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(57] ABSTRACT

A tiered container for use in an autoclave of an appara-
tus used in a process for increasing the filling capacity
of tobacco, said process utilizing a compound to im-
pregnate the tobacco and a hot gas to vaporize the
impregnating compound.

9 Claims, 3 Drawing Figures
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TIERED CONTAINER WITH FLOW
DISTRIBUTION SYSTEM

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions made
by reissue.

BACKGROUND OF THE INVENTION

This invention relates to an improved container for
use in a “batch” type process for treating tobacco to
increase its filling capacity. In particularly, the inven-
tion relates to a tiered container including at least two
baskets which provide a uniformed and directional fluid
flow distribution.

As is well known in the art, there are various pro-
cesses for increasing the filling capacity of tobacco by
using a volatile organic compound. In these presently
known processes, the tobacco is contacted with a liquid
or vapor to impregnate the cell with the compound.
Then the impregnated tobacco is heated to a tempera-
ture above the boiling point of the compound to vapor-
ize the liquid in the tobacco, thus, causing expansion.
Embodiments of this basic procedure are described in
U.S. Pat. Nos. 3,524,451 and 3,524,452 which i1ssued on
Aug. 18, 1970, and U.S. Pat. No. 3,575,178 which issued
on Apr. 20, 1971. U.S. Pat. Nos. 3,524,452 and 3,575,178
disclose processes which have a continuous in-feed,
thus, they are identified as *‘continuous’ processes.

Also well known 1n the art is the process for increas-
ing the filling capacity of tobacco by establishing a bed
of tobacco 1in a hermetically sealed chamber, vaccuu-
mizing the chamber, contacting the tobacco in the
chamber with a volatile organic compound to impreg-
nate it, and thereafter passing a hot gas through the bed
of tobacco to expand it. This process is described in U.S.
Pat. No. 3,753,440 which issued Aug. 21, 1973, and it is
identified as a “*batch” process due to the non-continu-
ous nature of the process. As disclosed in U.S. Pat. No.
3,753,440, the tobacco is placed in a tub or basket which
has a screen upon which the tobacco rests which is
spaced from the bottom of the tub. The tub has an inlet
below the screen through which an impregnated com-
pound and hot gas are injected, whereby the compound
and hot gas will pass up through the bed of tobacco
carried on the screen.

It has been found that between 450 to 750 pounds of
tobacco must be treated during each of the “batch”
process cycles in order for the process to be commer-
cially feasible. With this amount of tobacco being pro-
cessed, several problems result when utilizing a single
bed in the “batch” process. Basically, there is a non-
uniformity of vapor and steam distribution producing a
longer cycle time due to the thickness of the bed which
reduces expansion and causes the tobacco in the lower
portion of the bed to collapse due to the weight of the
tobacco above. In particular, one of the major problems
of the single bed basket is the long period of time re-
quired to expose the bed of tobacco to the hot gas dur-
ing the process. In order for these above described
processes to produce a satisfactory result in increased
filling capacity, the impregnated tobacco must be
quickly subjected to the hot gas to vaporize and drive
off the volatile compound. If a long period of time is
required to contact the tobacco with the hot gas, expan-
sion 1s impaired. Furthermore, it has been found that
excellent results are obtained if the hot gas initially
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contacts the top of the tobacco bed and penetrates
through the bed rather than from the bottom to the top.

SUMMARY OF THE INVENTION

It is, therefore, an object of this invention to provide
a tobacco container for use in a “batch” process which
will permit an even distribution of vapor and hot gases.

Another object of this invention is to provide a con-
tainer which will permit a large quantity of tobacco to
be processed in a plurality of small beds.

Still another object of this invention is to provide a
tiered container which will permit a substantially equal
amount of hot gas to be directed into each tier at sub-
stantially the same time.

Another object of this invention is to provide a tiered
container which will permit all of the tobacco carried in
each tier to be subjected to the hot gas in a selected
interval of time.

Still another object of this invention is to provide a
tiered container which will permit the hot gas to enter
the tobacco from the top and penetrate to the bottom of
the bed.

These and other objects are accomplished by the
present invention by a tiered container for receiving a
quantity of tobacco to be processed. Each tier receives
a proportionate amount of a total quantity of tobacco.
The bottom or lower tier includes a generally cone-
shaped bottom plate which has a center aperture and 1s
secured at its peripheral edges to a side wall which
circumscribes the bottom plate to define a basket.
Spaced from the bottom plate is a perforated member
upon which the tobacco is placed. The perforated mem-
ber has a central opening which receives a conduit.
Extending around the periphery of the basket and se-
cured to the side wall is a sealing member. A connector
rod is secured to the bottom basket and extends up-
wardly through its conduit to permit several baskets to
be secured together for loading and unloading purposes.

The upper tier baskets are stacked one on another and
are constructed similarly to the lower tier. The upper
tier further includes support feet attached to the periph-
ery of the bottom plate which engage the upper periph-
eral edge of the tier below to support the upper tier and
stabilize the stack. The aperture in the bottom plate in
each of the upper tiers is slightly smaller than the con-
duit of the tier below so that the bottom plate of the
upper tier will rest on the edge of the conduit to provide
a seal which aids in directing the vapor and hot gas
through the conduit. The upper tiers have no sealing
member around the periphery.

BRIEF DESCRIPTION OF THE DRAWINGS

The foregoing and additional objects, features and
advantages of the invention will be apparent to those
skilled in the art from the following detailed description
of the preferred embodiment, taken with the accompa-
nying drawings, in which:

FIG. 1 is a perspective view of an existing autoclave
with a tiered flow distribution container carried therein
in accordance with the present invention;

FIG. 2 is a section view of the tiered container dis-
closing a lower tier basket and one upper tier basket
configuration according to the present invention; and

FIG. 3 is a perspective of a section of the perforated
member carried in the baskets.
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DESCRIPTION OF A PREFERRED
EMBODIMENT

Referring more particularly to the drawings, in FIG.
1 the numeral 10 indicates an autoclave or chamber
which i1s used in a “batch” type process for increasing
the filling capacity of the tobacco. The autoclave has a
body section 12 and a lid section 14 which can be re-
moved to permit a tiered fluid distribution container 16
to be positioned in the autoclave. The tiered container
has one lower tier basket 17 and one or more upper tier
baskets 19. The autoclave has an inlet/exhaust port 18 in
its bottom through which a volatile organic compound
such as those suggested in Column 4, Lines 15 to 62 of
U.S. Pat. No. 3,753,440 can be introduced into the auto-
clave in a liquid or vapor state and a mixture of hot gas
such as steam and vapor can be exhausted. At approxi-
mately the middle of the autoclave is a second inlet port
20 through which a hot gas can be introduced into the
autoclave.

The solid and broken arrows in FIGS. 1 and 2 illus-
trate the flow path of the various fluids (vapor and hot
gas). Spaced from the bottom of the autoclave is a seal
support member 22 extending around and secured to the
autoclave’s interior wall. The support member 22 mates
with a second seal support member 24 secured to and
extended around the lower tier basket 17 to support the
tiered container 16 and hold it off of the bottom of the
autoclave. These support seal members prevent any
- flmid from passing around the edges of the lower basket,
thus, causing the vapors to be directed upwardly or
downwardly through the baskets as will be explained
heremafter. Although the autoclave and baskets are
tllustrated as being circular, it should be understood that
any configuration will function equally as well.

In this preferred embodiment of the tiered container
16, as mentioned previously, there is one lower tier
basket 17 and three upper tier baskets 19 which are
stacked one upon the other (See FIG. 1). Again, as
previously mentioned, the lower tier 17 has a seal sup-
port member 24 secured thereto which rests on the seal
support member 22 attached to the autoclave 10. The
lower tier basket has a generally cone-shaped bottom
plate 26 which has its outer -peripheral edge secured to
a side wall 28 which circumscribes the bottom plate to
form the basket. At the center of the cone-shaped bot-
tom plate is a reinforcing ring 30 having a center open-
ing 32.

Extending inwardly at right angles from the bottom
of the side wall 28 and spaced upwardly from the bot-
tom plate 26 is a perforated sheet member 34 which is
supported by three gusset plates 36 that extend radially
from the center of the basket and are angularly spaced.
Although three gussets are used in this preferred em-
bodiment, the perforated member can be made of such
strength that no gussets are required or more than three
gussets may be necessary. The inwardly increasing flow
space or passage 37 produced by the cone-shaped bot-
tom plate 26 and the perforated sheet member 34 is
provided to allow a uniform flow of gas or vapor. A
larger quantity of gas or vapor is present in the passage
37 near the center of the basket as opposed to the outer
extremities, thus, the larger flow rate will be required
through the passage near the center of the basket.

The perforated member can be of any desired config-
uration, such as screen, expanded metal or perforated
sheet metal. However, the perforations should be of
such size that cut filler (tobacco) will not easily fall
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through the openings and there should be sufficient
openings to provide for a uniform passage of fluids
through a tobacco bed 35. It has been found that a
perforated metal sheet approximately 1/16 inch in
thickness, with 3/32 inch openings stagered on % inch
centers will perform satisfactorily (see detail in FIG. 3).
Such perforated metal can be obtained from the Accu-
rate Perforating Company, Inc., Chicago, Ill.

The perforated sheet member 34 has a central open-
ing through which a pipe or tubular conduit 38 is in-
serted. The pipe rests on and is secured to the gussets 36.
Contiguous to its lower end, the pipe is secured to the
perforated sheet member. Secured to the pipe 38 at
angularly spaced intervals are vertically positioned
triangular gussets 40 which are also secured to radially
extending stiffeners 42 extending from the pipe to the
vertical side wall 28. The stiffeners 42 and the triangular
gussets 40 retain the pipe 38 in its center location.

Within the pipe section 38 and extending radially
inward therefrom are spacer plates 44 which secure a
connector rod 46 centrally within the pipe. The connec-
tor rod 46 extends upwardly through the upper baskets
19 and will connect the baskets together as one unit as
will be explained hereinafter. A reinforcing member 48
made from a rolled angle is secured to the top edge of
the vertical wall 28,

The upper tier baskets, which are constructed simi-
larly to the lower tier baskets have a cone-shaped bot-
tom plate 26’ with a reinforcing ring 30, a vertical side
wall 38’ to form the basket. Perforated sheet member
34' 1s spaced from the bottom plate and a pipe 38’ ex-
tends through its center. The pipe is supported by a
plurality of vertical posts 50 which are secured to the
lower end of the pipe and to the reinforcing ring 30'.
The upper baskets have triangular gussets 40, stiffener
members 42° and a reinforcing angle 48’ similar to the
lower basket.

In addition, an upper basket has three foot assemblies
32 angularly spaced around the bottom of the basket
and secured thereto. The foot assemblies include an
Incline post 34 and an inverted channel 56 secured to
the bottom of the post. The inverted channel mates with
the reinforcing angle 48 on the upper end of the vertical
wall 28 of the basket below. As can be seen in FIG. 2,
the foot assemblies aid in supporting and positioning the
basket so that the connector rod 46 will extend up-
wardly through the center of pipe 38'. The upper tier
baskets do not require a seal support member 24, gusset
plates 36 or the spacer plates 44. Each of the upper tier
baskets also contacts the basket below, around its rein-
forcing ring which rests on the upper edge of the center
pipe 38, 38', etc. These contacting surfaces act as seals
to prevent the passage of gas or vapor.

The upper end of the connector rod 46 has a threaded
portion 58 which receives a nut 60 having a lifting loop
or tongue 62 so that the tiered container 16 can be se-
cured together for lifting and handling. A sealing
washer 64 is provided between the nut 60 and the top
edge of the pipe 38 of the uppermost tier basket.

The tiered container is formed as illustrated to pro-
duce a specific flow pattern for the gas and vapors in
the autoclave.

As can be seen by the solid arrows in FIGS. 1 and 2,
the volatile organic compound used in the expansion
process 1s introduced into the autoclave 10 through port
18 in the bottom of the autoclave. If the compound is in
a liquid state, the autoclave is heated to vaporize the
liquid so that the vapor rises in the autoclave and con-
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denses on the tobacco. During the operation of the
process, the impregnation stage is of sufficient duration
that the vapor can flow through the basket from the
bottom to top. The vapors are prevented from passing
upward along the sides of the lower tier basket 17 be-
cause of the seal support members 22 and 24, thus, the
vapors are channeled through opening 32 into the
spaces 37 then upwardly through the perforated sheet
member 34 into the tobacco bed 33. A portion of the
vapors continue upwardly through the center pipe 38
into the spaces 37 between the bottom plate 26’ and the
peripheral sheet member 34’ in the first upper tier basket
19. Similarly, the vapor penetrates the tobacco bed 3§’
through the perforated sheet member 34'. As can be
easily understood, a portion of the vapor also continues
up through the center pipe 38 and penetrates the re-
maining tobacco beds in the similar fashion.

As the vapor exits the tobacco beds, it 1s allowed to
flow upwardly around the basket walls and can contact
the tobacco in the upper tiers, thereby thoroughly pene-
trating the entire bed. The vapor 1s prevented from
returning to the bottom of the autoclave by the washer
64 which blocks the center passage and the seal support
members 22 and 24. After the tobacco has been thor-
oughly impregnated, all of the tobacco beds must be
subjected to the hot gas in as short an interval of time as
possible to insure a satisfactory increase in the filling
capacity of the tobacco. The vapors given off by the
vaporizing liquid in the tobacco must be removed from
the autoclave. For this reason, it s difficult to supply
the hot gas to the autoclave from the bottom; theretore,
the hot gas 1s introduced into the autoclave through
port 20. The hot gas is prevented from going into the
bottom of the baskets because of the bottom plates 26’
The pipe 38 and reinforcing ring 30° seal the center
condutt to prevent hot gas from passing into the center
pipe. Thus, the hot gas must enter the beds from the top
through the spaces between the bottom plates of the
baskets and the top of the beds. By introducing the hot
gas into the baskets in this manner, more of the tobacco
is contacted in a shorter period of time because a larger
area of tobacco 1s exposed to the hot gas. It has been
found that, for the best results, the expanding phase of
the process should be between 15 to 90 seconds. The
hot gas flows down through the beds, expanding the
tobacco by vaporizing and driving off the compound
impregnated deep within the tobacco cells. A mixture
of hot gas and the vapor is directed through spaces 37

below the perforated sheet into the central pipes 38, 38,
etc. and out the exit port 18.

It can be seen from the above description and draw-
ings that the tiered container of the present invention
provides a container for a “batch” process which will
permit a large quantity of tobacco to be subjected to
various fluids in the process in a plurality of smaller
quantities to produce a more efficient process. It also
provides a basket which permits a uniform distribution
of fluids used in the process and provides a large area of
the tobacco being processed to be subjected to the hot
gas in a shorter period of time.

The above-described preferred embodiment can be
modified in various ways as is apparent from the forego-
ing; for example, the structural members can be in-
creased In size to eliminate the requirements for rein-
forcing members, the perforated sheet can be of any
material which will provide support and a proper flow
rate, but these variations and modifications can be made
to the invention as above described and illustrated with-
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out departing from the true spirit and scope thereof as
defined in the following claims:

I claim:

I'1. A tiered container for use in the autoclave of an
apparatus used in a process for increasing the filling
capacity of tobacco, said process utilizing a volatile
organic compound to impregnate the tobacco carried in
beds in the tiered container and a hot gas to vaporize the
compound in the tobacco, said tiered container com-
prising at least two baskets, each of said baskets includ-
ing:

a. a bottom with an aperture therein;

b. a side wall secured to and circumscribing said

bottom;

c. a perforated member positioned above said bottom
and within said side wall providing a flow passage
between said perforated member and said bottom,
said perforated member receiving a portion of the
total quantity of tobacco to be processed; and

d. a conduit communicating with the flow passage
and said aperture within its basket and the aperture
and flow passage of an adjacent basket, whereby a
fluid can pass upwardly through said apertures into
said flow passages and through the perforated
members into the tobacco beds and downwardly
through said beds into said flow passages and into
said conduits adjacent said basket. ]

[ 2. The tiered container of claim 1, wherein said fluid
passing upwardly through said baskets 1s an impregnat-
ing compound and said fluid passing downwardly
through said baskets is a hot gas.}

[ 3. The tiered container of claim 1, further including
a sealing member on the lowermost basket to prevent
fluid from passing between the lowermost basket and
the autoclave wall, thereby directing the fluid through
the aperture in the bottom.]]

[ 4. The tiered container of claim 3, further including
a sealing element for sealing of the conduit of the upper-
most basket, thereby causing the downwardly flowing
fluid to enter the flow passages through the tobacco
beds. }

[5 The tiered container of claim 4, wherein the
conduit of one of said baskets contacts the bottom of an
upper basket surrounding said aperture, whereby the
fluid can pass downwardly from one basket to another

only through the conduits and upwardly from one bas-
ket to another through the tobacco beds and the con-

duits. ]

[6. The tiered container of claim 5, wherein the
upper basket further includes means for positioning and
supporting it with respect to an adjacent lower basket. }

[7. The tiered container of claim 6, further including
means for connecting the baskets together, whereby
they can be handled as a single unit. ]

[ 8. A tiered container for use in an autoclave of an
apparatus for increasing the filling capacity of tobacco
including a lower basket and at least one upper basket,
said lower basket comprising:

a. a cone-shaped bottom having an aperture therein;

b. a side wall circumscribing said bottom;

c. a perforated sheet located within said side wall and
positioned above said bottom to form a flow pas-
sage between said bottom and said perforated
sheet, said flow passage diverging inwardly from
the side wall towards the center of the basket:

d. a conduit extending through said perforated sheet
and communicating with said flow passage; and
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e. a sealing member secured to the outside surface of
satd side wall which is adapted to mate with said
autoclave;

sald upper baskets comprising:

a. a cone-shaped bottom having an aperture therein;

b. a side wall circumscribing satd bottom:;

c. a perforated sheet located within said side wall and
positioned above said bottom to form a flow pas-
sage between said bottom and said perforated
sheet, said flow passage diverging inwardly from
the stde wall towards the center of the basket;

d. a conduit extending through said perforated sheet
and communicating with said flow passage; and

e. means for positioning said upper basket on an adja-
cent basket below so that satd conduit of said adja-
cent basket below is in a sealing relationship with
the bottom of the above adjacent basket and com-
municates with the flow passage of the above adja-
cent basket through the aperture in its bottom. ]

[9. The tiered container of claim 8, further including
a sealing member for closing the upper end of the con-
duit of the uppermost basket when said baskets are
being utilized in said apparatus. ]

[ 10. The tiered container of claim 9, further includ-
ing means for securing said baskets together.}

11. An improved apparatus for increasing the filling
capacity of tobacco having a pressure vessel for receiving
the tobacco and which utilizes a volatile organic compound
to impregnate the tobacco and g hot gas to vaporize the
compound in the tobacco, said improved apparatus com-
prising:

a stack or tier of containers mounted within said pres-
sure vessel and comprising a plurality of spaced apart,
individual containers each comprising a basket in-
cluding:

(a) a bottom with an aperture therein,

(b) a side wall secured to and circumscribing said bot-
lom,

(c) a perforated member positioned above said botiom
and within said side wall providing a flow passage
between said perforated member and said bottom,
said perforated member receiving a portion of the total
quantity of tobacco to be processed; and

(d) a conduit communicating with the flow passage and
said aperture within its basket and the aperture and
flow passage of an adjacent basket, whereby a fluid
can pass upwardly through said apertures into said
flow passages and through the perforated members
into the tobacco beds and downwardly through said
beds into said flow passages and into said conduits
adjacent said basket,

means operably connected to said ceniral flow passage
for supplying a volatile organic impregnating fluid
upwardly through said central flow passage and sub-
stantially simultaneously upwardly and ourwardly
through the flow passages and perforated members of
said individual containers to contact and treat tobacco
confined within the individual containers with the
impregnating fluid in a bottom-to-top manner, and

means operably connected to said vessel and communi-
cating with the spaces between said individual con-
tainers for supplying a hot gas into said spaces and
downwardly through the perforated members and
flow passages of said individual containers and into
and downwardly through said central flow passage to
contact the tobacco confined within said individual
containers with the hot gas in a top-to-bottom muanner

"
fo vaporize the impregnating fluid and expand the

tobacco.
12. The apparatus of claim 11, further including a seal-
ing member on the lowermost basket to prevent fluid from

5 passing between the lowermost basket and the pressur:
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vessel wall thereby directing the fluid through the aperture
in the bottom of the lowermost container and into the
central flow passage.
13. A process for treating a predetermined quantity of
tobacco to increase its filling capacity utilizing a pressure
vessel and comprising the steps of-
dividing said quantity of tobacco into several small por-
tions and confining said small portions into individual
containers of a plurality of stacked containers, each
contaitner having a bottom wall with an aperture
therein, a side wall secured ro and circumscribing said
bottom, a fluid permeable floor member positioned
within said side wall and above said bottom wall,
providing a flow passage between the permeable floor
member and the bottom wall and an open top tobacco
confining space above the floor member and within
said side walls, and a conduit communicating with
said flow passage and said aperture In said bottom
wall and extending upwardly from the flow member
to the bottom of the next adjacent container with said
conduit communicating with the aperture therein, the
conduits of said plurality of stacked containers cooper-
ating to provide a substantially continuous central
flow passage communicating simultaneously with the
flow passages of said individual containers to produce
a predetermined flow pattern;

passing a volatile organic impregnating fluid into said
pressure vessel and directing said impregnating fluid
upwardly through said central flow passage and sub-
stantially simultaneously upwardly and outwardly
through the flow passages and fluid permeable floor
member of said individual containers to contact and
impregnate tobacco confined in the individual con-
tainers [n a bottom-to-top manner,;

passing a hot gas into said pressure vessel and directing

said hot gas downwardly through the tobacco in said
tobacco confining spaces and downwardly through
said fluid permeable floor member, flow passages of
each of said individual containers and through said
central flow passage in a top-to-boltom manner 1o
vaporize the impregnating fluid and expand the to-
bacco.

14. The process of claim 13, further including providing
a means to separate the internal spaces within the pressure
vessel into upper and lower zones with a tobacco bed con-

fined in the upper zone and the impregnating fluid being

directed into the lower zone and then upwardly through the
tobacco in the upper zone and the hot gas being directed
into the upper zone and downwardly through the tobacco
into the lower zone.

15. An improved tobacco processing apparatus for in-
creasing the filling capacity of tobacco by impregnating the
tobacco with a volatile organic compound and using a hot

60 gas fo vaporize the compound in the tobacco, said tobacco

635

processing apparatus being contained within a pressure

vessel and comprising a plurality of spaced-apart individ-
ual containers, each of said containers comprising:
(a) a bottom wall having an aperture therein,
(b} a side wall secured and subscribing said bottom;
(c) a fluid permeable floor member positioned above said
bottom and within said container side wall to provide
a flow passage between said bottom and said floor
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member and an open-topped tobacco confining space vidual containers with the hot gas in a top-to-bottom
above the floor member and within said side wall; and manner to vaporize the impregnating fluid and ex-
(d) a conduit communicating with said flow passage and pand the tobacco.
said aperture in said bottom wall and extending up- 16. The tobacco processing apparatus of claim 15, fur-
wardly from said floor member to the bottom wall of 5 thep including a sealing means disposed between the lower-
the next adjacent container where said conduit com-  ynet individual container in said plurality of containers

municates with the aperture therein, the conduits of 4,4 the side wall of said pressure vessel to divide the inte-

said plurality of containers cooperating to provide a . space within the pressure vessel into separate upper and
substantially continuous central fluid passage com- lower zones

municating simultaneously with the flow passages in 10 17. The tobacco processing apparatus of claim 15,

said individual containers so that said volatile organic wherein said containers further include means for support-
impregnating fluid can be directed upwardly through . e . PP
ing and positioning the basket with respect to adjacent

said central flow passage and substantially simulta- _
lower containers.

neously upward and outwardly through the flow pas- _ _
sages and fluid permeable floor members of said indi- 15 18 The tobacco processing apparatus of claim 15, fur-
ther including means for connecting the containers to-

vidual containers to contact and treat tobacco con-

fined within the individual containers with the im- Bffhﬁ’ﬁ: Whe"fb.}’ said plurality of containers can be handled
pregnating fluid in a bottom-to-top manner and for as a single unit. _ |
directing the hot gas into the confining spaces and 19. The tobacco processing apparatus of claim 15,

downwardly through the fluid permeable floor mem- 20 wherein said bottom wall of said containers is cone-shaped,
bers and flow passages of said individual containers whereby said flow passage diverges inwardly from said
and into and downwardly through said central pas- container side walls into the center of the container.

sage to contact the tobacco confined within the indi- x % % x »
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