl g ns 15-R5, MhEFEIJ [ utter is
sel ected fromthe §rolip consisting of a rotary cutTer—a—teeiprdcqting
cutter, a cylindrical cutter, a nip cutter, a |dser cutter or cutting neans
as used in conventional cigarette and filter production wacHhi 27.

Appar at us aéaardﬁngHRPQQESon@09¢r€iagnst§}:&ﬂaMMerénntrwheﬂaimdethe

conprises a vacuumventing system 28. Apparatus according to any one of

C ai ns 15-27, whéPBPRrasugec &f i the nexkernalssuefpsg forvheceytsugate
consisting of a cold air gbg%Fr, a cooling jacket or a cool ed shaping die.

13.

14.

15-

le6.

is about

A process according to any one of the preceding
claims, wherein the predetermined cutting temperature
of said extrudate is less than 40°C.

A process according to Claim 13, wherein the
predetermined cutting temperature of said extrudate
is less than 30°C.

Downstream handling apparatus in use to provide
water-soluble polysaccharide-containing degradable
extruded tobacco smoke filtration material, said
apparatus comprising an extruder having an extruder
die, extrudate conveying means operable to travel at
a speed relative to the extrusion speed of the
extrudate as the extrudate exits .the extruder die,
means operable to heat the extrudate to remove excess
moisture from the extrudate, if required, shaping
means to shape the extrudate, the temperature of the
external surface of said extrudate as said extrudate
enters said shaping means being within the range of
50-200°C, cooling means to cool the extrudate and a
cutter to cut the shaped extrudate into tobacco smoke
filter element lengths, multiples thereof or lengths
as otherwise desired.

Apparatus according to Claim 15, wherein said

extrudate conveying means comprises a flexible belt.

-

AMENDED SHEET
IPEA/EP



band; one or nore tenperaiure control |l ed grooveq AQEQE%HBSHEE$%ves at
one end of the roller axis being of a radius whijclh decreaSes pards t he

ot hef “end of t W n co-operatingfgfooy ppob rs oviding a
rotary sizing m‘ma |“3|“Emmr“ orm ng devi ce. 26. Ap?)gr at uggaccor ding to
Clainms 24 or 25¢ vhereifl sid shapi ng neans al sp CO (g neans.
27. Apparatus according to any one of Cains 16L26, wherein said cutter is
selected fromthe group consisting of a rotary cutter, a recrprocating
cutter, a ¥¥tindPPaaptustaecordingpteucledn 46 ,a5drenain dthe of lexibie ng
means as used _in conventional cigarette and filter production

machi nery. 28. B@bhr aCQEPrises: digpoves £§ bBhe &rmeq A% snaller

wherein the extrygder conprises vacu ventln stem 29. ar at us
accordi ng to any®thenstor affis %59285g®9 &?Q§ﬁﬂl eryise

sel ected fromthe, 9roUp ed so as to shape said extrudate.

18. Apparatus according to Claim 15, wherein said
extrudate conveying means is a perforated belt.

19. Apparatus according to Cl;im 15, wherein said
extrudate conveying means comprises a series of
rollers.

20. Apparatus according to any one of Claims 15-20,
wherein said extrudate conveying means is located
downstream of said shaping means.

21. Apparatusl according to Claim 16, wherein there is
proﬁided one or more extrudate conveying means.

22. Apparatus according to_ any one of Claims 15-21, -
wherein the means to heat the extrudate to remove
excess moisture is selected from one or more of the
group consisting of a hot air blower, a microwave
heater, an infra-red heater, a radio-frequency heater
or a thermal jacket.

23. Apparatus according to any one of Claims 15-22,
wherein said shaping means comprises a device with
grooves or one or more orifice(s) which have a
reducing radius or diameter along their path in order
to shape the said extrudate to the required
dimension.

24. Apparatus according to Claim 23, wherein said shaping

means comprises one of the group consisting of a
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consi sting of a-cold air blower, a cooling jack
ol ubl e

30. A pethod of i ndl i ng of watef-
Bol'ysacchari de- 3@8!@\;“““3““‘“‘“\?%(1 tobacco kd 5 APRM&tj o
substantially a tbed wth referencésto Fijgure 1 hereof.

Downstream handling apparatus for water-sol _ _
pol ysacchari de- cont ai ni ng ext ruded t obacco filtratijon

[ ' I s described with reference to Figure 1 hereof.
mat eri al SUbStan%é%afléﬁoék wgth an orifice tapering tg the required

5
3

=

circumferential dimension; a garniture and flexible
band; one or more temperature 9ontrolled grooved
rollers, the grooves at one end éf the roller axis
being of a radius which decreases towards the other
end of the roller axis; twin co-operating grooved
rollers providing a rotary sizing die or a wvacuum
forming device.

25. Apparatus according to Claims 23 or 24, wherein said
shaping means also comprises cooling means.

26. Apparatus according to any one of Claims 15-25,
wherein said cutter is selected from the group
consisting of a rotary cutter, a reciprocating
cutter, a cylindrical cutter, a nip cutter, a laser
cutter or cutting means as used in conventional
cigarette and filter production machinery.

27. BApparatus according to any one of Claims 15-26,
wherein the extruder comprises a vacuum venting
systen.

28. Apparatus according to any one of Claims 15-27,
wherein said cooling means is selected from the group
consisting of a cold air blower, a cooling jacket or

a cooled shaping die.
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