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METHOD ‘OF AND APPARATUS FOR EXPANDI NG TOBACCO Field of the | nvenyon ”V
The present ilnvention relates to the expansion of tobacco useful in the®

manuf acturie @f cigarettes, and nore particularly to a nmethod of and an

appar at us :fot the vol unetric expansion of cut tobacco filler.
Backgroun(__:l of the Invention 1The vol unetric expansion of tobacco
material, 'syeh as cut filler, to increase its 10 - filling capacity is .

~wel | _knowi~fn the art of tobacco proce55| ng. One nmet hod for the
- vol unetric expansi gy : . e

01 HOY
t obacco materi al ' 1 , subjecting the
- CJerr] inpregnated tobacc_o material to conditions sufficient to
convert subst Ffei@bt thedinvestior he | iquid CJerr] to solid CJerr], then

vapori zing the solid CJerr] in the inpregnated tobacco naterial so as to
expand t he The present invention relates to the expansion of tobacco useful in the

5 manufacture of cigarettes, and more particularly to a method of and an apparatus for the

volumetric expansion of cut tobacco filler.

kgroun Inventi

The volumetric expansion of tobacco material, such as cut filler, to increase its
10 - filling capacity is well-known in the art of tobacco processing. One method for the
* volumetric expansion of tobacco material involves impregnation of the tobacco material
with liquid carbon dioxide (CO,), subjecting the CO, impregnated tobacco material to
conditions sufficient to convert substantially all of the liquid CG, to solid CQ,, then
vaporizing the solid CO, in the impregnated tobacco material so as to  expand the
15 tobacco. This process has beén referred to in the art as a dry ice expanded tobacco
process or "DIET" process. An example of the DIET process is disclosed in U.S.
-Patent No. 5,259,403 assigned to the assignee of the present invention, the disclosure

of which is incorporated herein by reference. _
" The DIET process is typically practiced by introducing particles or "clurﬁbs" of
20 solid CO, impregnated tobacco material into a heated gas stream whidh is accelerated
by a venturi. The heated gas conveys the tobacco material through a duct and
sublimates or volatilizes the solid CO, to cause expansion of the tobacco material. The
conveying duct, sometimes referred to as a sublimator, is usually in the form of a
vertical or upwardly inclined tube or pipe with a cylindrical or rectangular cross-
25 section. The particles or clumps of impregnated tobacco material are entrained in the
sublimator tube until the solid CO, is substantially completely sublimed or volatilized.
From the sublimator, the expanded tobacco material is transported to a separator
apparatus, such as a tangential separator, cyclone separator or the like, where it is

separated from the hot gas stream, tobacco volatiles and dust. _

30 According to the apparatus disclosed in the aforesaid U.S. Patent No.

5,259,403, the conveying duct or sublimator is in the form of a vertically extending



15 tobacco. This process has been referred to in the art as a dry ice

expanded t obacco process or "DIET" process. An exanple of the DI ET
process is disclosed in U.S. Pat ent No. 5, 259, 403 assigned to the

assi gnee of the present invention, the disclosure of which is

i ncorporated herein by reference. The DI ET process is typically

practiced by introducing particles or2 ‘clunps” of 20 solid Cqerr] }
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into the duct often admits excessively large incremental quantities of material into the

10 heated gas stream at the duct inlet at a relatively slow rate which results in a non-
uniform distribution of tobacco material in the sublimator. Poor scattering and lack of
entrainment of the impregnated tobacco particles and clumps upon entering the heated
gas stream and sublimator result in variable dwell times and variations in the amount
of heating and expansion of the tobacco particles. As a result, some particles are

15 darkened and burnt by overheating and others are light and only partially expanded.
This is especially problematic with large clumps of tobacco material which tend to fall
to the bottom of the duct where there is poor air flow and poor heat exchange in the
prior art apparatuses.

The use of 90° elbows and other angled duct sections to minimize the floor area

20 of a plant taken up by a DIET apparatus results in excessively non-uniform heated gas
flows through the duct and greater breakage of the tobacco particles because of the
abrupt direction changes at the elbows and through the use of impingement plates. Non-
uniform gas flows result in "jetting" or "roping," i.e., one region flowing at a greater

velocity than another, causing significant dwell time variations and uneven heating.

(6]
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Excessive gas flow velocity also causes breakage of tobacco strands. Some duct designs
experience significant gas recirculation zones which also adversely affect dwell time of
the tobacco material in the sublimator.

" To achieve maximum filling capacity or filling power of the expanded tobacco
product of the sublimator, the solid CO, impregnated tobacco material must be

30 expanded t the greatest extent possible without overheating or excessive breakage of



2 ~" duct having a circular cross-section that increases froma snaller

di aneter at the inlet thereof to a larger dianeter at an internedi ate
portion thereof. Advantageously, that construction provides a reduced
vel ocity section of the sublimtor which prevents transport of |arge
clunps of solid CJerr] inpregnated and, unexpanded tobacco material 5 into
the tangential separator. her conventional sublimator
apparatuses for practicing the DI ET process have a nunber of

limtations or deficiencies. For exanple, in many subljpmators, the inlet
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the tobacco pq{lfﬂlf éa%%ei%%ﬁ%ﬁa%cé’ Eutttﬁf%r by expanding it in a DIET process. The method and
apparatus of the invention overcome most, if not all, of the disadvantages of the prior

art DIET methods and apparatus as is more fully described hereinafter.
According to the method and apparatus aspects of the invention, the sublimator
15 apparatus comprises an arcuate, generally C-shaped sublimator duct with large sweeping
radii. The C-shaped duct has a non-circular cross-section, preferably a rectangular
cross-section with a high width-to-depth (W/D) ratio of about 5 to 2. A high W/D ratio
advanmgeously reduces the velocity gradient across the depth of the rectangular -crosé—
section and provides substantially uniform flow through the sublimator at any given
20 cross-section with few, if any, recirculating flows. The C-shaped duct also has a
gradually diverging (increasing) then gradually converging (decreasing) depth. The
gradually mcreasing depth causes the flow velocity to drop smoothly and uniformly
from the generally horizontal lower duct section at the sublimator inlet to the generally
vertical intermediate duct section to avoid conveyance of large clumps of tobacco
25 material to the sublimator outlet before complete sublimation of the solid CG,. From
the intermediate section, the duct converges or decreases in depth to the generally
horizontal upper duct section at the outlét so as to accelerate the expanded tobacco
pafticles into a tangential separator. The large radii of the sublimator duct sections also
avoids-the abrupt flow direction changes of angled duct sections, especially 90° elbow

30 sections, which cause breakage of the tobacco strands.

.



abrupt ‘direction changes at the el bows and through the use of inpingenent
pl ates. Non- uniformgas flows result in "jetting" or "roping," i.e.,
one region flowng at a greater vel ocity than anot her, causing
significant dwell time variations and uneven heating. 25 Excessive gas
flow velocity al so causes breakage of topacco strands. Some duct designs
experience significant gas recircul ati on zones which al so adversely affect
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filling capaciofyvasnithe PeteRLfbalpwer duct sgprapmionkeeprthe lecgrEgRimgs eftobacco

tobacco strangs,phé g IR el &d9 TReviRRAGER: &;E{Jeoéi%" Btvides a ¥andillSn from a

appar at us.
: circular cross-section pipe to a non-circular, preferably rectangular, cross-section of the

sublimator duct.
Infeed of the solid CO, impregnated tobacco material into the duct is
accomplished by a winnower-type device rather than by a rotary air lock as is common
10 in the prior art. The winnower inlet device is positioned just downstream of the throat
of the venturi at which the cross-sectional area of the venturi is minimum. Instead of
merely dropping the impregnated tobacco material into the venturi section by force of
gravity, the winnower is rotated at a relatively high speed so that its vanes accelerate
the impregnated tobacco particles and clumps transversely across substantially the entire
15 depth of the hot gas stream passing through the venturi section. This effects better
scattering and dispersion of the tobacco material into the hot gés stream than is possible
with the gravity feed of a rotary air lock. Although the higher rotational speed of the
winnower device reduces the quantity of tobacco material incrementally introduced into
the venturi section as compared to a rotary air lock, it increases the frequency of each
'20 incremental quantity of tobacco material introduced so that total infeed volume can be
maintained at the same or a greater level as an infeed device with a rotary air lock.
From the outlet of the upper duct section, the expanded tobacco particles flow
into a tangential separator where the hot gas stream ié separated from the expanded
tobacco for recycling through the system after being reheated to the required processing
25 temperature and reconditioned with water, air or other gases. In a further improvement
according to the invention, an adjustable baffle is provided at the inlet to the tangential
separator for regulating the gas velocity entering the tangential separator so as to
maintain maximum efficiency of the separation of the expanded tobacco particles from

the gas stream. The adjustable baffle is operated in cooperation with the volume control



5 --Surrmary of the Invention In view of the foregoing

| i m-tations and shortcom ngs of the prior art devices, as well as

ot her di sadvantages not specifically nmentioned above, there is still a need
in the art to inprove the processing of tobacco in a D ET-type
process. The present 10 invention is directed to an inproved nethod of and
an apparatus for increasing the frPlling capacity of tobacco cut filler
by expanding it in a DI ET process. The method and apparatus of the

i nvention overcone nost, if not all, of the disadvantages of the prior
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understood by reference to the following detailed description of the invention, the

15 appended claims and the several views illustrated in the drawings.

FIG. 1 is a side elevation view, partly broken, of the DIET sublimator apparatus
of the present invention;
" 20 FIG. 2 is a top plan view of the DIET sublimator apparatus as viewed from line
22 in FIG. 1;
FIG. 3 is a cross-sectional view of the sublimator duct of the apparatus of the
invention taken along line 3-3 in FIG. 1; and

FIG. 4 is a cross-sectional view of the sublimator duct taken along line 4-4 in
25 FIG. 1.

ailed Descripti he Invention
Referring now to the drawings, there is illustrated in FIG. 1 a DIET sublimator
apparatus according to the present invention which is designated generally by reference

30 numeral 10. Generally, apparatus 10 comprises a venturi section 12, a tobacco infeed

o



30 sect-l'ons, which cause breakage of the tobacco strands.

4 . A venturi section is provided at the upstreamor inlet end
of the sublimtor duct for accelerating the hot gas streaminto the
sublimator. This venturi section includes a long, shallow angled inlet
pi pe for shaping the profile of the gss flow so as to sweep or wash
the bottom of the | ower duct section to keep the larger clunps of tobacco
5 nmovi ng through the duct. The venturi inlet pipe also provides a
transition froma circular cross-section pipe to a non-circular,
preferably redewingitan subjimaier dust ilb and aftangeamtial separatay| i8rastoerediully described
Infeed of the_solid CJerr] inpregnated tobacco material into the duct is
acconpl i shed B?fgl eﬁnomer-type device rather than by a rotary air |ock as

is common 10 in the oRé kREifRdmbolifentiol AR BR et h c?ﬁﬂdz{i&l irfet}1é DO PAGHg
just downstream of the throat of the venturi af which the
cross- sect i onaldiameser off abonic23/ipehes sitpplies aihighhiempetane gasitoohe apparatel@l yThe

dropping the APt eanalath o0 WakF (Sand), ¢8! 9nd,"F € Pat oS 1edferdd and" °°
reheated gas from the tangential separator 18, tobacco volatiles. Suitable gases for use
in the DIET process are described in the aforesaid U.S. Patent No. 5,259,403. Flow
rate of the high temperature gas for the described embodiment may be in the range of
about 30,000 cfm to about 36,000 cfm, and preferably about 34,000 cfm with a gas
10 velocity at the inlet to the venturi section 12 of about 8,000 fpm.

As is best seen in FIGS. 1 and 2, the venturi section 12 includes a venturi inlet
tube 22 and a venturi outlet tube 24. Inlet tube 22 provides the transition from the
cylindrical inlet pipe 20 to a rectangular cross-section at the throat 26 of the venturi.
The rectangular cross-section at the throat 26 has a high width-to-depth (W/D) ratio and

15 in the described embodiment is about 7:1 for a duct width of about 60 inches. Inlet tube
22 is substantially elongated in its longitudinal direction with the bottom surface 28
thereof extending in a substantially horizontal plane. The top surface 30 of the inlet
tube 22 is downwardly inclined at a shallow angle of about 9° so that the hot gases
flowing through the tube have a slight downward velocity component enabling the gases

20 to "sweep" or "wash" the interior bottom surface 32 of the venturi outlet tube 24.

Outlet tube 24 of the venturi section 12 is approximately one-third the length of
the inlet tube 22 and diverges from the throat 26 of the venturi section to the inlet 34
of the sublimator duct 16. The bottom surface 36 of the outlet tube is a horizontal
planar surface coplanar with bottom surface 28 of the inlet tube 22. The top surface 38

25 of outlet tube 24 diverges toward the sublimator duct inlet 34 at an upwardly inclined
angle of about 8°.

The tobacco infeed device 14 comprises an infeed hopper 40 to which solid CO,
irn;;regnated tobacco material is fed via a conveyor 42. A plurality of vertical diversion
baffles 44 are provided in the hopper 40 for spreading the impregnated tobacco material

30 across the width of the hopper 40. From hopper 40, the impregnated tobacco passes

Py
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gravity, the winnower is rotated at a relatively high speed so that its
vanes accel erate t he i npregnated tobacco particles and cl unps
transversely across substantially the entire 15 depth of the hot gas stream
passi ng through the venturi section. This effects better scattering
and di spersion of the tobacco material into the hot gas streamthan is
possi bl e with the gravity feed of 4 rotary air |lock. Although the-

hi gher rotational speed of the wi nnower device reduces the quantity of
tobacco material increnentally introduced into the venturi section as
conpared to almoaetongzadlw inabimkd infeed; chgtectts whichidéverges puevargdlyoo theéll width of

I ncrenment al Hlant . of toﬁggﬁg? terial introduced so that total infeed
vol une can be F‘?‘I’f‘ﬁ? he same or a greater |level as an infeed

device with a rotarat tfd bottdds bf the chute 46 a w1mdeGH?‘cfehi@e agti$ Ricall fbhﬂnﬂéﬂﬁ@iﬁg
duct section, the expanded tobacco particles flow Into a tangentia

separ at or whethe impeegnated gohmcen inemtine |Vsnmamacrmmmun¢dmclv r@mgaam ©f the throat

t obacco for t hr he system after ate
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adj ustable baffle is provided at the inlet to the tangential separ at or

for regul ati nighhepegdse.gslabaittA) rpm, eoinpgredite a meege airi lack. sEpe vanmwerdlexicet o
oM Al i B ikl RS 1 e
cooper ati on wgdiedshe vol ume control
10 In the event it is desired to interrupt the supply of impregnated tobacco to the
venturi section 12, a diverter plate 56 is pivotably mounted on a shaft 58 at the upper
end of chute 46. Plate 56 can be manually pivoted by means of handle 60 in the
counterclockwise direction as shown by the arrow to divert the supply of impregnated
tobacco into an outlet duct 62 for collection and recycling if desired.
15 The inlet 34 of sublimator duct 16 is connected to the venturi outlet tube 24 to
receive the hot gas flow in which the impregnated tobacco is entrained. Sublimator duct
16 has a non-circular, preferably rectangular cross-section and is generally C-shaped
in side elevation with the center line C thereof being defined by two large radii R, and
R, forming an arcuate flow path. In the described embodiment, those radii R;, R, are
20 about 15 feet and 9 feet, respectively. The duct 16 comprises three processing zones
or sections, namely, a generally horizontal lower inlet section 70, a generally vertically
extending intermediate section 72 and a generally horizontal upper outlet section 74.
As best shown in FIG. 1, the depth D of the duct 16 gradually increases (diverges) from
the inlet 34 to a horizontal joint 76 at which the transition from radius R, to radius R,
25 occurs. This depth divergence for a constant width duct causes a reduction in flow
velocity from inlet 34 to joint 76. From plaﬁe 76 to the outlet 35 of duct 16 the depth
D of the duct 16 decreases (converges). The converging depth from joint 76 to duct
outlet 35 causes an increase in flow velocity. As is clear from the showing of FIG. 1,

the flow direction through the duct changes by 180° from the inlet 34 to the outlet 35.



5 ~of the fan or blower which supplies the heated gas to the inlet of
t helventuri section of t he subl i mat or appar at us. The
above-descri bed features of the present invention advantageously nake
possi bl e an i nproved di spersion of the inpregnated tobacco particles and
more uniform 5 flow characteristics iy the sublimtor duct. The result is
greater expansion efficiency and reduced heating of the tobacco |eading
to higher yields of expanded tobacco using t he process and apparat us of
the present invention. Reduced breakage of the tobacco _ _particles ow ng
to the absence of &bitigp85 ehdurydé isiqonni¢atad withe tdetgs of angeetial senaratei 58 which
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sublimator ap%% &clfsfaﬁés ir\lltloeg\?gtaxtyr air’ 1|o<|:kn§4 from which it is deposited onto a covered

conveyor 86 for cooling prior to reordering. Exit chute 82 has a 45° twist so that
10 conveyor 86 can be conveniently directed away from interference with the sublimator
duct 16.

Waste gases from the tangential separator 18 exit the separator housing 79 via
a gas return duct 88. The spent gas from duct 88 contains tobacco volatiles as well as
some tobacco dust or fines. Preferably, the fines are removed from the gas stream prior

15 to reheating so as to avoid any possible combustion-of the fines. After removal of the
fines, the gas is reheated and recirculated to the gas inlet pipe 20.

Operation of the DIET process of the invention is described below with
reference to one specific embodiment of the apparatus 10, it being understood that the
invention may be practiced using operating parameters of temperatures, flow rates,

20 velocities, sizes, etc., other than those specifically described herein. Referring again
to FIG. 1, a heated gas consisting of steam, air, CO, and tobacco volatiles is supplied
to a 28 inch diameter inlet pipe 20 at a flow rate of about 34,000 cfm and at a
temperature of about 650°F. Velocity of the heated air at the inlet of the venturi section
12 is about 8,200 fpm. The venturi inlet tube 22 has a length of about 11 feet and
25 uansitions from the 28 inch diameter inlet pipe 20 to a rectangular duct at the venturi
throat 26 having a depth of 9 inches and a width of 60 inches. Gas velocity at the throat
26 is about 9,300 fpm. The venturi outlet tube 24 gradually increases in cross-section
to a depth of 15 inches at the inlet 34 of the sublimator duct 34 with a gas velocity of

about 5,600 fpm. Gas flow through inlet tube 22 sweeps or washes the bottom interior



2-2 in-fFlG 1; FIG 3 is a cross-sectional view of the

subl.i mat or duct of the apparatus of the I nvention taken along line 3-3
in FIG 1; and FIG 4 is a cross-sectional view of the

subl i mat or duct taken along line 4-4 in.25 FIG 1. Det ai | ed
Description of the Invention eferring now to the draw ngs,
there is illustrated in FIG 1 a DI ET subtfimator appar at us accordi-ng

to the present invention which is designated generally by reference 30

nunmeral 10. Cenerally, apparatus 10 conprises a venturi section 12, a
t obacco i nf eestirface 32 of the outlet tube and prevents any large clumps of impregnated topacco from

device 14, a syplinmato uct . and a tangential separator 18 as nore fully
descri bed colf%g%}%g Hﬁ#‘f" g/FfrftEm]sgcnon.

Solid CO, impregnated tobacco which has been declumped is conveyed into

hopper 40 by conveyor 42 where it is distributed uniformly across the infeed chute 46

5 from which it passes into the winnower device 48. The vanes of winnower device 48

accelerate the tobacco particles into the high velocity gas stream at a sufficient velocity

to disperse the particles over substantially the entire depth and width: of the venturi
outlet tube 24 from which they pass into the sublimator duct 16.

As the tobacco particles pass through the lower portion of the duct 16 there is

10 a gradual redirection of the flow from a generally horizontal direction in section 70 to

a generally vertical direction in section 72 and a reduction in gas flow velocity at the

joint 76 to about 2,700 fpm. At joint 76, the depth of the duct is about 31 inches or

about twice the cross-sectional area of the inlet 34. This reduction in velocity in the

intermediate section 72 prevents any clumps of impregnated tobacco from being carried

15 out of the duct and into the separator unexpanded. The gas flow velocity then increases

because of the gradual decrease in duct depth to about 14 inches at the outlet 35 of duct

16 to a velocity of about 6,000 fpm to accelerate the expanded tobacco into the

tangential separator 18. Advantageously, the residence time of the expanded tobacco

lparticles in the duct is decreased by increasing the outflow velocity. This minimizes the

20 possibility of conveying out unexpanded tobacco. Temperature of the heated gas is

about 550°F at the inlet to the tangential separator.

By appropriate control of the adjustable baffle 80 in the tangential separator, as

well as control of the overall flow volume into the system, adjustments may be made
~ to residence time of the tobacco material in the system and in the separation efficiency
25 of the tangential separator.

It will be appreciated from the foregoing description that the large radius arcuate
flow path of the present invention advantageously eliminates abrupt direction changes
of the tobacco material flow to minimize breakage of the tobacco strands and generation
of excessive fines or tobacco dust. The C-shaped sublimator duct also reduces the floor

30 space needed for the system of the invention when compared with the inclined

-



I n one-specific enbodi nent of the invention, a cylindrical inlet pipe 20
havi.ng a dianeter of about 28 inches supplies a high tenperature gas
to the apparatus 10. The 5 gas nay consist of air, water (stean), CJerr]
and, if the gas includes recycled and reheated gas fromthe tangenti al
separator 18, tobacco volatiles. Suitable gases for use in the DET
process are described in the aforesai d10 s Patent No. 5,259, 403. Flow
rate of the high tenperature gas for the described enbodi nent nay be in the
range of about 30,000 cfmto about 36,000 cfm and preferably about
34,000 cf m wi ishblamatasduds diselbsedi foy examplheini UiSePateot Nhs 4ve9v, 604 andetPl hik82.2
of about 8, 00Q f . As |5 best seen.in FlGS. and th
venturi secti 8ﬂ a@ghﬁ% PEfuse ﬁle\}é‘?ﬁe&@ §eRpLafor can beqﬁ‘baé%? éﬁﬁ’ Bro\fgﬂ’t% ?‘? the
outlet tube 24nfeEdi‘|@$v1éeUgﬁG22l PHRY iCdgfp EJ‘%uBﬁﬁEE‘é'rtd&E‘ dtr @@ {n€ntion occupies
cylindrical inlet pipe 20 to a rect angu ar cross-section at the throat 26
of the vent ur isubstantiallyitbe same Hoedpace ay @ ssmpamabliecystam whtehtempbms mmeailya

hi gh wi dt h- -d th W.D). rat d 15 d enbadi ment i
about 7 1 3 orspontiL Ul e opesiec ASeceq BBE T ek of Bhee s
substant | a' ! y d@éc%&ét 80U.9. Pafent Q0! kUKDl did EIﬁiehPa'i‘ioH&lt buﬁﬁlﬁn@ﬁtNSmWO

surface 28 t hereof extending in a su stantl al hori zontal plane. The
top surface 3®6005HEe Whiletthe duct l&dssh&@nlaadeﬂamddlsmavmgla reetingulan cross-

shal | ow angl e of . about 9 err o that the hot S flow t hr ough
Che tube have S QRRErRIEHRT GEISBEraiFne SiRRASE, SHIbR FROVHd Capsseecti
to "sweep” or sh¥@fky d&é‘ﬁsleléﬁ s 90 éﬁﬁ('?oin SHEH 2Efssiéectibn is*‘d'ét?ﬁﬁd‘hPﬁkerﬂétidnﬁf

t ube 24. ube the venturi section

appr oxi nat £0 y Rubdicativn dNat. K& Q9672 pthe disclosime ofhisdicht ubmcﬁ@oamdd dierain gy
fromthe throat_26 of the venturi section to the inlet 34 of the
subl i mat or duéFfeI?FceThe bottom surface 36 of the outlet tube is a

hori zont al r Qgp)g WSS Lol et
tube 22. The t op su acéﬂiggﬂ%g pgég?ﬁ@[]n&%fee#e?u g I v%g%gg?ets%ﬁwa@cf nuﬁzghb@
subl i mat or dudteen speeifically desceibed.peseingityvill ibelapparent to thosesiglled f thalactit which

8lerr]. The tobacco i nfeed device 14 conp tjses an i nfeed. hopper
40 to which sdh drvepfigR ppriains that variations and modifications’ of the various embodime

15 shown and described herein may be made without departing from the spirit and scope

of the invention. Accordingly, it is intended that the invention be limited only to the

extent required by the appended claims and the applicable rules of law.



| mpr egriat ed tobacco material is fed via a conveyor 42. A plurality of
vert.ical diversion baffles 44 are provided in the hopper 40 for
spreadi ng the inpregnated tobacco naterial 30 across the width of the
hopper 40. From hopper 40, the inpregnated tobacco passes-

7 into a forwardly inclined infeed chute 46 whi ' dly
to the full w dth of the venturi skttion 12 (FIGT I l“’j“ﬁﬂ“ﬁ!ﬂ[ﬂ}&t
the bottom of the chute 46 a wi nnower device 48 is | ocawxede i ng

the i npregnated tobacco into the venturi section inmediately downstream of

the throat 5CKEMSW nnower device 48 conprises a rotary shaft 50 to which a
plurality of radia es (nho ho are.nou lyve notor.52 is
connected to shaft |150 .Aaﬁp a}éa%?sef05tqycpér|1c§ng \%]:}ac%q é‘ﬂ&gﬁ gé%%u% %%d,ufrgbcg (PTIsig f)m
conpared to acmt«:@ir% datt havifgkan ifleCandl 4 GURE arlEY héifcircular #SssXREES, ithe Gobde
venturi section 12 by neans of a rectangul ar opening at the bottom

t hereof. 10 sectional|ajes pfesadd, dunt inaredsingdfzeinrthel inles towarsk saidpoutddie supply of

| npregnat ed tobacco to the

2. The apparatus of claim 1, wherein said duct comprises an arcuate

intermediate section between said inlet and said outlet.

3. The apparatus of claim 1, wherein said duct is generally C-shaped from said
inlet to said outlet.

4. The apparatus of claim 1, wherein said duct comprises an intermediate
section, the cross-sectional area of said duct decreasing from said intermediate section

toward said outlet.

5. The apparatus of claim 4, wherein said intermediate section has a maximum
cross-sectional area about twice the cross-sectional area of said duct at said inlet and

said outlet.

6. The apparatus of claim 5, wherein said duct has a width and a depth, the

width of said duct being substantially constant from said inlet to said outlet.

7. The apparatus of claim 1, wherein said duct has a width and a depth, the

width of said duct being substantially constant from said inlet to said outlet.

8. The apparatus of claim 1, wherein said duct has a width-to-depth ratio in

the range of about 5 to 2.

-~

9. The apparatus of claim 1, wherein said duct has a rectangular or ovoid

cross-section.
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ventur.i- section 12, a diverter plate 56 is pivotably nounted on a shaft 58
at the upper end of chute 46. Plate 56 can be manual |y pivoted by
means of handle 60 in the count ercl ockwi se di reet+oen—as—shown by t he

arrow to divert the supply of inpregnated t oba ' gy duct
62 for collection and recycling if desired. 15 c]m n‘“rlmnmlm
subl i mator duct 16 is connected to the Menturi outlets ew24mutos * .
receive the hot gas flow in which the inpregnated tobacco is entrained.
Subl i mat or duct 16 has a non-circular, preferably rectangul ar _ .
cross-section and il6. gepparaths for@xpandingitobacco withdy gase@USemgdiuBhcRIisingan
center line C thereof being defined h Ewo | ar radii R err] and

Rlerr] forni ndf4ACHOBYSN RS a'l“ﬁ%aﬁ%ﬁ.m ?%a%\g@% bed embodi ment, those
radii Rerr], Rerr] are 20 about 15 feet and 9 feet, respectively. The
duct 16 conprises three processing zones or sections, nanely, a
general |y hori zont all. ' Theeapparatust ofsdaitni B wWigereia sgishduchis gengeally] @é%&gﬁd from
extending inter, iate section 72 and a generally horizontal upper outlet
section 74. Salﬁ&ﬁtf?e%af‘?gwm in FIG 1, the depth D of the duct 16
gradual I'y increases (diverges) from the inlet 34 to a horizontal joint
76 at which the transition fromradius Rerr], to radius Rlerr] 25 occurs.
Thi s depth di ver gerl@e Therapparatms of claim ), dviereinseidcicthas agegtangularicorssisectionow
velocity frominlet 34 to joint, 76. Fromplane 76 to the outlet 35 of duct
16 the depth ha"mglﬂ‘ﬁ’fdﬁiﬂ‘édﬁlf}ﬁﬂm'w decreases (converges). The converging
depth fromjoint 76 to duct outlet 35 causes an increase in flow
velocity. As is clear fromthe showing of FIG 1, the flow direction

t hrough the duct cHandE dpparh8B[ofciaim 12 omherkia said vatithds substantiallpequsiant fem

said inlet to said outlet.

14. The apparatus of claim 13, wherein the cross-sectional area of said duct

increases from said inlet toward said outlet.

15. The apparatus of claim 14, wherein said duct has an intermediate section,
the cross-sectional area of said duct decreasing from said intermediate section to said

outlet.

16. Apparatus for expanding tobacco with a gaseous medium comprising a
conveying duct having an inlet and an outlet, means connected to the duct inlet for
supplying the gaseous medium to the duct at a given flow rate, said supplying means
comprising a tubular venturi section having a throét, said venturi section having a
venturi inlet tube and a venturi outlet tube, said tubes being connected at said throat,
said venturi inlet tube having a transition from a circular cross-section to a rectangular
cross-section at said throat, said venturi outlet tube having a rectangular cross-section
and infeed means connected to said supplying means for feeding a tobacco material to

said tubular venturi section.
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8 Qutlet 35 of duct 16 is connected to the inlet 78 of

tangenti al .separator 18 which has a housing 79 with a width equal to-
the width of duct 16. Tangential separator 18 has an adj ustabl | e
80 pivotally nounted adjacent the inlet thereof for adj h ﬁLﬂﬂ“
velocity of flow through the separator., Baffle 80 may

automatically 5 positioned by manual 1oar automatic positi oni ng means ( not
shown). The expanded t obacco product is forced radially outwardly in
the separator and eventually falls into exit chute 82 at the bottom of
separator 18. At t hi7.ollh¢ appasstueef claign U6 ewBereirhsaid wenwerd dnlet tube hagpddengtli at | s
into a rotary ,a | ock 84 fr I,.ted onto a covered

conveyor 86 f(}F E%F?HE‘CBH“‘: @ng‘ghqféﬁlfld'gp bou%E bechute 82 has a 45[err]

twi st so that 10 conveyor 86 can be conveniently directed away from
interference with the sublimtor duct 16. WAast e gases from
the tangential sepakét Bhe agpagstus oftdheimshavherain said wenmy iglet tube and salda/egam
return duct 88 The ent from duc cqnt ai ns ob cco vol.atil es

wel | as I A R 4604 Jerrpicydoe o
fromthe gas Sthﬁ@ﬁévlﬂf {ifer bicfdc@s %ﬂﬁ%h{?&oé 9J1tﬁ~°thé fés?ééﬂ’vé’ b@ﬂdm%ﬁ?ﬁéégltﬁereof
conbustion of the fines. After renoval I nes, the gas Is

reheat ed and rtecridcthreated to t he gas |nI et p| pe 20. Oper at i on
of the DIET process of the invention is described below wth reference
to one specific enbodi ment of the apparatus 10, it being understood that

the- . invention [RYTHE affadsthd 6€JaikiS16) WHRRSA Sl DiFed iR cBhprisls winnower
tenperatures, flow rates,
means for acceleratmg the tobacco material into the gaseous medium flowing through

said tubular venturi section.

20. The apparatus of claim 16, wherein said conveying duct has a non-circular

cross-section and is generally C-shaped from inlet to outlet.

21. The apparatus of claim 20, wherein said conveying duct has an intermediate
section, the cross-sectional area of said duct increasing from said -inlet toward said

intermediate section and decreasing from said intermediate section toward said outlet.

22. The appararué of claim 20, wherein said conveying duct has a width-to-
depth ratio of about 5 to 2.

23. The apparatus of claim 20, wherein said conveying duct has a rectangular

or ovoid cross-section.

24. The apparatus of claim 16, including separator means connected to the
outlet of the conveying duct for separating expanded tobacco material from the gaseous
medium, said separator means having an inlet, and baffle means at the inlet of said

separator means for adjusting the velocity of flow through said separator means.
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20 vel‘ocities, sizes, etc., other than those specifically described
herein. Referring again to FIG 1, a heated gas consisting of steam
air, CJerr] and tobacco volatiles is supplied to a 28 inch dianeter
inlet pipe 20 at a flowrate of about 34,000 cfmand at a tenperature
of about 650[err]F. Velocity of the hedted air at the inlet of the venturi
section 12 is about 8,200 fpm Theqyenturi inlet tube 22 has a length
of about 11 feet and 25 transitions fromthe 28 inch dianmeter inlet pipe
20 to a rectangul ar duct at the venturi throat 26 having a depth of 9
inches and a wi dt h28f ASthethiod lo€ sxpafidinig Yeiaoes imypregnatel avithhsotidtCO, comp2Ringshe
about 9,300 fpm The venturi outlet tube 24 gradually increases in
cross-sectionstepsofi o g depth of 15 inches at the inlet 34 of the

subl i mator duct 34;witdh.a, %smg&'cg%;s h[%%tgd gaieoapﬂllé&ituﬁl B4nd R Biveiford Y

t hrough inlet tube SWeBpS or was ottominterror
9 sur f ag®i Sogity;t he outl et tube and prevents any |arge clunps of
| mpregnat ed tobacco from collecting in the venturi section.

Solid COerr] inprEREREG subyartiadly ol the tebaschiithe ga¥PBHPEEiUE conveyed into

flowing the gaseous medium with the entrained tobacco in an arcuate flow path

to sublime the solid CO, and expand the tobacco; and

o o o s s, | IR

26. The method of claim 23, including the steps of decreasing the flow velocity
of the gaseous medium and entrained tobacco in a first portion of said flow path and
then increasing the flow velocity of the gaseous medium and entrained tobacco in a

second portion of said flow path downstream of said first portion.

27. The method of claim 25, wherein said flow path has a non-circular cross-

section with a width-to-depth ratio of from about 5 to 2.

28. The method of claim 27, wherein said non-circular cross-section is

rectangular or ovoid.

29. The method of claim 25, wherein the step of introducing the tobacco

includes the step of accelerating the tobacco into the gaseous medium.

30. The method of claim 25, including the step of changing the direction of said .

arcuate flow path by about 180°.

31. The method of claim 25, including the step of increasing the velocity of the

gaseous medium prior to introducing the tobacco into the gaseous medium.
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hopper 40 by conveyor 42 where it is distributed unifornmy across the
infeed chute 46 5 fromwhich it passes into the wi nnower device 48. The

vanes of w nnower device 48 accel erate the tobacco particles into the
hi gh velocity gas streamat a sufficient velocity to erse t he
particles over substantially the entire depth and width iﬂl ”mi”
outl et tube 24 from which they pass int!§ the sublimator m’

As the tobacco particles pass through the |ower portion of the éuc

there is 10 a gradual redirection of the flow froma generally horlzontal
direction in secti @2.7Dhd method of 8laBf 8! whérkinVaid Areddte Hbwasatl RAY d£hb§ﬁﬁ£1hl‘3ﬂ
72 and a reduction in gas flow velocity at the jointt 76 to about 2,
fpm At joi nt cpBstantygid gbpth of the duct is about 31 inches or about
twice the cross-sectional area of the inlet 34. This reduction in velocity
in the internedi ate section 72 prevents any clunps of inpregnated
tobacco from bei ng 38arTheetettod of¢laitaf25t, hecleting d ey ot AljhfRg 38O T Mlocity
unexpanded. The gas flow velocity then i ncr eases bécause of the

gradual decr e &% 816 gaseavs tmediyse ithdheenstainedobagemafterdt exitsshaarcuase ﬂew mith ainctt
16 to a vel ocif thheaQ: YiatiBe gg fpmto accelerate the expanded tobacco into
t he tangen |aI g,ara ©r 18. Advantageously, the residence tinme of the
expanded t obacco particles in the duct is decreased by increasing the
outflow velocity. This mnimzes the 20 po;shqgﬁgthg% of l(%nveyl ng out

unexpanded t obacco. Tenperature of the heate cen Re out 5500F at
the inlet to the tangential separator. T l,ﬂ IHH priate control

of the adjustable baffle 80|nthetangent|a wel | as
control of the overall flow volune into the system adjustnents may be nade
to residence tine of the tobacco material in the systemand in the
separation efficiency 25 of the tangential separator. It will
be appreciated fromthe foregoing description that the |arge radius arcuate
fl ow path of the present invention advantageously elim nates abrupt

di recti on changes of the tobacco material flow to m nimze breakage of
the tobacco strands and generation
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of excessive fines or tobacco dust. The G shaped sublimtor duct also
- reduces the floor 30 space needed for the systemof the invention when
conpared with the inclined

10 subl i mat or ducts disclosed, for exanple, in U S. Patent Nos.
4,697,604 and 4,911, 182. In addition, because the tangential separator
can be located in close proximty to the infeed device (FIG 1) the
C-shaped sublimator duct of the inventidf occupies substantially the

same floor space as a conparabl e Shstignotithe Diisdupys a vertically 5
di sposed sublimtor duct with oppositely directed 90[err] efbows, such as

t hose ducts disclosed in U S. Patent No. 4, 366, 825 and I nternati onal
Publ i cati on No. WO 96/ 05742. While the duct 16 is shown and descri bed
as having a rectangul ar cross- sectlon ~other non-circular

Cross-sections ar ¢MBETIX , BAE FOR 7
the dashed lines 90 in FIG 4 Such a Cross-section is defl ned I n
International 10 Publication No. W6/ 05742, the disclosure of which is
i ncor porat ed her ei A thsthod of &ef & sppacatus for expanding tobacco, particularly tobacco

impregnated with solid carbon dioxide are disclosed. The apparatus comprises an
5 arcuate, generally C-shaped duct for conveying the tobacco material in a hot gaseous
medium to sublimate the solid carbon dioxide and expand the tobacco. The duct has
a non-circular cross-section, preferably a rectangular cross-section, with a high
width-to-depth ratio and an increasing depth from the inlet to an intermediate portion
of the duct then a decreasing depth from the intermediate portion to the outlet of the
10 duct. A winnower device infeeds the tobacco material into the duct adjacent the
throat of a venturi section connected to the inlet of the conveying duct. A tangential
~ separator with an adjustable baffle at the inlet thereof for controlling velocity in the

separator is used to separate the expanded tobacco from the gaseous medium.

(Figure No. 1)
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Althougﬁ certain presently preferred enbodi nents of the present invention

have: been specifically described herein, it wll be apparent to those
skilled in the art to which the invention pertains that variations and
nodi fications of the various enbodi nents 15 shown and descri bed herein may
be made wi thout departing fromthe spirit and scope of the invention.
Accordingly, it is intended that the inyention be |limted only to the
extent required by the appended clains and the applicable ru f |aw.
Claims: 1N paratus for expandi ng tobacco with a gaseoug g um
conprising a cofveying duct for . conveying the toqgct t he
gaseous nedi um *n said duct, said duct having an inlet an an
outlet and defining a flow path having a flow direction fromsd inlet to
said outlet, said N
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duct cornpri'sing an internediate section, a first duct section having a
non--ci rcul ar cross- section with an increasing cross-sectional area
fromsaid inlet toward said internediate section and a second duct
section fromsaid internediate section toward said outlet, said

~ first duct section having a generally arcuate shape in side elevation from
. said inlet toward sai d i nternedi ghe section. 2. The appar at us
of claim1l, wherein said second duct section has a non-circular cross-
section with a gradually decreasing cross-sectional area fromsaid

i nternedi ate section toward said outlet. 3. The appar at us of
claim2, wherein said second duct section has a generally arcuate shape

in side elevation fromsaid intermedi ate section toward said outlet. 4.
The apparatus of claim1l, wherein said first duct section has a cenverline
defined in side el evafi o y a first large radius and said second
duct section has a centerligejdef|iihed in side el evati on by a second
| arge radius, said first ar Pec duct i ons bei ng connected

together to formsaid internegi atjgf secti on: 5. The apparatus of claim
4, wherein said first large radiygflis gre@r than said second | arge

radi us. = - -~ -
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6. The apparatus of claim1l, wherein the duct sections are such
that the fl (%\?v\drﬁeet—puns at said inlet and said outl GREH_A{}EMENT SHEET
general ly horuwm | ow direction at said

section is ge ﬂ{,”mm” lly upwar d. 7. The appar at s of §I %I T%
wherein said duct®i¢ genesa C-shaped fromsaid inlet to sqi £ 98
outlet such that the flew direction at sai dSPfitdfutesshaaiosit 119978

dlrectlon at said outlet. -11 -
- Claim J’he apparatus of claim1, wherein said internediate—secton
has a crosrksectloaal ar ea about twice the cross-sectional area of

sal d duct 2t Sibgmjams%r &B&dﬂ fandid With a gaseous medium comprising a conveying duct for
conveying the tobacco with the gaseous medium in said duct, said duct having an inlet and
an outlet and defining a flow path having a flow direction from said inlet to said outlet, said
duct comprising an intermediate section, a first duct section having a non-circular cross-
section with an increasing cross-sectional area from said inlet toward said intermediate
section and a second duct section from said intermediate section toward said outlet, said
first duct section having a genersally arcuate shape in side elevation from said inlet toward
said intermediate section.

2 The apparatus of claim 10, wherein said second duct section has a non-circular cross-
section with a gradually decreasing cross-sectional area from said intermediate section
toward said outlet.

3 The apparatus of claim 11, wherein said second duct section has a generally arcuate shape
in side elevation from said intermediate section toward said outlet.

4 The apparatus of claim 10, wherein said first duct section has.a centerline defined in side
elevation by a first large radius and said second duct section has a centerline defined in side
olevation by a second large radius, said first and second duct sections being connected
together to form said intermediate section.

s. The apparatus of claim 13, wherein said first large radius is greater than said second large
radius.

6. The apparatus of claim 10, wherein the duct sections are oriented such that the flow
directions at said inlet and said outlet are generally horizontal and the flow direction at said
intermediate section is generally vertically upward.

7. The apparatus of claim 18, wherein said duct is generally C-shaped from said inlet to said
outlet such that the flow direction at said inlet is opposite the flow direction at said outlet.

sHEET HAS BEEN
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9. "The apparatus of claim1, wherein said duct has a substantially

rect angular—or—eveid cross- section with a width and; Mﬁ%ﬁ%ﬁﬁg

The appara I m9, wherein the width of said duct is
const ant f“ﬂ"ﬂ ”!E bﬂwu nlet to said outlet and the depth pf said duct
M *

gradual ly i mcrea idinlet to sai Substitute sAéSY e

gradual | y decreases fromsaid internedi ate—sectTom to sard o : T1.
The apparatus of claim10 ,wherein saig duct has a width-tat dep atio-He
t he range of about 5 to 2. 12. The apparatus of lglaim1, wherein

the flow Bat h Bie approstenafslaim AQ wieedin paid intermadiate ssctign has a cross-sechiogsinged | ow
direction fr Omb%ﬁiaﬁémﬂ%ﬁd&%h&m duct Rt said iBREaRAR Gfes. For Caim

1, said duct having a gen C-shape 1 n side el evation, neans
connected to the duct inlet for supplying the gaseous nediumto the duct at

a given f§OW The apparitasof clafth 30, 5PN sdid JURMAS 2 SEHTRtiANY EcRnEMREGPEvOREEHDAL |
section having a throat,  sai venturi section having a venturi inlet

d
tube and a verfesHon With ¢ pidth gpda depthy ¢ ybes bei ng connected at said
throat, said venturi inlet tube having a cross-section transition froma
circular cross-section to a,rectangul ar cross-section at said throat, said
venturi olfel etTheApparatus of clajm J8,whereip thewidth ofapid duetds substaptiafly copstantfrom
from said thrqaid it tdRid duell addlithé ddpih 6ORAPRICE Gradually incrdhies framhaid YaRe tb said

reans CoNNeCt g { Q. il edHlR R prihodly Sl s il st RES T S S

11.  The apparatus of claim 19, wherein said duct has a width-to-depth ratio in the range of
about § to 2.

12.  The apparatus of claim 10, wherein the flow path of said conveying duct has a continuously
varying flow direction from said inlet to said outlet.

13.  The apparatus for Claim 1, said duct having a generally C-ghape in side elevation, means
connected to the duct inlet for supplying the gaseous medium to the duct at a given flow
rate, said supplying means comprising 2 tubular venturi section having a throat, said
venturi section having a venturi inlet tube and a venturi outlet tube, said tubes being
connected at said throat, said venturi infet tube having a cross-section transition froma
circular cross-section to a rectangular cross-section at said throat, said venturi outlet tube
having a rectangular cross-section extending from said throat to the inlet of said conveying
duct and infeed means connected to said supplying means for feeding a tobacco material to
said tabular venturi section,

14.  The apparatus of claim 13, wherein said venturi inlet tube has a length at least three times
the length of said venturi outlet tube.

15. . The apparatus of claim 14, wherein said venturi inlet tube and said venturi outlet tube have
coplanar bottom surfaces, said venturi inlet tube and said venturi outlet tube having upper
surfaces which converge with the respective bottom surfaces thereof to said throat.

\ [T
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sdid tubul ar venturi section. - 14. The apparatus of cl ail , -
said venturi inlet tube has a length at |east three tines mcﬂ&ﬁgm
of said venturi outlet tube. 15. The apparatus of clainy 14, wherein
said venit—upH—Hl—e{——tube—ﬁﬁd said venturi outlet tube have 0 T &0TaMmes

bottom s tur| inlet tube and said venturi dqut | et t ube
havi ng. ug Eﬂ “ilﬂll ces whi ch conver ge sudshitdie siesste t7 et mes

surf aceoss
- 13 - 16.

Ossakrd 't hroat .

The apparatus of clai m13 -wherein said inf eed nmeans

conpri ses wi nnower neans for

16.

17.

18.

19.

20.

2L

The apparatus of claim 13, wherein said infeed means comprises winnower means for
accelerating the tobacco material into the gaseous medium flowing through said tubular
venturi section.

The apparatus of claim 13, wherein sald conveying duct has a non-cireular cross-section
from junlet to outlet.

The apparatus of claim 13, wherein said conveying duct has a width-to-depth ratio of about
Sto2.

The apparatus of claim 13, wherein said conveying duct has a rectangular or ovoid cross- |

section.

The apparatus of claim 13, including separator means connected to the outlet of the
conveying duct for separating expanded tobacco material from the gaseous medium, said
separator means having an inlet, and baffle meaus at the inlet of said separator means for
adjusting the velocity of flow through said separator means.

A method of expanding tobacco impregnated with solid CO; comprising the steps of:
introducing the impregnated tobacco inte a duct having 2 non-circular cross-section and an
inlet and an outlet;

introducing a heated gaseous medimh into the inlet of said duct at a flow rate and velacity
and a tcmperature sufficient to expand the tobacco;

éntmining substantially all the impregnated toabacco in the gaseous medium at said inlet;
flowing the gaseous medium with the entrained tobacco from said inlet toward said outlet

. along a generally arcuate flow path with a nen-circular cross-section to sublime the solid

CO; and expand the tobacco along said flow path;
decreasing the flow velocity of the gaseous medium and entrained tobacco from said inlet
toward said outlet; and

separating the expanded tobacco from the gaseous medium.
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26.

27.
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The method of claim 23, wherein said flow path has a width-to-depth ratio of from about S
to2.

The method of claim 21, wherein the step of entraining the tobacco includes the stop of
accelerating the tobacco into the gaseous medium. '

The method of claim 21, including the step of continnously changing the flow direction of
the gaseous medinm and entrained tobacco along said flow path from said inlet to said
outlet by about 180°,

The method of claim 21, inciuding the step of increasing the velocity of the gaseous medium
prior to introducing the impregnated tobacco into the gaseous medium.

The method of claim 21, wherein said generally arcuate flow path has a substantially
constant width.

The method of claim 21, including the step of adjusting the flow velocity of the gaseous
medium with the cotrained tobaceo after it exits the generally arcuate flow path and before
the separating step.

The method of claim 21, including the step of flowing the gaseous medium with the
entrained tobacco in substantially horizontal directions at satd tnlet and said outlet and
flowing the gaseous medinm with the entrained tobacco in a substantially upwardly vertical
direction intermediate said inlet and said outlet.

i nl et
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A method of and an apparatus for expanding tobacco, particularly tobacco
impregnated with solid carbon dioxide are disclosed. The apparatus comprises an
5 arcuate, generally C-shaped duct for conveying the tobacco material in a hot gaseous
medium t0 sublimate the solid carbon dioxide and expand the tobacco. The duct has
a non-circular cross-section, preferably a rectangular cross-section, with a high
width-to-depth ratio and an increasing depth from the inlet to an intermediate portion
of the duct then a decreasing depth from the intermediate portion to the outlet of the
10 duct. A winnower device infeeds the tobacco material into the duct adjacent the
throat of a venturi section connected to the inlet of the conveying duct. A tangential
- separator with an adjustable baffle at the inlet thereof for controlling velocity in the

separator is used to separate the expanded tobacco from the gaseous medium.

(Figure No. 1)
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21, including the step of increasing the velocity of t helgaseous medi um
prior to &pim&duci ng the inpregated tobacco into the gaseous nedi um 28.
The met hod of claim 21, wherein said generally arcuate flow path _has a
substanti gl|y Apparatusfarspaendingtohitcin with a gaseous medium comprising a conveying duct for

conveying the tobacco with the gaseous medium in said duct, said duct having an inlet and

an outlet and defining a flow path having a flow direction from said inlet to said outlet, said
duct comprising an intermediate section, a first duct section havi_ng a non-circular cross-
section with an increasing cross-sectional area from said inlet toward said intermediace
section and a second duct section from said intermediate section toward said outlet, said
first duct section having a generally arcuate shapé in side elevation from said inlet toward
said intermediate section.

2 The apparatus of claim 1, wherein said second duet section has a non-circular cross-
section with a gradually decreasing cross-sectional area from said intermediate section
toward said outlet.

3. Tlie‘ apparatus of claim 2, wherein said second duct section bas 3 generally arcuate shape
in side elevation from said intermediate section toward said outlet.

4. Theapparatus of claim 1, wherein said first duct section hias a cenrerline deflned in side
| elevarion by a first large radius and said second duct section has a ceuterline defined in side
elevation by a second large radiﬁs. said first and second duct sections being connectad
together to form said intermediate section. ' '

s. The apparatus of claim 4, wher'eiq said first large radius is greatér than said second large
radius, '

6. The apparatus of claim 1, wherein the duct sections are oriented such that the flow
directions at said inlet and said outlet are generally horizontal and the flow direction at said
intermediate section is generally vertically upward. '

7.  The apparatus of claim 6, wherein said duct is generally C-shaped from said inlet to said
outlet such that the flow direction at said inlet is opposite the flow direction at said outlet.
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The apparuﬁu of claim 1, whorein eaid intermediate section has a cross-sectional area
about twice the cross-sectional area of said duct at said inlet and said outlet.

The apparatus of claim 1, wherein said duct has a substantially rectangular or ovoid cross-

section with a width and a depth.

The apparatus of claim 9, wherein the width of said duct is substantially constant from
aaid inlet to said outiet and the depth of said duct gradually increases from said inlet to said
intermediate section and gradually decreases from said intermediate section to said outlet.

The apparatus of claim 10, wherein said duct hasa wtdth-to-depth ratio in the range of
about Sto 2.

The ai:pa_tratus of claim 1 ,'wherein the flow path of said conveying duct has a continuously .
varying flow.dirvection from said inlet to said outlet.

The apparatus for Claim 1, said duct having a geaerally C-shape in side elevation, means
connected to the duct inlet for supplying the gaseous medium ta the duct at a given flow-
rate, said supplying means comprising 3 tubalar venturi section having a throat, said
venturi section having a venturi inlet tube and a venturi autlet tube, said tubes being
connected at said throat, said venturi inlet tube having a cross-section transition from a
circular cross-section to a rectangular cross-section at said throat, said venturi outlet tube
having a rectangular cross-section extending from said throat to the inlet of said conveying

duct and infeed means connected to s2id supplying means for feeding 2 tobacco material to
said tebular venturi section.

The apparatus of claim 13, wherein said veaturi inlet tube has a length at least three times
the length of said venturi outlet tube.

The apparatus of claim 14, wherein said venturi inlet tube and said venturi outlet tube have
coplanar hottom surfaces, said venturi inlet tube and said venturi outlet tube having upper
surfaces which converge with the respective bottom surfaces thereof to said throat. .



