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IMPROVEMENT IN CIGARETTE MAKING
BACKGROUND
This invention relates to the processing of cigarette
tobacco and in particular to the making of cigarettes with
reduced packing density without sigmnificant loss of firmness.

In the manufacture of cigarettes, as a rule, pneumatic
conveying systems are used to transport the cut tobacco filler to
the cigarette maker. An air lock at the entrance to the
cigarette maker is used to separate the tobacco from the driving
air stream, with the tobacco dropping out of the air lock into a
hopper. The hopper is equipped with means to form a uniform

3 tobacco flew, open out the bulk tobacco and generate single
fibres, and to eliminate foreign parts and stems. Generally the
tobacco is fed in small portions into a reservoir from which a
steep-angle conveyer belt armed with needles or spikes
continuously feeds the tobacco into a bulking chute. A level
sensor in combination with a speed control of the steep-angle
conveyer belt keeps the level in the hopper constant. At the
downstream end of the chute is a discharge roller armed with
needles. This roller, or carded drum, picks up the tobacco at a
uniform rate generating a continuous flow of tobacco. A
relatively fast rotating picker-roller then combs the tobacco out
of the carded drum and projects it into a fast-moving air stream
belt. This leads substantially to a desirable distribution of
single tobacco particles, necessary for the subsegquent separation
of winnowers (generally veins and stems of the tobacco leaf) and
for the formation of a relatively uniform tobacco rod. In some
machines a rotating collector tube supports the upward
acceleration of the fibres. During this transport and heavy
particle separation process some degradation of tobacco particles
_occurs leading to a loss in quality of resulting cigarettes. The
tobacco rod is formed by a narrow perforated conveyor belt of
about eight to ten millimetres in width moving gquickly at right
angles to the direction of pneumatic conveyance. Degradation in
cigarette making machines occurs mostly in the elevator conveyor,

carding drums and picker winnower assemblies.
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,Jhis ,invention relates to the processing of cigarette tobacco and in -
particular to the making of cigarettes with reduced packing density w thout
significant | oss of firnmmess. In the manufacture of cigarettes, as a
rul e, pneumatic conveying systens are used to transport the cut tobacco
filler to the cigarette maker. An air lock at the entrance to the cigarette
maker is used Fhrrasserasbieheot HIREBLFPDMRITR ArevRrREPHied S &A% with the
tobﬁcco dfpRicdg apdt g@feidla yaicbns Dédkrdditte dnkdpger (a)Thmokappeflagoerui pped
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st eep- angia leamveyehabet terdrcmeds W dih amedbesesr spi kes (f) are purely
physical and normally can be predicted with a high degree of
confidence by four properties of the tobacco rod. Those
properties are (i) tobacco packing density, (ii) blend filling
power, (iii) level and type of add-backs, and (iv) particle size

distribution.

The fragility of cigarettes is closely related to the
packing density of the tobacco and to particle size. Reduction
of the packing density using current manufacturing methods has

f; not been satisfactorily achieved as the resulting cigarettes tend
to be too fragile leading to significant handling losses.
Further, the tobacco particle size normally found in cigarettes
produced by current manufacturing methods is generally well below

-

that which would produce optimum guality cigarettes. There are
several reasons for this, including («a) the size of the threshed
lamina, (B) the primary processing, (y) the handling of the cut
filler, and (6) degradation of tobacco particles in the cigarette

making machine.

It is an object of the present invention to provide an
improvement in the cigarette making process to reduce tobacco

degradation.

h It is also an object of the present invention to provide a
cigarette making process which results in cigarettes with reduced

packing density without significant loss of firmness.

According to this invention there is provided an
.improvement in the making of cigarettes said improvement
éémprising the forming of cigarettes from tobacco filler which is
at a temperature in excess of 35° Celsius and having an elevated
moisture content, conventional moisture content being less than
approximately 12.4% by weight. According to one aspect of the
invention particles of tobacco filler having a moisture content
of between 13.5% and 17% by weight are heated by being exposed‘to

a heating means having a temperature of between 35° and 60°
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,conti,nuously f.eeds the tobacco into a bul king chute. A level sensor in
conbination with a speed control of the steep-angle conveyer belt keeps the
| evel in the hopper constant. At the downstreamend of the chute is a
di scharge roller armed with needles. This roller, or carded drum picks up

the tobacco at a uniformrate generating a continuous flow of tobacco. A
rel ativelSelsdee pefare pigioc KeFmed| 1RO t1RAREONBSE he RFETEEI6UR of the
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rod conveyor belt or from the tobacco feeding system supplying

the distributor.

" According to another aspect of the invention there is
provided an improved cigarette making machine wherein the
improvement comprises the provision of means to heat tobacco
filler particles prior to the making of cigarettes. As

="} previously indicated, the heating means may comprise or may be
selected from infrared radiation sources, hot water jackets,
heating coils, microwave radiation sources or air heated by any
one or more of the foregoing. Preferably the heating means is
heated air fed into the pneumatic conveying system either prior
to entry of the tobacco filler into the cigarette maker or prior

to the making of tobacco rod.

The making of cigarettes from tobacco fibres heated in this
way has been found to result in reduced degradation of the
tobacco during transport and reduced degradation within the
cigarette maker. The first effect arises because the employment
of an elevated temperature during cigarette making increases the
moisture loss during the transport of tobacco material between
the hopper and the cigarette maker. To produce cigarettes at a
fixed final moisture content, the initial moisture content in the
cut filler must be higher than would be the case were the tobacco

-u»“

to be at a lower temperature. This increase in moisture content
is believed to result in better resistance to degradation during
_mechanical and pneumatic handling. Previously, attempts to
ﬁfoduce cigarettes using cut filler at ambient temperature and
having a high moisture content resulted in inferior products. A
second effect arises from the imparting of a false order to the
tobacco particles due to the heating itself, contributing to
increased pliability of the tobacco particles which has the
effect of potentially reducing degradation during the cigarette

making process.
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pccurs. leading to a loss in quality of resulting cigarettes. The tobacco
rod is formed by a narrow perforated conveyor belt of about eight to ten

mllinmetres in width noving quickly at right angles to the direction of

pneumatic conveyance. Degradation in cigarette naking machi nes occurs

nostly in the el evator conveyor, cardin druns glcker W nnower
Further, the filling power the to acc particles is

assenbl i es.
increased. This leads to the achievement of lower packing

densities. Experimental investigations have shown that warm
tobacco packs less densely than cool tobacco. It may be expected
from this that tobacco, when processed at an elevated temperature
(and held at a controlled cigarette density) would yield firmer
cigarettes than would be possible at the standard working

temperature.

It has been observed that finished cigarettes are hotter
than normal and a cooling period or process prior to packing is

required.

DESCRIPTION OF PREFERRED EMBODIMENT OF THE INVENTION

o So that the invention may be more clearly understood
reference is made to the accompanying non-limitative drawings in
which

Figure 1 is a section through the hopper of a Molins MK-9

cigarette maker prior to modification;

Figure 2 is a section through portion of the hopper of a
Molins MK-9 cigarette maker modified according to the invention;

Figure 3 is a schematic diagram of the pipeline of the
small fan circuit of a Molins MK-9 cigarette maker modified

according to the invention; and

Figure 4 shows a partially phantom rear perspective view of
the hopper and small fan circuit of a Molins MK-9 cigarette maker

modified according to the invention.

In Figure 1 the numeral 10 denotes a predistributor hopper
_containing cut tobacco 12. Level sensor 14 in combination with a
'éﬁéed control of steep-angle conveyor 16 keeps the level of

tobacco below a predetermined maximum so that the pressure
against the steep-angle conveyor 16, and consequently the amount
of tobacco picked up by needles 18, is very uniform. The steep-
angle conveyor continuously feeds cut tobacco past refuse roller
20 and elevator cleaner 22 into a bulking chute 24. A carded '’
drum 26 armed with needles 28 at the downstream end of bulk chute
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2 . ,. Characteristics of cigarettes which are affected by the tobacco are
generally considered to include (a) snoking flavour, (b) occurrences of
spotting, (c) firmess of the tobacco rod, (d) collapse during snoking, (e)
cull strength, and (f) degree of end fallout. Characteristics, or
attributes, (c o (f) are purely physical, and normally can be predi ct ed
with a hi2ghPde F’e‘éP I St d8RRECHVAT Gt OREr FRES ‘B'fertel’?é( PBBaERL #hd.
Those prepechiésuanse {ligw bdbaocbacpackidmpndenrsirpyating smallérd Eatrdéedg power,
(i) lewhmand types ducaddebaghksry Snddd \ovRakbi &h &rd 2@ r@hstrbpution.

carded drum. A relatively fast rotating picker-roller 32 combs
the tobacco off the surface of the carded drum 26 and projects it

into an upwardly directed fast-moving air stream generated by air
passing through jet block 35. Rotating collector tube 36
supports the upward acceleration of the cut tobacco. Winnowers
are separated out of the air stream because of differences in
ratio of particle mass to aerocdynamic resistance. Further
separation occurs in flotation chamber 38 with the winnowers
falling into spill pipe 40. The tobacco particles are
accelerated up chimney 42 to the cigarette forming part of the

maker.

()

Modification of the cigarette maker to put the invention
into effect includes removing the standard and small fan 44 and
small fan motor 46 from within the confines of the making machine
and relocating them to the rear of the machine. The fan speed is
increased by using different pulleys. Ducting 48, incorporating
sliding joints to allow for variation between machines, is
installed between fan 44 and dust separator 50. A heat exchanger
52 is interposed in existing ducting 54 between the small fan 44
and the flotation chamber 38, at a 90° bend 56. The plastic air
diffuser in jet plate 34 is replaced by a stainless steel
diffuser 58 to prevent warping. Air, after heating in heat
exchanger 52, passes along ducting 54 to the stainless steel
diffuser from whence it is diverted evenly up the chimney door
after passing through jet block 34. The tobacco particles are
heated whilst being transported over the jet block 34 and within
the flotation chamber 38. Return air goes through ducting 48,
via dust separator 50, to small fan 44 thus completing the loop.
The dust separator 50 performs the same functions as in an

s

*unpodified cigarette maker.

The temperature of the air stream after heating of the
tobacco has occurred is measured by a thermocouple at the top of
chimney 42. The temperature is monitored by a Eurotherm control
device (not shown here) which also activates a motorised, three-
way mixing valve in the pipes (not shown here) which supply water
to the heat exchanger 52. The water temperature in the heat
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The fragility of cigarettes is closely related to the packing density of
the tobacco and to particle size. Reduction of the packing density using
current manufacturing methods has not been satisfactorily achieved as the
resulting cigarettes tend to be too fragile |leading to significant handling
| osses. Further, the tobacco particle size norna ﬁé found in cigarettes

I
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In the flotation chamber 38, a perspex cover plate 60 is
fitted to the front of the chamber, allowing a two to eight
millimetre adjustable gap 62 for air entry. An aluminium
strengthening bar 64 is used at the base of the cover to prevent
warping. Heated air to the flotation chamber 38 is drawn through
a heating coil 66 (Figures 3 and 4), located at the rear of the
machine, and a 50 millimetre by 600 millimetre duct 68 located
under the machine. The hot water supplied to the heating coil 66

S is connected in series to the heat exchanger 52. Tobacco stem is
extracted to the central dust system after separation in the
flotation chamber. As in the standard MK-9 making machine, the
object of the flotation chamber is to remove overlarge stem
pieces from the tobacco mix. For the process of the invention,
the temperature of the air drawn into the chamber is increased by
a six row heating coil. This heating coil provides even heat
transfer from aluminium fins within the casing. Hot water flow
rate through the coil is the same as for the heat exchanger.
Variations in inlet temperature are slight, as the air is drawn
into the chamber at a low velocity. Stem extraction to the
central system is via a spill pipe 40, which is installed as a
kit and passes under the machine. Air temperature in chimney 42
is dependent on the flotation chamber setting. An enlarged rear

® vent 70 is provided to direct air flow and stop tobacco entering

the spill pipe and dust extraction system.

A motor driven mixing valve is used to proportion water to
the heat exchanger. With velocity held constant by the fan, air
_passing through can be controlled to +1° Celsius. Temperature is

| éénsed at the chimney exit by a PT100 thermocouple and a
Eurotherm type 818 controller may be used to adjust the three way
mixing valve in the water supply. Flow to the system may be
stopped either by turning off the control or manually controlling
the valve. The Eurotherm device may incorporate preset alarms
which can be used to shut down the making machine should water’

temperature be outside pre-defined upper and lower limits.
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i nprovenent in.the cigarette making process to reduce tobacco degradation.
It is also an object of the present invention to provide a cigarette nmaking
process which results in cigarettes with reduced packing density w thout
significant |oss of firmmess. According to this invention there is
provi ded an inprovenent in the making of cigarettes said inprovenent
conprising the formng of cigarettes fromtobacco filler whisshoBserat a
tenperature in excess of 35[err] Celsius and having an el evated nvoisture
content, conventional noisture content Eeing | ess than approximtely 12.4%
by wei ght. According to one aspect o 2

1. Apparatus for preparing tobacco comprising means for
supplying tobacco, means for separating supplied tobacco into
fibers, means for conveying the separated tobacco fibers to a
tobacco rod former, and a heat source for heating the separated
tobacco fibers prior to said conveying means conveying the

separated tobacco fibers to the rod former.

2. Apparatus according to claim 1, wherein said tobacco
supplying means supplies tobacco having a moisture content
g greater than approximately 12.4%.

3. Apparatus according to claim 1 or 2 wherein said tobacco
supplying means supplies tobacco having a moisture content up to

approximately 17%.

4. Apparatus according to claim 1, 2 or 3 wherein said heat
source heats the separated tobacco fibers to a temperature

greater than approximately 35°C.

5. Apparatus according to claim 1, 2, 3 or 4 wherein said heat
source has a temperature between approximately 35°C and

approximately 60°C.

6. Apparatus according to claim 1, 2, 3 or 4 wherein said heat
source has a temperature between approximately 43°C and

approximately 52°C.

7. Apparatus according to any preceding claim, wherein said
cgnveying means comprises a pneumatic chimney providing driven
air conveying the separated tobacco fiber and further comprises

3

ducting for directing air to said heat source to be heated and
ducting for directing the heated air from the heat source to the
driven air of said pneumatic chimney conveying the separated

tobacco fibers to heat the tobacco fibers.

N |
W .



invention particles of tobacco filler having a noisture content of between

13. 5% and 17% by wei ght are heated by being exposed to a heating neans
having a tenperature of between 35[err] and 60[err]

C)
I‘“’/

*

8. Apparatus according to claim 7, wherein said ducting for
directing the heated air comprises ducting leading from said heat
source to said pneumatic chimney at a location where the
separated fibers are initially conveyed by driven air of said

pneumatic chamber.

9. Apparatus according to claim 7 or 8, wherein said cdnveying
means further comprises a fan providing the driven air to the
pneumatic chimney, said fan driving air past said heat source to
be heated to the pneumatic chimney via said ducting.

10. Apparatus according to claim 7, 8 or 9, wherein said heat
source heats the diverted air between approximately 35°C and

approximately 50°C.

11. Apparatus according to any preceding claim, wherein said
heat source is a heat exchanger containing heated water.

12. Apparatus according to claim 11, wherein the heated water

is approximately 82°C.

13. Apparatus according to any preceding claim, further
comprising a controller for controlling the temperature of said

heat source.

14. Apparatus according to claim 7, 8, 9 or 10, wherein said
ducting for directing air to said heat source is in fluid
communication with said pneumatic chimney, whereby a closed air

loop is formed.

15. Apparatus according to claim 14, wherein said pneumatic
chimney conveys the heated tobacco fibers to a conveyor belt
moving at a right angle thereto, wherein said ducting for
directing air to said heat source is in fluid communication with
séid pneumatic chimney at an upper portion of said chimney prior

to the conveyor belt.

l6. Apparatus according to any preceding claim, further

comprising a flotation chamber in fluid communication with said
supplying means and said conveying means, means for winnowing !
undesired components from the separated tobacco fibers in said
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Cel sius before being forned into tobacco rods. Preferably a tenperat%ré/ 7
‘range of between 43[err] and 52[err] Celsius is enployed. The heating neans
may be selected frominfrared radiation sources, hot water jackets, heating
coils, mcrowave radiation sources or air heated by any one or nore of the
foregoi ng. The heating process may take place during the accel eration of

t he t obactotfadiloar chambérc|besote onhe henddisstredbatmpongntiso atrhecpevepsblw r od

conveyor pelt,. oF fEHHQ]:t hed le?-EEde.fx<§>c_eﬂ~lgn€fo§YQ§.§éT&§1lH§;0|aﬁhrngot Qﬁl&l'ﬁéid but or .
According to anot provi ?\‘ée‘g i mpr oved
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means to ficont saddabeat source to said flotation chamber to heat tobacco

fibers therein.

17. Apparatus according to claim 16, wherein said conve?ing
means comprises a fan providing driven air to convey the tobacco
strands, said fan also driving air past said heat source to be
heated via said first ducting and to said flotation chamber via

said second ducting.

18. Apparatus accordiﬁg to claim 16, wherein said conveying
means comprises a pneumatic chimney providing driven air
conveying the separated tobacco fibers, further comprising third
ducting for directing the heated air from the heat source to the
driven air of said pneumatic chimney conveying the separated
tobacco fibers to heat the tobacco fibers.

\,*,i.l

19. Apparatus according to claim 18, wherein said conveying
means further comprises a fan providing the driven air to the
pneumatic chimney, said fan driving air past said heat source to
be heated and to the pneumatic chimney via said third ducting,
said fan also driving air past said heat source to be heated and
to said flotation chamber via said second ducting.

20. Apparatus according to claim 18 or 19 wherein said heating
source comprises a first heater for heating air driven to said
pneumatic chimney and a second heater for heating air driven to

.\.i. #-')

said flotation chamber.

21. Apparatus according to claim 16, 17, 18, 19 or 20 wherein

said heat source comprises a heating coil.

.
- e

22. Apparatus according to any of claims 16 to 21 further
comprising means for varying a volume of said flotation chamber,
said volume varying means varying a temperature of heated air to

heat tobacco fibers therein.
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filler particles prior to the nmaking of cigarettes. As previously

I ndi cated, the heating nmeans may conprise or nay be selected frominfrared
radi ati on sources, hot water jackets, heating coils, mcrowave radiation
sources or air heated by any one or nore. of the foregoing. Preferably the
heating nmeans is heated air fed into the pneumatic conveyi ng, system either
prior to ¢htryPRE2ATALS GESLEDLIRT | 41 PIhPECFREIRY g‘%%raéf“t'ew%rﬁﬁg’rno?a’rﬂ'i or to
t he maki ngofcdooappdying.means suppThesnedbharpothagigar@tiaisstfur@m t obacco

fibres hegtgd Jun tlbser "aadapheginboungd 19 gsesult in reduced degradation
of the tobacco guri ng transport and reduced degradation within the

cigarette maker. The first effect arises because the enploynent of an
el evat ed 2enpesmanas wduricagréigmriet ttaynpkeagding rdades wherein said

tobacco supplying means supplies tobacco having a moisture

content between approximately 13.5% and approximately 17%.

25. A method of preparing tobacco comprising the steps of,
providing a supply of tobacco fibers, pneumatically conveying the
supply of tobacco fibers to a tobacco rod former via driven air,
and heating the tobacco fibers prior to arrival at the tobacco

rod former.

‘Lb;.'.-'!

26. The method according to claim 25, wherein said providing
step comprises providing tobacco having a moisture content

greater than approximately 12.4%.

27. The method according to claim 25 or 26 wherein said
providing step comprises providing tobacco having a moisture

content up to approximately 17%.

28. The method according to claim 25, 26 or 27 wherein said
heating step comprises heating the tobacco fibers to a

temperature greater than approximately 35°C.

29. The method according to claim 25, 26, 27 or 28, wherein
= said heating step comprises heating the tobacco fibers to a

temperature between approximately 35°C and approximately 65°C.

30. The method according to any of claims 25 to 29, wherein
said heating step comprises heating the tobacco fibers to a
temperature between approximately 43°C and approximately 52°C.
31. The method according to any of claims 25 to 30, wherein
said heating step comprises heating the driven air between

approximately 35°C and approximately 50°C.

32. The method according to any of claims 25 to 31, wherein
said providing step comprises providing tobacco having a moisture

content greater than approximately 13.5%.
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noi sture Loss during the transport of tobacco material between the hopper
and the cigarette nmaker. To produce cigarettes at a fixed final noisture
content, the initial noisture content in the cut filler nust be higher
than woul d be the case were the tobacco to be at a | ower tenperature. This
i ncrease 59 ”D&ﬁt%&S;QP tent ig bqlkgggd £ rsgglt.ig b trer r sistance to
degr adat i oh" duf ihd Eh&RFRET Hhd Drfediit P23 hENTT T Y. 52PPe b 8UsTY Y at t enpt s
to produgkeRiaraticses BEPYLIA® tPPRFEP BRVHEMDIRMOisERperea@rientand havi ng
a hi gh nobétween c@prertmaesy) tied siknahafl gppHsx Maadagt $75A  second ef fect
arises fromthe inparting of a false order to the tobacco particles due to
the heating itself, contributing to increased pliability of the tobacco
particles which has the effect of potentially reducing degradation during
the cigarette naking process.
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I_:urthgr; the filling power of the tobacco particles is increased. This
| eads to the achi everment of |ower packing densities. Experinental
i nvestigati ons have shown that warm

ABSTRACT
(FIG. 4)

IMPROQVEMENT IN CIGARETTE MAKING

A method for making cigarettes includes heating the cut
filler, which has a moisture content of greater than 12.4% by
weight to a temperature greater than 35°C prior to making the
cigarettes therefrom. Apparatus for use in the method is a
modified conventional maker, in which winnowing of the filler is
achieved by entraining the particles of filler in hot air. The
hot air is provided by a fan 44 which blows air through a heat
exchanger 52 and along ducting 54 to the jet block 34 of the

?15 maker. Hot air is also supplied to the flotation chamber of the
maker from heating coil 66 through duct;ng 68 .

)
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tobacgco packs l ess densely than cool tobacco. It nay be expected fromthis
t hat tobacco when processed at an el evated tenpeF MQthat a
control l ed cigarette density) would yield firner CI mould be
possi bl e at the standard worki ng tenperagture. observed
that finished cigarettes are hotter th nor mal and a coo |ng r|od or
process prior to packing is required. DESCRI PTI ON OF PREFERRED ENMBODI MENT

OF THE | NVENTI ON So that the |nvent|on ey be nore cIearIy under st ood
reference is nmade to the accofipanyrng non-trmrrattve JPrawngs i
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,which _ «Figure 1 is a section through the hopper of a Molins MK-9
- cigarette maker prior to nodification; Figure 2 is a section
t hrough portion of the hopper of a Molins MK-9 cigarette @@gﬁﬁandﬁ lagef
according to the invention; Figure 3 is a schertd t he
pi peline of the small fan circuit of a211\4/9I Ins MK-9 ci garg\“i\m‘“ﬁg\‘ﬂ | fied

according to the invention; and
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Fi gur-e 4 shows-a partially phantomrear perspective view of the hopper and
small fan circuit of a Molins MK-9 cigarette nmaker di fied according to

t he i.nvention. In Figure 1 the nuneral 10 de et lagBasp Repfacddbut or
hopper containing cut tobacco 12. Lewl4 sensor 14 in ,ﬁﬁm@ th a
speed control of steep-angle conveyor 16 keeps the le bel ow
a predeterm ned nmaxi num so that the pressure against the steep-angle
conveyor 16, and cogdequently the ampbunt of tobacco picked up by needl es
18, is very unifor The steep- angle conveyor continuously feeds cut

t obacco past refusg soller 20 ang etevator cleaner 22 into a bul king chute
24; A carded dru armed wi th-meedl es_28 at the downstream end of bul k
chute q
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5 24}.“pi cks up the cut tobacco at a uniformrate thereby generating a
conti nuous flow of tobacco. Counter-rotating snaller caftiggs,
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drum 30 thins out the layer of cut tobacco on the surface of carded drum A
relatively fast rotating picker-roller 32 coffsyt, AQQQ=QGQwOTf t he surface

of the carded drum 26 and projects it into a ﬁﬂf@

Yi¥eetldd fast-noving

air streamgenerated by air passing through jet block 35. Rgtgting
col l ector tube 36 supports” the upward accel ef at i 8ri EB %% cdt |t obacco.

W nnowers are separated out of the air streampecause of dififgrences in
ratio of particle mass to aerodynam c rksistjance. "Further paration occurs

in flotation chanber 38 with the winnowers flalling into spill Ipi pe 40. The
t obacco particles are accelerated up chimey 42 to the cigarette formng
part of the nmaker. TMp ROVl C 8t | ©@feadETrREMAK ette maker to put the

(HLCKGROUND

This invention relates to the processing of cigarette
tobacco and in particular to the making of cigarettes with
reduced packing density without significant loss of firmness.

In the manufacture of cigarettes, as a rule, pneumatic
conveying systems are used to transport the cut tobacco filler to
the cigarette maker. An air lock at the entrance to the
cigarette maker is used to separate the tobacco from the driving
air stream, with the tobacco dropping out of the air lock into a
hopper. The hopper is equipped with means to form a uniform
tobacco flew, open out the bulk tobacco and generate single
fibres, and to eliminate foreign parts and stems. Generally the
tobacco is fed in small portions into a reservoir from which a
steep-angle conveyer belt armed with needles or spikes
continuously feeds the tobacco into a bulking chute. A level
sensor in combination with a speed control of the steep-angle
conveyer belt keeps the level in the hopper constant. At the
downstream end of the chute is a discharge roller armed with
needles. This roller, or carded drum, picks up the tobacco at a
uniform rate generating a continuous flow of tobacco. A
relatively fast rotating picker-roller then combs the tobacco out
of the carded drum and projects it into a fast-moving air stream
belt. This leads substantially to a desirable distribution of
single tobacco particles, necessary for the subsequent separation
of winnowers (generélly veins and stems of the tobacco leaf) and
for the formation of a relatively uniform tobacco rod. In some
machines a rotating collector tube supports the upward
acceleration of the fibres. During this transport and heavy
particle separation process some degradation of tobacco particles
occurs leading to a loss in quality of resulting cigarettes. The
tobacco rod is formed by a narrow perforated conveyor belt of
about eight to ten millimetres in width moving quickly at right
angles to the direction of pneumatic conveyance. Degradation in
cigarette making machines occurs mostly in the elevator conveyor,
carding drums and picker winnower assemblies.
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into effect includes renoving the standard and sHREPLABENAA and sl fan
notor 46 fromw thin the confines of the making “fie "and rel ocati ng them
to the rear of the nmachine. The fan speed is incrie sngmﬁgﬁgqx)&ifferent
pul |l eys. Ducting 48, incorporating sliding joints} tlo allow for varijati on

bet ween machines, is installed between fan 44 and dust—separat 50. A heat
exchanger 52 is interposed in existing ducting 54 between the snall] fan 44
and the flotation chanber 38, at a 90[err] bend 58—The plastic air

br event gy bl oA e L e e e b e ong
ot | ng SEoRash axe gerealins canr prdt 4 rRERA) B v fd isiraq
evenl y up(Pheogdvnreagedcof spotsingastsndixmngaghot diheptebReed rothe (@dbacco
particl escalPagiaidagingi shdkivgi, el I QU tirefigok pradd € £j) etlept @< bof34nand
W thin the,{] Qi@ Bachafdesedls, REE Wt Al (4Nl dUEL | RGNS
physical and normally can be predicted with a high degree of
confidence by four properties of the tobacco rod. Those
properties are (i) tobacco packing density, (ii) blend filling

power, (iii) level and type of add-backs, and (iv) particle size
distribution.

The fragility of cigarettes is closely related to the
packing density of the tobacco and to particle size. Reduction
of the packing density using current manufacturing methods has
not been satisfactorily achieved as the resulting cigarettes tend
to be too fragile leading to significant handling losses.
Further, the tobacco particle size normally found in cigarettes
produced by current manufacturing methods is generally well below
that which would produce optimum quality cigarettes. There are
several reasons for this, including (o) the size of the threshed
lamina, (B) the primary processing, (y) the handling of the cut
filler, and (5) degradation of tobacco particles in the cigarette
making machine. -

It is an object of the present invention to provide an
improvement ‘in the cigarette making process to reduce tobacco
degradation.

It is also an object of the present invention to provide a
cigarette making process which results in cigarettes with reduced
packing density without significant loss of firmness.

According to this invention there is provided an
improvement in the making of cigarettes said improvement
comprising the forming of cigarettes from tobacco filler which is
at a temperature in excess of 35° Celsius and having an elevated
moisture content, conventional moisture content being less than
approximately 12.4% by weight. According to one aspect of the
invention particles of tobacco filler having a moisture content
of between 13.5% and 17% by weight are heated by being exposed to
a heating means having a temperature of between 35° and 60°



via dust separator 50, to small fan 44 thus compReF] G @7 QupETThe dust
separator 50 perforns the sane functions as in anjunmodi fedlé#?é'ette
o]
f

maker . The tenperature of the air strean1a@;$rtheggyng F the
t obacco has occurred is nmeasured by a thernocoupl ¢ & thE t'6p of | chi nmey

42. The tenperature is nonitored by a Eurothermcontrol _deyicel (hot shown
here) which also activates a notorised3 three- jway m xing valve jin the

pi pes (not shown here) which supply water to theheat—exehanger-52. The
wat er tQQB%ﬁ%E“£8f££EtﬁEin@e%Brmed into tobacco rods. Preferably a
temperature range of between 43° and 52° Celsius is employed.
The heating means may be selected from infrared radiation
sources, hot water jackets, heating coils, microwave radiation
sources or air heated by any one or more of the foregoing. The
heating process may take place during the acceleration of the
tobacco filler particles from the distributor up to the permeable

rod conveyor belt or from the tobacco feeding system supplying
the distributor.

According to another aspect of the invention there is
provided an improved cigarette making machine wherein the
improvement comprises the provision of means to heat tobacco
filler particles prior to the making of cigarettes. As
previously indicated, the heating means may comprise or may be
selected from infrared radiation sources, hot water jackets,
heating coils, microwave radiation sources or air heated by any
one or more of the foregoing. Preferably the heating means is
heated air fed into the pneumatic conveying system either prior
to entry of the tobacco filler into the cigarette maker or prior
to the making of tobacco rod.

The making of cigarettes from tobacco fibres heated in this
way has been found to result in reduced degradation of the
tobacco during transport and reduced degradation within the
cigarette maker. The first effect arises because the employment
of an elevated temperature during cigarette making increases the
moisture loss during the transport of tobacco material between
the hopper and the cigarette maker. To produce cigarettes at a
fixed final moisture content, the initial moisture content in the
cut filler must be higher than would be the case were the tobacco
to be at a lower temperature. This increase in moisture content
is believed to result in better resistance to degradation during
mechanical and pneumatic handling. Previously, attempts to
produce cigarettes using cut filler at ambient temperature and
having a high moisture content resulted in inferior products. A
second effect arises from the imparting of a false order to the
tobacco particles due to the heating itself, contributing to
increased pliability of the tobacco particles which has the

effect of potentially reducing degradation during the cigarette
making process.
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6 exchanger 52 is nmintained at a substantia FF ~tonstant”82ﬁe r] Celsius
by neans of a boiler system (not shown here). VVtg g@%§&;zlom/,ontrolled
and air speed substantially constant, the heat H ﬁger ntains air

tenperature in the ducting 54 at bet ween 35[errl_j}ﬂgu4xs_an 6Q[ err]
Cel si us.
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Further, the filling power of the tobacco particles is
increased. This leads to the achievement of lower packing
densities. Experimental investigations have shown that warm
tobacco packs less densely than cool tobacco., It may be expected
from this that tobacco, when processed at an elevated temperature
(and held at a controlled cigarette density) would yield firmer

cigarettes than would be possible at the standard working
temperature.

It has been observed that finished cigarettes are hotter

than normal and a cooling period or process prior to packing is
required.

DESCRIPTION OF PREFERRED EMBODIMENT-OF THE INVENTION
So that the invention may be more clearly understood

reference is made to the accompanying non-limitative drawings in
which '

Figure 1 is a section through the hopper of a Molins MK-9
cigarette maker prior to modification;

Figure 2 is a section through portion of the hopper-of a
Molins MK-9 cigarette maker modified according to the invention;

Figure 3 is a schematic diagram of the pipeline of the
small fan circuit of a Molins MK-9 cigarette maker modified
‘according to the invention; and

Figure 4 shows a partially phantom rear perspective view of
the hopper and small fan circuit of a Molins MK-9 cigarette maker
modified according to the invention.

In Figure 1 the numeral 10 denotes a predistributor hopper
containing cut tobacco 12. Level sensor 14 in combination with a
speed control of steep-angle conveyor 16 keeps the level of
tobacco below a predetermined maximum sc that the pressure
against the steep-angle conveyor 16, and consequently the amount
of tobacco picked up by needles 18, is very uniform. The steep-
angle conveyor continuously feeds cut tobacco past refuse roller
20 and elevator cleaner 22 into a bulking chute 24. A carded
drum 26 armed with needles 28 at the downstream end of bulk chute
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In the flotation chamber 38, a perspex cover pla ‘é“: 601 4] tt éd 5tlo t he
front of the chamber, allowing a two to eight mflinetre adjustagble gap 62
for air entry. An aluninium strengthening bar 64 ik ds€tERt?The lbdse of the
cover to prevent warping. Heated air to the flotjati on chanber 38 ils drawn

t hrough a heating coil 66 (Figures 3 and 4), l|loclated at the rear ¢f the
machine, and a 50 mllinetre by 600 mllinetre t .68 | ocated unger the
machi ne. The hot water supplied to the heating coil 66 is connected in
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dust sys searat nin the flot
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into an upwardly directed fast-moving air stream generated by air

passing through jet block 35. Rotating collector tube 36

supborts the upward acceleration of the cut tobacco. Winnowers

are separated out of the air stream because of differences in

ratio of particle mass to aerodynamic resistance. Further

separation occurs in flotation chamber 38 with the winnowers

falling into spill pipe 40. The tobacco particles are

accelerated up chimney 42 to the cigarette forming part of the
maker.

Modification of the cigarette maker to put the invention
into effect includes removing the standard and small fan 44 and
small fan motor 46 from within the confines of the making machine
and relocating them to the rear of the machine. The fan speed is
increased by using different pulleys. Ducting 48, incorporating
sliding joints to allow for variation between machines, is
installed between fan 44 and dust separator 50. A heat exchanger
52 is interposed in existing ducting 54 between the small fan 44
and the flotation chamber 38, at a 90° bend 56. The plastic air
diffuser in jet plate 34 is replaced by a stainless steel
diffuser 58 to prevent warping. Air, after heating in heat
exchanger 52, passes along ducting 54 to the stainless steel
diffuser from whence it is diverted evenly up the chimney door
after passing through jet block 34. The tobacco particles are
heated whilst being transported over the jet block 34 and within
the flotation chamber 38. Return air goes through ducting 48,
via dust separator 50) to small fan 44 thus completing the loop.

The dust separator 50 performs the same functions as in an
unmodified cigarette maker.

The temperature of the air stream after heating of the
tobacco has occurred is measured by a thermocouple at the top of
chimney 42. The temperature is monitored by a Eurotherm control
device (not shown here) which also activates a motorised, three-
way mixing valve in the pipes (not shown here) which supply water
to the heat exchanger 52. The water temperature in the heat
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‘transfer fromalumniumfins within the casing. ngﬂa%@ Laate t hrough

the coil is the sane as for the heat exchanger. Var “ations TRTTR ;iet;';
tenperature are slight, as the air is drawn into {he BhbfPercat & liow
velocity. Stemextraction to the central systemi. ia a spill piipé 40,

which is installed as a kit and passes under the jmachimeAi-r-tefperat ure
in chimey 42 is dependent on the fl ot afi on chamber. _setting. An enj ar ged

rear vent 70 is provided to direct air flow and stop tobacco-entering the
spill pi pexciahgenss2 ekd madntainegsitem substantidllyiconstlanvedzem xi ng val ve
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and a exchanger 52 maintains air temperature in the ducting 54 at

between 35° Celsius and 60° Celsius.

In the flotation chamber 38, a perspex cover plate 60 is
fitted to the front of the chamber, allowing a two to eight
millimetre adjustable gap 62 for air entry. An aluminium
strengthening bar 64 is used at the base of the cover to prevent
warping. Heated air to the flotation chamber 38 is drawn through
a heating coil 66 (Figures 3 and 4), located at the rear of the
machine, and a 50 millimetre by 600 millimetre duct 68 located
under the machine. The hot water supplied to the heating coil 66
is conmnected in series to the heat exchanger 52. Tobacco stem is
extracted to the central dust system after separation in the
flotation chamber. As in the standard MK-9 making machine, the
object of the flotation chamber is to remove overlarge stem
pieces from the tobacco mix. For the process of the invention,
the temperature of the air drawn into the chamber is increased by
a six row heating coil. This heating coil provides even heat
transfer from aluminium fins within the casing. Hot water flow
rate through the coil is the same as for the heat exchanger. .
Variations in inlet temperature are slight, as the air is drawn
into the chamber at a low velocity. Stem extraction to the
central system is via a spill pipe 40, which is installed as a
kit and passes under the machine. Air temperature in chimney 42
is dependent on the flotation chamber setting. An enlarged rear
vent 70 is provided to direct air flow and stop tobacco entering
the spill pipe and dust extraction system.

A motor driven mixing valve is used to proportion water to
the heat exchanger. With velocity held constant by the fan, air
passing through can be controlled to #1° Celsius. Temperature is
sensed at the chimney exit by a PT100 thermocouple and a
Eurotherm type 818 controller may be used to adjust the three way
mixing valve in the water supply. Flow to the system may be
stopped either by turning off the control or manually controlling
the valve. The Eurotherm device may incorporate preset alarms
which can be used to shut down the making machine should water
temperature be outside pre-defined upper and lower limits.



~Eurothermtype 818 controller may be used to adjust the three way mxing

valve in the water supply. Flow to the system at:13 (‘Eea sl
turning off the control or manually controlling
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device may incorporate preset alarms which can B ysed to shut] down the
maki ng machi ne should water tenperature be out5|be7p1r%h%|é‘?9med Upper and
limts. 7 L
CLAIMS
1. Apparatus for preparing tobacco comprising means for

supplying tobacco, means for separating supplied tobacco into
fibers, means for conveying the separated tobacco fibers to a
tobacco rod former, and a heat source for heating the separated
tobacco fibers prior to said conveying means conveying the
separated tobacco fibers to the rod former.

2. Apparatus according to claim 1, wherein said tobacco
supplying means supplies tobacco having a moisture content
greater than approximately 12.4%.

3. Apparatus according to claim 1 ox 2 wherein said tobacco

supplying means supplies tobacco having a moisture content up to
approximately 17%.

4. Apparatus according to claim 1, 2 or 3 wherein said heat
source heats the separated tobacco fibers to a temperature
greater than approximately 35°C.

5. Apparatus according to claim 1, 2, 3 or 4 wherein said heat
source has a temperature between approximately 35°C and
approximately 60°C.

6. Apparatus according to claim 1, 2, 3 or 4 wherein said heat
source has a temperature between approximately 43°C and
approximately 52°C.

7. Apparatus according to any preceding claim, wherein said
conveying means comprises a pneumatic chimney providing driven
air conveying the separated tobacco fiber and further comprises
ducting for directing air to said heat source to be heated and
ducting for directing the heated air from the heat source to the
driven air of said pneumatic chimney conveying the separated
tobacco fibers to heat the tobacco fibers.
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9. Apparaﬁus according to claim 7 or 8, wherein said conveying
means further comprises a fan providing the driven air to the
pneumatic chimney, said fan driving air past said heat source to
be heated to the pneumatic chimney via said ducting.

10. Apparatus according to claim 7, 8 or 9, wherein said heat

source heats the diverted air between approximately 35°C and
approximately 50°C.

11. Apparatus according to any preceding claim, wherein said
heat source is a heat exchanger containing heated water.

12. Apparatus according to claim 11, wherein the heated water
is approximately 82°C.

13. Apparatus according to any preceding claim, further

comprising a controller for controlling the temperature of said
heat source.

14.  Apparatus according to claim 7, 8, 2 or 10, wherein said
ducting for directing air to said heat source is in fluid
communication with said pneumatic chimney, whereby a closed air
loop is formed.

i5. Apparatus according to claim 14, wherein said pneumatic
chimney conveys the heated tobacco fibers to a conveyor belt
moving at a right angle thereto, wherein said ducting for
directing air to said heat source is in fluid communication with

said pneumatic chimney at an upper portion of said chimney prior
to the conveyor belt.

l1é. Apparatus according to any preceding claim, further
comprising a flotation chamber in fluid communication with said
supplying means and said conveying means, means for winnowing
undesired components from the separated tobacco fibers in said

TR ) O



2. Appar at us according to cIa|n11 wherein the tdﬁ%§¢¢f$upply|n§?
supplies tobacco having a noisture content greater jthan- apﬁ{OXLﬁH I
12. 4% 3. Appar at us according to claimiljo ,M@ﬁLgln th
t obacco suppl yi ng neans supplies tob CCC)aIVFﬁ© A nnis ure
content up to approximately 17% 4. Ap amaLus_apcordlng
claim1, 2 or 3 wherein the heat sourcé® heats the i sep

tobacco fibres to a tenperature greater than approximatety—35ferr] C |

flotation chamber before the undesired components are conveyed to

the rod former, and first ducting for directing air to said heat
source to be heated and second ducting for directing heated air

from said heat source to said flotation chamber to heat tobacco
fibers therein.

17. Apparatus according to claim 16, wherein said conveying
means comprises a fan providing driven air to convey the tobacco
strands, said fan also driving air past said heat source to be

heated via said first ducting and to said flotation chamber via
said second ducting.

18. Apparatus accordiég to claim 16, wherein said conveying
means comprises a pneumatic chimney providing driven air
conveying the separated tobacco fibers, further comprising third
ducting for directing the heated air from the heat source to the
driven air of said pneumatic chimney conveying the separated
tobacco fibers to heat the tobacco fibers.

19. Apparatus according to claim 18, wherein said conveying
means further comprises a fan providing the driven air to the
pneumatic chimney, said fan driving air past said heat source to
be heated and to the pneumatic chimney via said third ducting,
said fan also driving air past said heat source to be heated and
to said flotation chamher via said second ducting.

20. Apparatus according to claim 18 or 19 wherein said heating
source comprises a first heater for heating air driven to said

pneumatic chimney and a second heater for heating air driven to
said flotation chamber.

21. Apparatus according to claim 16, 17, 18, 19 or 20 wherein
said heat source comprises a heating coil.

22. Apparatus according to any of claims 16 to 21 further
comprising means for varying a volume of said flotation chamber,

said volume varying means varying a temperature of heated air to
heat tobacco fibers therein.
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5. Appar atus according to any precedi ng clain1mhbremh;th ar ur ce
has a t enper at ure bet ween appr oxi mat ¢l y err] C an
approximately 60[err] C 6. Appar at us aCC)réihéL Bo&laimh, 2,
3, or 4 wherein said heat source has a tenperature veen
approximately 43[err] C and apprOX|nateIﬁ052[err]C. 1. par at us
according to any preceding clai mwhereirn'the conveying neans

conprises a fan (44) providing driven ai'r to convey the tobacco fibres.
23. Apparatus according to any preceding claim, wherein said

tobacco supplying means supplies tobacco having a moisture
content greater than approximately 13.5%.

24. Apparatus according to any preceding claim, wherein said
tobacco supplying means supplies tobacco having a moisture
content between approximately 13.5% and approximately 17%.

25. A method of preparing tobacco comprising the steps of,
providing a supply of tobacco fibers, pneumatically conveying the
supply of tobacco fibers to a tobacco rod former via driven air,

and heating the tobacco fibers prior to arrival at the tobacco
rod former.

26. The method according to claim 25, wherein said providing
step comprises providing tobacco having a moisture content
greater than approximately 12.4%. '

27. The method according to claim 25 or 26 wherein said
providing step comprises providing tobacco having a moisture
content up to approximately 17%.

28. The method according to claim 25, 26 or 27 wherein said
heating step comprises heating the tobacco fibers to a
temperature greater than approximately 35°C.

29. The method according to claim 25, 26, 27 or 28, wherein
said heating step comprises heating the tobacco fibers to a
temperature between approximately 35°C and approximately 65°C.

30. The method according to any of claims 25 to 29, wherein
said heating step comprises heating the tobacco fibers to a
temperature between approximately 43°C and -approximately 52°C.

31. The method according to any of claims 25 to 30, wherein
said heating step comprises heating the driven air between
approximately 35°C and approximately 50°C.

32. The method according to any of claims 25 to 31, wherein
said providing step comprises providing tobacco having a moisture
content greater than approximately 13.5%.
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33. The method according to claim 25, wherein said providing
step comprises providing tobacco having a moisture content
between approximately 13.5% and approximately 17%.
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8.  Apparatus according to any preceding clai mwherein the conveying

nmeans conprises a pneunmatic chimey (42) providing driven air
conveying the separated tobacco fibre and furt herjpemid
ducting (54) for directing the heated air fromt M heat YOul
66) to the driven air of the pneumati ¢ chi mey cgnyeying the

separated tobacco fibres to heat the 12 tobacco fibrfes. 2 19EB 997 !
Apparatus according to claim@8, wherein the second ducting (54) for }
directing the heated air conprises ducting |eading fro ;he"ﬁéﬁTMSﬁupsa

(52, 66) to the pneunatic chi 2) at a loca ere the
separated fibres are initial@%ggéﬁégyed by driven air of fﬁé““‘*“i
pneumat i ¢ chanber. 10. Apparatus according to claim8 or 9 wherein the

conveyi ng neans further
IMPROVEMENT IN CIGARETTE MAKING

A method for making cigarettes includes heating the cut
filler, which has a moisture content of greater than 12.4% by
weight to a temperature greater than 35°C prior to making the
cigarettes therefrom. Apparatus for use in the method is a
modified conventional maker, in which winnowing of the filler is
achieved by entraining the particles of filler in hot air. The
hot air is provided by a fan 44 which blows air through a heat
exchanger 52 and along ducting 54 to the jet block 34 of the
maker. Hot air is also supplied to the flotation chamber of the
maker from heating coil 66 through ducting 68.

FIGURE 4
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conprises a fan (44) providing the driven air to the pneu

fan driving air past the said heat source (52, 66) to be he ted to the T

pneumati ¢ chi mey (42) via the second ducting (54). 11. Appdrfaiiugss7

according to claim8, 9 or 10 wherein the heat source (52, heat s
the diverted air between approxi mately 35 err] C and approyi matery 50fe
12. Appar atus according to claim8, 9 1730 or 11 further canprising thi
ducti ng (48) for directjRg air tao the heat source tQ he heated,
third ducting being in fJurd conmuni cation Wit thezpneu '
chi mey (42), whereby a cl osed air Ioop s for
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13. Appar atus according to claim 12 wherein the pneumatic chimey (42)
conveys the heated tobacco fibres to a conveyor belt nnv;ngmaLwa.LLghL‘m“ﬁ
angl e thereto, wherein the third ducting (48) for |RiPlebiiidg:ai i
t he heat source is in fluid comunication with the pnetmati-c-chii ey
(42) at an upper portion of the $h'nney prior to opwe anppelﬁ

14. Appar atus according to any of cla 8 to 13 mhere e heedt" sourﬁe
conprises a first heater (52) for heating air driven to h .pneuaatlc,mj

chi mey '
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9 (42) and a second heater (66) for heating ai L.ven_to the
fl otati on chanber (38). 15. Appar at us acco {éi.ng‘«it'pr any ofr>ei-ai s
8 to 14 wherein the pneumatic chi mey (42) has anupper- apert_ur_p
comuni cating directly with the t obacco rod for 4 '_E,.., WAppar at us
according to any preceding claimwherein the heat soufc 25 s helat
exchanger (52). 3/4 |
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17. Appar atus according to any precedi ng claimwherein the heat source is
a heat exchanger (52) containing heated water. 18. Appar at us
according to claim 17 wherein the heated water is appngxhimtel y..- ¢ronr
82[err]C. 19. Apparatus according to any preceding“&LhﬁhnfuhﬁhEhﬁ@‘
e

At

conprising a controller for congrglling the tenpefature of the
heat

sour ce. 20.  Apparatus according to’any preceding ¢l ai i@ Wierei%q/t h
sour ce
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conprises a heating coil (66). 21.  Appar Jiuss aceoRaRgoany " BiEt i ng
cl g})m further corrp?i sing neans for var i L&@gﬁgﬂﬁg‘iiﬁﬁe flotation
chanber, the volunme varyi ng neans varyijng a te|rrperatur«é f heated air
to heat tobacco fibres therein. 22.  , Apparjafjud? 48E¥ W9%g {of any

precedi ng clai mwherein the tobacco supplying I means sppplies tobacco
havi ng a noi sture content greater than appr oximatety—L3{ 5% 23.
Appar at us aCkAMS ng to any preceding clai mwherein the tobacco] supplying

means supplies tobacco having a noisture content between approxi mately

1. Apparatus (10) for preparing tobacco comprising means for supplying
tobacco, means (26,30) for separating supplied tobacco into fibres, means
for conveying the separated tobacco fibres to a tobacco rod former and a
heat source (52, 66) for heating the separated tobacco fibres prior to said
conveying means conveying the separated tobacco fibres to the rod former,
characterised in that the apparatus further comprises a flotation chamber
(38) in fluid communication with the supplying means and the conveying
means, means for winnowing undesired components from the separated
- tobacco fibres in the flotation chamber before the undesired components are
conveyed to the rod former and first ducting (68) for directing air from the

heat source to the flotation chamber to heat tobacco fibres therein.

2. Apparatus according to claim 1 wherein the tobacco supplying means
supplies tobacco having a moisture content greater than approximately
12.4%.

3. Apparatus according to claim 1 or 2 wherein the tobacco supplying means

supplies tobacco having a moisture content up to approximately 17%.

4, Apparatus according to claim 1, 2 or 3 wherein the heat source heats the

separated tobacco fibres to a temperature greater than approximately 35°C.

5. Apparatus according to any preceding claim wherein the heat source has a

temperature between approximately 35°C and approximately 60°C.

6. Apparatus according to claim 1, 2, 3, or 4 wherein said heat source has a

temperature between approximately 43°C and approximately 52°C.

7. Apparatus according to any preceding claim wherein the conveying means
comprises a fan (44) providing driven air to convey the tobacco fibres.

) O / :

alnja

TECKSAN - A
A4



13. 5% and approxi mately 17%
10 24. A net hod of preparing tobacco conpri ging (i%(ﬂf provi di ng
to a pneumati ¢ chi mey (42) a supply of t{oha h ving a
noi sture . content greater than appg oxi mat €l )‘..12*_,4%__pn.auu$t cally
conveying the supply of tobacco fibres tq a tobacco rod fofner via
driven air, and heating

8. Apparatus according to any preceding claim wherein the conveying means

comprises a pneumatic chimney (42) providing driven air conveying the
separated tobacco fibre and further comprises second ducting (54) for
directing the heated air from the heat source (52, 66) to the driven air of the
pneumatic chimney conveying the separated tobacco fibres to heat the
tobacco fibres.

9. Apparatus according to claim 8, wherein the second ducting (54) for
directing the heated air comprises ducting leading from the heat source (52,
66) to the pneumatic chimney (42) at a location where the separated fibres
- are initially conveyed by driven air of the pneumatic chamber.

10.  Apparatus according to claim 8 or 9 wherein the conveying means further
comprises a fan (44) providing the driven air to the pneumatic chimney, the
fan driving air past the said heat source (52, 66) to be heated to the
pneumatic chimney (42) via the second ducting (54).

11. Apparatus according to claim 8, 9 or 10 wherein the heat source (52, 66)

heats the diverted air between approximately 35°C and approximately 50°C.

12. Apparatus according to claim 8, 9, 10 or 11 further comprising third ducting

(48) for directing air to the heat source to be heated, the third ducting being

in fluid communication with the pneumatic chimney (42), whereby a closed
air loop is formed.

13. Apparatus according to claim 12 wherein the pneumatic chimney (42)
conveys the heated tobacco fibres to a conveyor belt moving at a right angle
thereto, wherein the third ducting (48) for directing air to the heat source is
in fluid communication with the pneumatic chimney (42) at an upper portion

of the chimney prior to the conveyor belt.

14. Apparatus according to any of claims 8 to 13 wherein the heat source
comprises a first heater (62) for heating air driven to the pneumatic chimney

[T



: : : PLACEMDNT cum
t he tobacco fibres in the pneumatic chimey prior B aaﬁi‘ﬁﬂ:&‘ﬁﬂi;:’;@.:i{“:_gg t obacco

rod fornmer characterised in that the tobacco fibresjare hg‘atfed I nf tihe
pneumatic chimey to a tenperature greater than aaprof?l"rﬁ@éli?@?\%[err]c

25. A met hod according to claim?24 erein the prpvidi ng step go ri ses
provi di ng tobacco having a noisture corftent up to| approxi nate 7% 26.

A net hod according to claim24 or 25 wherein the heating step conprises
heating the toba@zparid bisesoridtheatdr¢bf)dorhestiag atdvren taippIfRKttR cAbybab[ err] C
and appr oxi matelyé 65[err] C 27. A nmet hod according to any of clains 24,
25 or 26 wherei n( ?%e heati ng step

15. Apparatus according to any of claims 8 to 14 wherein the pneumatic

chimney (42) has an upper aperture communicating directly with the
tobacco rod former.

16. Apparatus according to any preceding claim wherein the heat source is a
heat exchanger (52).

- 17. Apparatus according to any preceding claim wherein the heat source is a
heat exchanger (52) containing heated water.

18. Apparatus according to claim 17 wherein the heated water is approximately
82°C.

19. Apparatus according to any preceding claim further comprising a controller
for controlling the temperature of the heat source.

20. Apparatus according to any preceding claim wherein the heat source
comprises a heating coil (66).

- 21.  Apparatus according to any preceding claim further comprising means for
varying a volume of the flotation chamber, the volume varying means
varying a temperature of heated air to heat tobacco fibres therein.

22. Apparatus according to any preceding claim wherein the tobacco supplying
means supplies tobacco having a moisture content greater than
approximately 13.5%.

23. Apparatus according to any preceding claim wherein the tobacco supplying
means supplies tobacco having a moisture content between approximately
13.5% and approximately 17%.
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| | | aJKREPLACE]&'EENT SHEET |
conprises heating the tobacco fibres to a tenperat ur et
approximately 43[err] C and approxi mately 52[err] G ﬁg.“ v @;Q@Bt hod
according to any of clainms 24 to 27 wherein the heatin "'Ser
conprises heating the driven air betwe approxi nfatlely 35[err] C and
approximately 50[err]C 29. A nmeth accordi [
28 wherein the providing step conprises pr
nmoi st ur e co2d.ent Agnethberoft preparing tobaceg mompristat ethy t8pS%Uf provdding toAa et hod
according to anypr%cun%t%' (rzﬁslm%g'y t(5?2)221 gllppeprlyeloli?l tggaeccgr |Vr}asd Ihna%in%t gpmoisture

content greater than approximately 12.4%, pneumatically conveying the

supply of tobacco fibres to a tobacco rod former via driven air, and heating
the tobacco fibres in the pneumatic chimney prior to arrival at the tobacco
rod former characterised in that the tobacco fibres are heated in the

pneumatic chimney to a temperature greater than approximately 35°C.

25. A method according to claim 24 wherein the providing step comprises
providing tobacco having a moisture content up to approximately 17%.

26. A method according to claim 24 or 25 wherein the heating step comprises
heating the tobacco fibres to a temperature between approximately 35°C

and approximately 65°C.

27. A method according to any of claims 24, 25 or 26 wherein the heating step
comprises heating the tobacco fibres to a temperature between

approximately 43°C and approximately 52°C.

28. A method according to any of claims 24 to 27 wherein the heating step
comprises heating the driven air between approximately 35°C and

approximately 50°C.

29. A method according to any of claims 24 to 28 wherein the providing step
comprises providing tobacco having a moisture content greater than
approximately 13.5%.

30. A method according to any of claims 24 to 29 whérein the providing step

comprises providing tobacco having a moisture content between
approximately 13.5% and approximately 17%.
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conprises providing tobacco having a noi sture content between
approxi mately 13.5% and approximately 17%

11

ABSTRACT

IMPROVEMENT IN CIGARETTE MAKIﬁG

A method for making cigarettes includes heating the cut
filler, which has a moisture content of greater than 12.4% by
weight to a temperature greater than 35°C prior to making the
cigarettes therefrom. Apparatus for use in the method is a
modified conventional maker, in which winnowing of the filler is
achieved by entraining the particles of filler in hot air. The
hot air is provided by a fan 44 which blows air through a heat
exchanger 52 and along ducting 54 to the jet block 34 of the
maker. Hot air is also supplied to the flotation chamber of the
maker from heating coil 66 through ducting 68.

FIGURE 4



