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(57) Abrege/Abstract:
An apparatus and methods for producing at extremely high production speeds small pouches (100) filled with tobacco or other

granular, powdered or solid content. An endless web substrate (12), with or without flavor film (14) thereon, Is formed into a tubular
shape (29) with a longitudinal seam (106). The tube (29) Is cut to Individual lengths (10V), and a procession of tubes Is crimp-
closed at one end (102), filed and crimp-closed at the other end (104) to complete pouch production. During production, the
seams formed at the crimped ends (102, 104) of the pouch are parallel to one another and the longitudinal seam (106) of the
pouch (100) is midway between the sides of the pouch (100) and orthogonal to the seams formed at the crimped ends (102, 104)
of the pouch (100).
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(57) Abstract: An apparatus and methods for producing at extremely high production speeds small pouches (100) filled with to-
bacco or other granular, powdered or solid content. An endless web substrate (12), with or without flavor film (14) thereon, i1s
formed into a tubular shape (29) with a longitudinal seam (106). The tube (29) 1s cut to individual lengths (10V), and a procession of
& tubes is crimp-closed at one end (102), filled and crimp-closed at the other end (104) to complete pouch production. During produc -
tion, the seams formed at the crimped ends (102, 104) of the pouch are parallel to one another and the longitudinal seam (106) of the
pouch (100) 1s midway between the sides of the pouch (100) and orthogonal to the seams formed at the crimped ends (102, 104) of

the pouch (100).
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HIGH SPEED POUCHER

Background

The present application relates to methods and apparatus for producing small sealed
pouches material such as smokeless tobacco, and more particularly to such methods and
apparatus that operate at extremely high speeds to produce pouches at rates of multiple
thousands of units per hour.

Snus Is a smokeless tobacco product sold in pouch form for adult smokers. In many
Instances the pouches contain tobacco and flavorants such as spearmint, peppermint or spice
to name a few. The pouches are designed for placement in the mouth of the user, and the
subsequent release of flavorant and tobacco liquids into the oral cavity. Individual pouches
normally are sold in quantities of six or more pouches per retail package.

The production of snus filled pouches has been undertaken with pouching machines
such as a MediSeal® machine of MediSeal GmbH of Schloss-Holte, Germany and those which
are offered by Merz Verpackungs Machinen GmbH of Lich, Germany. These machines
generally operate by folding a ribbon of base web into a vertically directed tubular form, sealing
along the tubular form to form a longitudinal seam as the tubular form is drawn downwardly and
transversely sealing at a location along the tube to form a first (lower) transverse seam. The
web usually comprises paper. The web preferably comprises polypropylene or other suitable
material to facilitate thermal sealing of the seams. Tobacco is fed into the partially formed
pouch and then a second (upper) transverse seal is formed to complete the pouch structure,
which Is then severed from the remainder of the tubular form. This operation is repeated for
each pouch, one pouch after another, and all of the aforementioned steps are executed within

close proximity of each other, such that the desired, orthogonal orientation of the longitudinal

seam relative to the transverse seams is assured.
These machines, however, have limited production rates at or about 150 to 350 pouches

per minute, because of the speed-limiting, one-at-a-time manner by which they construct, fill

and complete each pouch.
In addition, the drawing action utilized in the operation of those machines is prone to

slippage, which causes the machine to produce pouches that vary in length and volume. Such
Inconsistency can impact mouth feel, taste and other attributes of the product.

The pouches are relatively small and high speed production requires very special
components that cooperate with one another in a highly beneficial manner.

The present invention Is directed to machinery and the methods capable of high speed
pouch production, with a capacity to maintain the desired orientation of the seams and

enhanced consistency in pouch length and volume and other attributes.
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Summary

Accordingly, one of the objects of the preferred embodiments is to provide a high speed
poucher that functions to produce small sealed pouches of material such as tobacco in a highly
beneficial and efficient manner.

Another object of the present invention is a poucher that produces multiple thousands of
such pouches per hour.

Another object of the preferred embodiments is to provide a method of producing small
sealed pouches of material such as tobacco and, optionally, flavors in a highly beneficial and
efficient manner.

Still another object the of preferred embodiments is to provide a high speed poucher and
method for producing small, sealed pouches of granular, powder or solid materials in a highly
beneficial and efficient manner.

In accordance with one or more embodiments of the present invention, an endless
supply of paper substrate is conveyed in a downstream direction, and at the same time, a
separate endless supply of flavor film or strip also is conveyed in a downstream direction. The
flavor strip is cut into pieces of unit length, and ultimately, each piece of flavor strip is glued In
place on top of the traveling paper substrate with equal spacing between the strips on the
substrate. Glue also is applied along one edge on top of the paper.

The paper substrate with glue on one edge thereof and with the flavor strip pieces In
place thereon is then conveyed through a garniture where the paper substrate is formed into an
endless hollow tube with the opposite edges thereof glued together thereby forming an endless
longitudinal seam. A structure within the formed tube may be used to support and maintain the
tube shape. Such structure may comprise an interior brush or interior roller bar engaging the
interior surface of the tube for the purpose of maintaining the structural integrity of the tube and
enhancing the sealing of the longitudinal seam. Alternatively or In addition, outside vacuum
may be applied to form the tube and seal the longitudinal seam.

After formation of the endless hollow tube, the tube may be cut into lengths equal to the
length of each of the individual pouches being produced. The individual tubular lengths, each
with a flavor strip inside, are then transferred to a series of fluted transfer drums for travel in a
downstream direction. Alternatively, the tubes may be cut to a length for the production of
multiple pouches, and then cut, graded and aligned downstream on the drums.

Consistent placement of the individual or multiple tubular lengths onto the first of the
drums helps properly position and orient the longitudinal seam on each of the finished, formed
pouches. Hence, the longitudinal seam may be located at (oriented toward) the bottom of a
receiving flute or drum cavity or 180° opposite that location. This orientation ensures that
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subsequent crimping of the ends of the tube occurs with the longitudinal seam midway between
the side edges of each formed pouch or other relative posttion, If desired.

A series of drums including appropriately fluted and beveled drums position the
individual tubes in a vertical direction at the end of their path of travel from one fluted drum to
the next.

Ultimately, the hollow tubes are placed on the outside flutes of a processing wheel
having a vertical axis of rotation. Each tube is placed on one of the flutes of the wheel with its
longitudinal seam at the bottom of the receiving flute or 180° opposite that location. A pair of
crimping rollers directly below the processing wheel functions to crimp and thereby to sealingly
close the lower end of each tube. Each crimping roller preferably has a vertical axis of rotation
and both axes are positioned on a radius of the processing wheel. With the longitudinal seam
of each pouch positioned as explained above, the lower crimping may be consistently formed
with the seam midway between the sides of each pouch being formed, if desired.

After crimping closed the lower end of each tube, rotation of the processing wheel
conveys the tube to a filling station where tobacco or other content is fed into the tubes.

A second pair of crimping rollers is located above the processing wheel for crimping
closed the top of each tube. The vertical axis of each of the second crimping rollers is
positioned along a radius of the processing wheel which ensures that the top crimp is parallel to
the lower crimp with the longitudinal seam midway between the sides of each pouch being
formed.

The pouches then are removed from the processing wheel, inspected for quality control
and packaged for transport.

Brief Description of the Drawings

Novel features and advantages of the preferred embodiments, in addition to those noted
above, will be become apparent to persons of ordinary skill in the art from a reading of the
following detailed description in conjunction with the accompanying drawings wherein similar
reference characters refer to similar parts and in which:

Figure 1 is a perspective view of a high speed poucher, according to an embodiment of
the present invention;

Figure 2 is a diagrammatic view illustrating the various stages of pouch formation
utilizing the poucher of Figure 1;

Figure 3 is an end view illustrating formation of a hollow tube from a paper substrate with
a structural brush inside the formed tube to maintain its structural integrity;

Figure 4 is a side elevational view of the tube formation with portions thereof broken
away to illustrate the brush within the tube;
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Figure 3A is a similar view of Figure 3, but illustrating an alternative interior roller bar in
place of the brush, but serving the same function;

Figure 4A is a view similar to Figure 4, but illustrating the interior roller bar for
maintaining the integrity of the paper tube,

Figure 5 is a detail, diagrammatic view illustrating in the embodiment of Figure 1 transfer
of the cut, tubular elements onto a first drum while maintaining desired seam orientation;

Figure 5A is a further detail, end view of the transfer illustrated in Figure 9;

Figure 6 is an alternate embodiment illustrating a continuous flavor strip applied to a
continuous paper substrate without the strip being cut into pieces;

Figure 7 is a top plan view of the continuous paper substrate with a continuous flavor
film or strip thereon as formed in Figure 6;

Figure 8 is a diagrammatical end view illustrating transfer in the embodiment of Figure 9
of the cut, tubular elements onto a first drum while achieving desired seam orientation;

Figure 9 is a diagrammatic view of still another embodiment of the invention similar in
many respects to Figure 1, but where pouches are produced without any flavor strip therein;

Figure 10 is an enlarged diagrammatic view showing a portion of the machine of Figure
1 where spaced apart flavor film or strip pieces are positioned on the endless paper substrate;

Figure 11 is a top plan view of a finished pouch product;

Figure 12 is a top plan view of the endless paper substrate with spaced apart flavor film
or strip pieces on the substrate,

Figure 13 is a diagrammatic view with portions in section illustrating the lower crimping
rollers for sealingly closing the lower end of each formed tube prior to filling with tobacco;

Figure 14 is a side elevational view of a hopper and vibrating pan feeder for filling the
tubes with tobacco;

Figure 15 is a top plan view of the hopper and vibrating pan feeder of Figure 14;

Figures 16-18 illustrate various side, top and sectional views of the structure for
channeling the tobacco into the tubes crimp closed at the lower ends; and

Figure 19 is diagrammatic view with portions in sections illustrating the upper crimping
rollers for sealingly closing the upper end of each tube after filling with tobacco.

Detailed Description of the Preferred Embodiments

With respect to the several preferred embodiments of the present invention illustrated in
the drawings, a high speed poucher machine 10 is provided which has the capacity to produce
1300 to 1,700 individual pouches per minute, each pouch preferably containing a
predetermined portion of tobacco and a suitable flavorant, if desired and optionally a dissolvable
flavor film or strip, such as that which is described in commonly assigned US Published Patent
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Application Nos. US 2007/0261707A1 and US 2007/0012328A1.

Referring to Figure 11, the product being formed in the preferred embodiments is a
pouch 100 having crimped end portions that are sealed along transverse seams 102, 104 that
preferably are parallel to one another. A longitudinal seam 106 extends between the crimped
ends, and preferably parallel to the sides of the pouch, in an orthogonal relation to the
transverse seams 102 and 104.  Preferably, the longitudinal seam 106 is located midway
between the sides of the pouch, although its relative position could be selected to be closer to
one side than the other. Each pouch 100 has a predetermined length “L".

Referring to Figures 1, 2 and 9, there is provided embodiments of a high speed poucher
machine 10, 10’ capable of producing individual pouches 100 of a predetermined, unit length L.
Each machine 10, 10' comprises a first section A, A’ which repetitively forms open-ended, multi-
unit tubular elements 101 from a continuous ribbon of base web 12 with each tubular element
101 having a longitudinal seam 106 at a given orientation and having a length preferably of a
multiple of the aforementioned, predetermined unit length L; a transfer section or mechanism
B,B" which transfers the output of the section A, A’ onto a first drum 202 of a drum section C,C’,
with orientation of the aforementioned longitudinal seam 106 in a radial relation with respect to
the first drum, which orientation is maintained along subsequent drums of the drum section C,
C'; (the drum section C, C’ also cuts, grades and aligns pieces of the aforementioned tubular
elements 101 into a procession of one-up tubular elements 101’ of the predetermined length L);
and a crimping and filling section D, D’ adapted to partially close, fill and finish closing each
one-up elements 101" to form a pouch 100 while the procession of one-up elements 101’ are
moved through the section D, D'.

Referring now to Figures 1 and 10, in operation of section A, an endless supply of web
12 Is conveyed in a downstream direction at a velocity V1. Web usually comprises paper, and
preferably may comprise polypropylene or other suitable material to facilitate thermal sealing of
the seams. At the same time, a continuous ribbon (or endless supply) of flavor film or strip) 14 is
conveyed In a downstream direction at a slightly lower velocity V2, which velocity V2 is
determined by the size (diameter) of a metering roller 17 that is located upstream of a cork roller
16 along the path of the ribbon of flavor film 14. Glue is applied to the flavor film by applicator
18. The flavor film is fed into a nip between a knife-drum 19 and the cork drum 16, where the
film 14 is cut into pieces 20 of unit length and retained on the cork drum. The cork drum has a
surface velocity V3, which is equal to the velocity V1, and the differential between V2 and V3
produces a predetermined spacing 24 between the cut pieces 20 of flavor film 14 on the cork
drum. The slower velocity V2 of the endless supply of flavor film and the slightly higher surface

velocity of the cork drum uniquely produces the desired spacing. The spaced apart flavor strip
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pieces 20 then are glued or otherwise set in place on the traveling paper substrate. Preferably,
glue or other adhesive 25 also is applied along one edge 27 of the paper by an applicator 26 or
other suitable device. Also, vacuum 21 may be applied to a vacuum chamber 23 inside the cork
drum 16 to assist in holding the cut piece 20 of flavor film to the surface of the cork drum 16.
The vacuum 21 also may be supplied to the underside of the paper substrate 12 to assist in
holding the pieces 20 of flavor film 14 to the top of the paper, as shown in Figure 10.

Referring both to Figures 2 and 10, the paper substrate with glue along one edge 27 and
with the flavor film pieces 20 in place then is conveyed through a garniture 28 where the paper
substrate is formed into a continuous hollow tube 29 and the opposite edge portions of the
paper are glued together, forming a longitudinal seam 106 as shown in Figure 2. The
longitudinal seam 106 becomes the longitudinal seam 106 which appears in the finished pouch
100. An interior brush 30 may be used in forming and supporting the hollow paper tube which
may be omitted when a flavor film 14 is included within the tube 29. Alternatively, an interior
roller bar 32 may be used for that purpose. These aspects are further described below with
reference to Figures 3, 3A, 4 and 4A. Outside vacuum may be applied to facilitate tube
formation and, in some instances, outside vacuum may be used without any interior supportive
structure, particularly when a continuous flavor film 14 is combined with the web 12, which is
less prone to collapse than a tubular structure comprising only the web (without any flavor film).

The formation of the continuous paper tube 29 can be executed using the endless,
porous belt drive of a KDF-2® of Hauni Kérber, Hamburg Germany or similar apparatus to draw
the web 12 through the garniture 28. The garniture 28 has folding surfaces and glue applicators
similar to those used in garnitures used in tobacco rod makers in cigarette makers and may

include ports to apply vacuum to the outside of the web being folded in the garniture to assure

retention of shape.

Retferring now to Figure 2, after formation of the continuous hollow tube 29, the tube may
be cut by cutter 34 into tubular elements 101 having lengths equal to the length of the individual
pouch 100 (i.e., a one-up length) or more preferably multiples thereof (i.e., two-up, four-up, six-
up of length L or greater). Cutting to a one-up length might avoid the need for section C, C' and
allow for section B, B' to feed directly into section D, D' of the machine 10, but a one-up element
Is difficult to transfer and will often tumble. It is operationally, therefore, advantageous to create
at the cutter 34 tubular elements 101 of a multi-unit length and to transfer the tubular elements
101 from section A, A’ of the machine 10, 10' via its section B, B'.

Once transferred, the tubular elements 101 of multiple unit lengths are moved along a
series of fluted drums 36 in section C, C' in a downstream direction utilizing pocketed or fluted
wheel-to-wheel, vacuum transfer technology. Preferably, there are included among the drum or

wheel sections those that cut, grade and align pieces of tubular elements 101 such that at the
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end of the section C, C' of the machine 10, 10’ there is established a procession of one-up,
open ended tubular elements 101". For example and in reference to Figure 2, a two-up tubular
element 101 may be transferred onto the first drum 202 of section C, C' and subsequently
directed through drum sections that cut (sever the workpiece into multiple pieces), grade
(circumferentially displace the severed pieces with respect to one another) and align (converge
the displaced pieces into a row in line with one another) as represented at the designations 204,
206 and 208, respectively. It is to be understood that a four-up tubular element would require
additional repetitions of these operations, an eight-up yet more and so forth.

Section C. C' of the embodiments of the machine 10, 10' may further include beveled
drums or wheels 46 which turn the procession of one-up tubular elements 101’ from a generally
horizontal disposition to a generally vertical disposition conducive to the filing and crimping
operations to be executed as the procession of one-up tubular elements 101’ are moved
through the section D,D’.

Referring back to section B, B’ of Figures 1, 2 and 9, the transfer and placement of the
multi-unit length tubular elements 101 onto the first drum 202 of section C, C' is executed so
that the longitudinal seam 106 is ultimately aligned radially outwardly with respect to the radius
of the drum 202 at the respective receiving flute or cavity (or 180° opposite that orientation, 1.e.,
radially inwardly). This radial relationship is maintained throughout the drum-to-drum transfers
in the section C. C’ and ensures that subsequent crimping and sealing of the ends of the one-up
tubular elements 101’ in section D, D' occurs with the transverse seams 102 and 104 in the
desired orthogonal relation with respect to the longitudinal seam 106 thereof and that the
longitudinal seam 106 is positioned consistently, preferably midway between the side edges of
the formed pouch 100. It is to be understood that as the tubular paper elements pass from one
drum to the next , that their radial orientation alternates from radially outward to radially inward
from drum to drum. which is intended to be within the meaning of “maintaining the radial
relationship’. Moreover, the radial relation may include a selected angle, instead of the
preferred 0° and 180° radial relation discussed above.

The series of drums 36 includes a beveled drum 46 that positions the individual tubes
101" in a vertical orientation at the end of their path of travel from one drum to the next.

Referring now to Figures 1, 9, 13 and 14, the one-up tubular elements 101’ then are
directed via the last drum of section C, C' onto the outside of a continuously rotating processing
wheel 48 which may have a vertical axis of rotation in section D, D' of the machine 10, 10,
which placement includes maintenance of the aforementioned radial relationship of the
longitudinal seam 106. As the tubes are placed on the wheel 48, a pair of crimping rollers 50,
52 directly below the processing whee! function to crimp and thereby sealingly close the lower
end of each one-up tubular element 101’ and form the lower, transverse seam 102. Each
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crimping roller preferably has a vertical axis of rotation and both axes are positioned along a
radius of the wheel. With the longitudinal seam 106 radially positioned in a flute on the wheel
48, the lower crimp 102 is formed with the longitudinal seam 106 midway between the sides of
the pouch being formed and with the desired orthogonal relationship. Other closure and sealing
mechanisms might be utilized in lieu of, or in cooperation with, the crimping rollers.

After crimp-closing the lower end of the tube, continued rotation of the processing wheel
48 conveys the partially closed, one-up tubular elements 101’ through to a filling station 300
where tobacco 56 or other content is fed into the tubular elements 101°. Preferably, a hopper
58 and vibratory pan feeder 60 function to perform the tobacco or other content filling operation.
Content feeding and filling apparatuses also are described in commonly assigned US Patents
Nos. 5,221,247 and 5,542,901. A filing method and apparatus is disclosed in commonly
assighed US Patent No. 5,875,824 '

Referring now to Figures 15 and 19, next, a second pair of crimping rollers 70, 72
spaced above the processing wheel 48 functions to crimp and seal the upper end portion or top
of each one-up tubular element 101’ to form the upper transverse seam 104. The vertical axes
of both crimping rollers preferably are positioned (mutually aligned) along a radius of the
processing wheel to ensure thereby that the top seam 104 is parallel to the lower seam 102 and
the longitudinal seam 106 is midway between the sides.

Referring now to Figure 15, preferably, the filling station 300 includes an inspection and
feed control system 400 comprising a sensor 402 at a location along the path of the procession
of one-up tubular elements 101" intermediate of where delivery of content (for example,
tobacco) is completed and the top crimping rollers 70, 72, a processor 404, a feed-rate

controller 406 and a rejection station 408. The sensor 402 is adapted to generate a signal

Indicative of the level of content in each (or a representative number) of filled tubular elements
101" as they progress toward the top crimping rollers 70, 72. The feed rate controller 406 is
operative to adjust the vibration and/or the depth of tobacco 56 on the vibrating pan 60, either to
elevate or to diminish delivery rate of the content responsive to signals generated by the sensor

402. The processor 404 is programmed to process and communicate signals among the
operative elements of the system (the sensor 402, the feed rate controller 406 and the rejection
station 408). This system 400 is operative such that should the level or volume of pouch
content (or filled volume) trend away from a predetermined value (away from a product
specification loaded into the processor 406), the processor 404 will adjust operation of the feed
rate controller 406 responsively and counteractively to the detected trend, so that filling
operations may be precisely maintained in real time and on-line. Should an intermittent or other

event cause a gross departure from the specified fill volume or level, the processor may be
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programmed to operate the rejection station 408 to remove the out-of-specification product from
the processing wheel 48. The rejection station 408 may include a controllable air jet which
directs a pulse of air radially outwardly with respect to the wheel 48 having sufficient force to
overcome the vacuum retention at the flute of the wheel 48 holding the rejectable product.
Mechanical pins or other expedients may be used in lieu or addition thereof in the rejection
station 408.

Preferably the rejection station 408 is located upstream of (before) the top crimping
rollers 70, 72 such that the rejected product is and remains open-ended to facilitate both the
inspection and recovery of content. Recovered content can be returned to the hopper 58,
thereby avoiding waste and minimizing processing steps in the recovery of content.

Optionally, the rejection station 408 may be located downstream of the top crimping
rollers 70, 72 such that the rejection of product is executed with fully closed (completed)
pouches 100 and content is not allowed to scatter and impact cleanliness of the filling
operations. This approach may be preferred if the content is particularly fine or otherwise prone
to scatter.

The inspection and control system preferably further comprises one or more final
inspection stations or sensors 409 located along the pathway of the procession of completed
pouches 100 while they continue movement on the processing wheel 48 or subsequent wheels
(drums), so that inspection can be executed in an orderly and complete manner. For example,
it is advantageous to execute a machine vision inspection of each of the finished pouches (or a
selected number of them) as they move downstream of the top crimping rollers 70, 72 while
they remain on the wheel 48. Such amrangement presents the longitudinal and transverse
seams 106, 104 and 102 to the sensor 409 for such inspection, repetitively and in an orderly,
consistent manner to facilitate such inspection. To make the inspection complete, it Is
contemplated that the completed pouches 100 are transferred to another drum having another
inspection station or sensor 409', where the other side of the completed pouches 100 iIs
presented for inspection.

Once the aforementioned processes have been completed, the pouches 100 are
removed from the processing wheel 48 or a subsequent wheel, optionally inspected further for
quality control and packaged. Each finished pouch preferably contains a predetermined portion
of tobacco and optionally a flavor film. The machine 10, 10' is capable of making and filling
pouches with other forms of content, not just tobacco, such as granular, powder or solid
content, for example.

Continuing, Figures 1 and 2 illustrate one of the preferred embodiments of the present
invention comprising the high speed poucher 10. Fundamentally, the poucher 10 has four
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sections comprising the tube formation section A, the tube transfer section B, the tube cutting,
grading and aligning section C and the tube crimping, filling and closing section D.

As shown in detail in Figure 10, in a first embodiment the tube formation section A
includes an endless supply of paper substrate 12 conveyed in a downstream direction by
suitable conveyor means (not shown) at a representative velocity V1. At the same time, an
endless supply of flavor film or strip 14 also is conveyed in a downstream direction by a driven
cork faced drum 16 at a slightly lower velocity V2. As the flavor strip is conveyed to the cork
drum adhesive is applied to the top surface of the flavor strip by an applicator 18. The flavor
strip is cut into unit length pieces 20 at the nip of the strip 14 and the drum 16 by any common
cutting element, such as a reciprocating knife blade or knife drum 19, for example. The
differential between V2 and V3 produces a predetermined spacing 24 between the cut pieces
20 of the flavor strip on the cork drum. The slower velocity V2 of the endless supply of flavor
strip 14 and the slightly higher surface velocity of the cork drum uniquely produces the desired
spacing 24. The spaced apart cut pieces 20 then are glued in place on the traveling substrate
12 such as shown in Figure 12. Glue 25 from applicator 26 also is applied along one edge 27 of
the paper substrate. Vacuum 21 assists in holding the flavor film strips 20 to the cork drum and
the paper substrate 12, as explained above.

The paper substrate 12 with glue 25 along edge 27 and with the flavor strips 20 in place
then is conveyed through a garniture 28 where the paper substrate 12 is formed into an endless
hollow tube 29 and where the opposite edge portions of the paper are glued together, forming
the longitudinal seam 106.

Several embodiments of the garniture 28 for tube formation may be utilized including
one that includes the interior brush 30 as shown in Figures 3 and 4, or the interior roller bar 32
as shown in Figures 3A or 4A. Fundamentally, the paper substrate 12 with the spaced apart
flavor film 20 thereon is drawn through the garniture 28 by an air permeable endless belt and
rolled into a tubular form. Any suitable garniture structure may be utilized for that purpose, as
described above. The interior brush 30 functions to hold and maintain the tube formed by the
garniture and to assist in a tight longitudinal seam 106.

Similarly, as shown in Figures 3A and 4A, the interior roller bar 32 produces the same
results of maintaining the tubular shape of the paper substrate. The rollers have a curved
radius equal to that of the formed hollow tube 29 ensuring optimal tube formation. A vacuum
plenum may be utilized in the garniture to assist in formation of the tube 29. When forming
paper tubes solely from web (without the flavor film), the brush and/or rollers at the garniture
counteract the tendency of the paper to collapse. Such expediencies are not needed when a
flavor film is included, because the web and film structure has lesser tendency to collapse.
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Applying vacuum at one or more locations along the garniture is effective in facilitating folding
action with the web and film structure, because of air impermeable nature of the flavor film.

In the embodiment illustrated in Figure 1, a cutter 34 is positioned to cut the endless
tube 29 into predetermined lengths 101. By way of example, each cut tube 101 may be of a
length sufficient to form two pouches 100. Each length of the so-called 2-up tube then is
transferred at the transfer section B to a series of mostly fluted drums 36 which cut, grade and
align the tube 101 into one-up lengths 101’ each for the formation of a single pouch 100. At first
the 2-up tube 101 is cut in half to produce two individual lengths 101’, and then the lengths 101’
are graded and aligned as described previously.

Referring to Figures 1, 5 and 5A the transfer of the cut tube 101 to the first drum 202 of
the series of drums 36 in the embodiment of Figure 1 preferably is executed with a catcher drum
202 which repetitively receives the output of the cutter 34 in a flute 604 as each flute 604 arrives
at the 12 o'clock rotational position of the drum 202

The catcher drum arrangement includes a stop 606 operative at each flute 604 to stop
and register each tubular element 101 consistently along each of the flutes 604. Preferably,
one or more, vacuum assisted rotating rollers 602 help move the tubular elements into flutes
604. Preferably vacuum ports 623 at spaced locations along the periphery of the roller or rollers
602 facilitate movement of the tubular element 101 into place. Preferably once there, one or
more vacuum ports 609 apply vacuum to retain the element 101 in the respective flute 604 with
the desired orientation of the seam 106.

Referring also to Figure 5A, the catcher drum may include a circumferential arcuate rail
or canard 608 at the 12 o'clock position of the drum 202 to help guide the tubular element 101

into place. The drum 202 includes a fixed internal vacuum plenum 610, which extends
circumferentially from the 12 o'clock position to the point of transfer to the next drum 295.
Vacuum from vacuum source 612 is communicated through the vacuum ports 609 as the fluted

rotational body 611 of drum 202 rotates.
Consistent placement of the tubular lengths 101 onto the first drum 202 is important in

that the longitudinal seam 106 must be located at the bottom of one of the tube receiving
cavities on the outside of the drum 202, alternatively, in a 180° opposite relation to that location.
This Is necessary In order to ensure that crimping of the ends of the individual tube lengths
occurs with the longitudinal seam at a preferred location midway between the side edges of the
formed pouch, as shown in Figure 11.

Referring now to Figures 8 and 9, in an alternate embodiment of the machine 10
comprising machine 10, transfer of the multi-unit tubular elements 101 at section B' is executed
using a Hauni Transfer Spider 92 such as a Hauni Protos® SE 80 “Spider” (or other model)

having vacuum operated gripper bars 702 at the ends of armitures 704. The arms 704 are all
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rotatable via rotation of the Spider’s disk 706 and each arm 704 is rotatable relative to the disk
706. The Spider is positioned downstream of section A' such that it picks up a tubular element
101 at the cutter 34 (as shown in Fig. 8 as designation X). When adjacent the cutter 34, the
gripper 106 through application of a vacuum grips the tubular element 101 at its 3 o’clock
position and moves to a delivery location adjacent the 3 o'clock position of the receiving drum
202" (which Is at designation Y in Fig. 8), and then returns to the position x along an elliptical
path. At the delivery location, vacuum is interrupted and the tubular element 101 is released
and picked up by application of vacuum by the drum 202'. In this embodiment, the tubular
element 101 Is oriented with the seam 106 initially at an angle to the radius of the drum 202’
iInstead of the desired alignment with the radius of the drum 202'.

To achieve the desired alignment, the drum 202’ of this embodiment includes a
circumferentially wide flute 40, which includes a “backstop” surface 41, and a roll-bar 42 which
rolls the delivered tubular element 101 back against the backstop 41 such that the desired
radical relation is achieved such as shown at designation Z in Fig. 8.

Although the Spider of section B' is illustrated in canted relation to sections A' and C', it
would be aligned with section A’ such that the axis of rotation of the disk 706, of Spider is at a
90° relation to the axis of rotation of the drum 202’

Use of the Hauni Protos® SE 80 “Spider” is particularly beneficial in the production of
pouches having an interior flavor film.

The multi length tube 101 of Figure 8 shows the longitudinal seam at the top of the tube
and when transferred to the first drum 202' by vacuum transfer the position of the longitudinal
seam is as shown. However, as the drum 202' rotates the roller bar 42 engages the tubes 101

to rotate the tubes within the receiving cavities 40 on the outside of the drum 202'. The cavities
are desighed so as to allow rotation of the tubes 101 to an ultimate position where the

longitudinal seam is positioned on a radius of the drum 202' as shown.
At section C' the multiple length tubes 101 are cut, graded and aligned by the fluted
drums at that section as described above. Ultimately a single tube 101" for production of a

single pouch 100 is conveyed by beveled drum 46 which positions each individual tube 37 in a
vertical orientation at the end of the path of travel from one fluted drum to the next at station C'.
As shown In Figures 1 and 13-15, in section D, D' each individual hollow tube 101’ is
placed on the outside (periphery) of the rotating processing wheel 48 having a vertical axis of
rotation. As the tubes are placed on the wheel, the pair of crimping rollers 50, 52 at a fixed
location directly below the processing wheel 48 function to crimp and thereby sealingly close the
lower end of each tube. Each crimping roller 50, 52 preferably has a vertical axis of rotation and
both axes are positioned along a radius of the processing wheel 48. With the longitudinal seam
106 positioned as explained above, the lower transverse seam 102 thereby is formed with the
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longitudinal seam 106 positioned midway between the sides of the pouch 100 being formed and
with the transverse seam 102 in orthogonal relation to the longitudinal seam 106.

After the closing of the lower end of the tube 101', continued rotation of the processing
wheel 48 conveys the tubes to filling station where tobacco 56 or other content is fed into the
tubes. The hopper 58 and vibratory pan feeder 60 at the filling station function to perform the
tobacco filling operation. The feed rate may be controlled by varying the vibration and the depth
of tobacco 56 on the vibrating pan 60.

Referring now to Figures 14-18, the processing wheel 48 has a series of funnel like
pockets 62 around the perimeter of the wheel. The top of each pocket 62 has the shape of a
truncated circular sector, and the bottom of each pocket is a round hole 64. The hole in each
pocket preferably is located directly above the open end of a tube 101". The walls of the
pockets 62 are oriented to facilitate flow of the tobacco 56 into the tubes 101'. The bottom of
the pocket 62 may include an extension 66 that fits inside the open end of the tube 101'. The
inner and outer walls of the pocket may extend to form a trough to capture the discharge of the
vibratory pan feeder 60. The walls 68 between adjacent pockets 62 form a sharp edge such
that all of the tobacco or other content that falls into the pockets flows through the pockets into
the tubes 101'. The discharge may be vertical or may be inclined.

As each pocket 62 moves through the “waterfall” of tobacco 656 or other content being
delivered by vibratory pan feeder 60, the tobacco is funneled through the pocket into the tube
101" positioned below the bottom opening 64, 66 of each pocket. Since the tobacco flow is
consistent in both flow and discharge shape, and each pocket 62 of the processing wheel 48 Is
identical in size and shape, and the rate of rotation of the wheel is constant, the amount of
tobacco captured by each pocket 62 is consistent. As a result, the amount of tobacco 56 or
other content loaded into each tube 101" is consistent. Also, the sizing of the various
components and the tobacco flow rate is such that all of the tobacco is delivered from the
pockets to the tubes 101" in less than a full revolution of the processing wheel 48, and the
remainder of the revolution may be used for crimp closing the tubes, inspection as noted above
and rejection of pouches out of specification, other quality control measures, unloading the
pouches 100 and loading empty tubes 101' onto the processing wheel 48.

The second pair of crimping rollers 70, 72 are at a fixed location and spaced above the
processing wheel 48 for crimp-closing and sealing the top of each tube 101" to form the upper,
second transverse seam 104. Similar to the first pair of crimping rollers 50, 52, preferably the
vertical axes of each of the second crimping rollers is positioned along the radius of the
processing wheel 48 to thereby ensure that the upper transverse seam 104 is parallel to the
lower transverse seam 102 and that the longitudinal seam 106 is midway between the sides of
the finished pouch 100 and that the upper transverse seam is in the desired orthogonal relation
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to the longitudinal seam 106. The crimping rollers may be heated to enhance sealing along the
transverse seams of the tubes 101'. Also, adhesive may be applied to the inside open edges of
the tube to enhance closure, if desired. These features may also be used to form the lower
crimp as well.

The formed pouches 100 then may be removed from the processing wheel 48, inspected
for quality control, as explained above, and packaged for transport. Each finished pouch 100
preferably contains tobacco 56 and optionally a dissolvable flavor film 20.

Figures 6 and 7 diagrammatically illustrate another embodiment of the present invention
where the endless flavor film 14 is disposed along a continuous paper substrate 12 without the
flavor strip being cut into individual pieces, such as shown in Figure 10. Optionally, adhesive is
applied to the top of the paper substrate by an applicator 80, and the endless flavor film 14 then
is glued in place on the paper substrate with vacuum being applied via chamber 82 as the
substrate and flavor strip move in a downstream direction. Preferably, the ribbon of paper 12
has a width greater than that of the ribbon of flavor film 14, and the paper and flavor film ribbons
mutually are arranged so that the longitudinal edge 84 of the paper substrate 12 is without flavor
film to facilitate formation of the longitudinal seam 106 as the paper strip is rolled into tubular
form by the garniture 28 as described above. The garniture Is used to form the tube, and any
known garniture or other folding apparatus may be used for that purpose such as those
described above or others well known in the art. Once the tube is formed the remaining
downstream operations to final pouch formation may be similar to those described above In
connection with the poucher 10, 10' of Figures 1 and 9.

It is to be realized that any embodiment may be modified to produce tubes equal In
length of individual pouches so as to avoid the need for cutting, grading and alignment of tube
pieces at section C, C'. Otherwise, the sections are similar to those described above.

It also is envisioned that the aforementioned section A, A' may be configured to form
multi-unit tubular elements 101 “from a tubular extrusion process or the like, wherein a cellulosic
slurry or other suitable material is extruded through a die and then cut. In such case there may
be an absence of a longitudinal seam in the tubular element 107"

The crimping and material filling section preferably comprises a series of drums or
wheels to facilitate execution of its functionalities. It is possible to conduct its crimping filling,
closing and, optionally, inspection functionalities at locations along a linear fashion instead of
along rotating drums or wheels. Likewise for the section C, C'.

The flavor film 14 whether in pieces 20 or continuous also functions as an interior liner
which reduces the tendency of the tobacco 56 or other content to discolor (stain) the paper 12
by reducing the opportunity for moisture from the tobacco or its additives, if any, to reach the
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paper prior to use. The flavor film 14 also allows the moisture content and other properties of
the tobacco to be maintained in its original (fresh) condition until actual use.

Variations and modifications of the foregoing will be apparent to those skilled in the art.
Such variations and modifications are to be considered within the purview and scope of the

claims appended hereto.
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CLAIMS:

1. A poucher for producing filled pouches, said pouches having a predetermined pouch length,
comprising:

a source of web;

a garniture operative to form the web into a hollow endless tube, with overlapping eage
portions of the web establishing a longitudinal seam;

a cutter operative to cut the hollow endless tube into multi-unit length tubular elements; ;

a series of transfer drums including a cutting, grading and alignment drum at a location
along said series of transfer drums to cut said multi-unit length tubular elements into individual
pouch length tubes having opposite ends, the cutting, grading and alignment drum operative to
establish a procession of said individual tubes, wherein the series of transfer drums is operative to
move the procession of individual transfer drums along a path;

a transfer section operative to transfer an output of said cutter onto a receiving portion of
said series of transfer drums;

a first closure mechanism at a first location along said path operative to crimp-close one end
of each individual tube to establish a procession of open-ended pouch structures;

a filling section at a second location along said path for depositing a predetermined amount
of material in each of said open-ended pouch structures to establish a procession of open-ended,
filled pouch structures;

a second closure mechanism at a third location along said path operative to crimp-close the

other end of each of said open-ended, filled pouch structures to establish a procession of

completed pouches; and
a sensor and a controller operative to maintain consistent operation of said filling section;

wherein said transfer mechanism and said series of transfer drums maintain a consistent

location of said longitudinal seam between opposite sides of the completed pouches.

2. A poucher according to claim 1, wherein said transfer section repetitively transfers the multi-

unit length tubular element from a location adjacent said cutter onto a flute of a first drum of said

series of transfer drums.

3. A poucher according to claim 2, wherein the transfer section comprises a plurality of orbiting

arms. each connected to a gripper element constructed and arranged to repetitively pick up the
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multi-unit length tubular element at said adjacent location and deposit said element onto said flute

on said first drum.

4. A poucher according to claim 1, further comprising a film applicator operative to apply a film

to said web prior to the garniture.

5. A poucher according to claim 4, wherein the flavor film applicator applies spaced-apart film

pieces to the web prior to the garniture, and wherein each flavor film piece Is associated with an

individual pouch length.

6. A poucher according to claim 5, wherein the flavor film applicator delivers an endless film
onto a rotating receiving drum where the film is cut into individual pieces, and wherein the receiving

drum rotates at a slightly faster surface velocity than the endless film, whereby the film pieces are

spaced apart on the receiving drum prior to application to the web.

7. A high speed poucher according to claim 1, wherein said series of transfer drums includes a

beveled transfer drum to establish a vertical orientation in said procession of individual tubes prior

to said filling section.

8. A poucher according to claim 3, wherein said first drum comprises a wide flute with a
backstop surface, wherein said first drum in cooperation with a fixed roll bar is operative to

repetitively rotate transferred tubular elements into a desired radial orientation.

0. A poucher according to claim 1, wherein said sensor is located along said path after said
second location of said filling section and is adapted to generate a signal indicative of a level of

content. said controller programmed to adjust operation of said filling section responsively to said

signals of said sensor.

10. A poucher according to claim 9, wherein said poucher further comprises a rejection station
located along said path after said second location of said filling section and operative to remove
completed pouches from said procession, said controller programmed to operate said rejection

station responsive to a signal from said sensor indicative of an unacceptable filling operation.
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11. A poucher according to claim 10, wherein said rejection station is located prior to said third

location of said second closure mechanism.

12. A poucher according to claim 10, wherein said rejection station is located after said third

location of said second closure mechanism.

13. A poucher according to claim 10 further comprising a second sensor In cooperation with

said controller and said rejection station for inspecting and rejecting completed pouches according

to additional criteria.

14. A poucher according to claim 1, wherein said filling section comprises a vibratory pan feeder

under control of said controller, said filling section further comprising a series of funnels located

above and moving with said procession of open-ended pouches.

15. A method for high speed production of filled pouches containing granular, powder or solid

content comprising the steps of
forming an endless hollow paper tube from an endless paper substrate with opposite edge

portions of the paper sealed together forming a longitudinal seam;

initially cutting the paper tube into multi-unit length tubular elements and subsequently
cutting the multi-unit length tubular elements into individual pouch length tubes having opposite
ends,;

crimp-closing one end of each individual pouch length tube;

filling each crimp-closed individual pouch length tube with the content;

crimp-closing the other end of the filled individual pouch length tube to complete pouch

formation; and
maintaining the orientation of the crimped end and longitudinal seam throughout pouch

formation. so that the crimped ends of the complete pouch formation are parallel to one another

and the longitudinal seam extends between the crimped ends located midway between opposite

sides of the formed pouch.
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16. A method according to claim 15, further comprising a transfer step for receiving the multi-
unit length tubular elements and transferring them in a downstream direction onto a series of fluted

drums.

17. A method according to claim 16, wherein the longitudinal seam of the paper tube is radially

aligned outwardly or inwardly with respect to the drum to which the tube Is transferred.

18. A method according to claim 15, wherein the granular, powder or solid content is tobacco.

19. A method according to claim 18, further comprising a flavor film supply step for applying the

flavor film onto the paper substrate prior to formation of the paper substrate into an endless hollow

paper tube.

20. A method according to claim 19, wherein the flavor film supply step functions to apply

spaced-apart flavor film pieces onto the paper substrate prior to formation into an endless hollow

paper tube.

21. A method according to claim 15, wherein the paper substrate is horizontally formed into a

hollow endless tube, and wherein the crimping and filling steps occur with the individual pouch

lengths in vertical position.

22. A method according to claim 15, further comprising:
repetitively transferring the multi-unit length tubular elements onto receptacles of a first
wheel. the transferring including an operation that establishes a predetermined radial orientation of

the tubular elements with respect to a rotational axis of the first wheel;

subsequently transforming the transferred, multi-unit' length tubular elements into a
procession of said individual pouch length tubes, utilizing wheel-to-wheel operations to cut, grade
and align pieces of the multi-unit length tubular elements while maintaining the radial relation in the
wheel-to-wheel operations; and

transforming the procession of individual pouch length tubes into a completed pouched

oroduct by moving the procession of individual pouch length tubes along a path that includes

stations that are operative to perform said crimp-closing steps and said filling step.
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23. A method according to claim 22, wherein the transforming further includes iInspecting the

filled or completely closed individual pouch length tubes.

24. A method according to claim 23, wherein the transforming further includes rejecting the

inspected individual pouch length tubes that are unacceptable.

29. A method according to claim 15 or 18, wherein the forming step comprises drawing the
endless paper substrate through a folding and sealing operation, wherein the substrate is folded
into the hollow paper tube and sealed along overlapping edge portions so as to form the
longitudinal seam along the hollow paper tube; and

wherein the step of initially cutting the paper tube comprises directing the paper tube
through a cutter adapted to repetitively sever the paper tube into said multi-unit length tubular

elements, the longitudinal seam along each of the multi-unit length tubular elements having a first

orientation:;

the method further comprising:

successively transferring each of the multi-unit length tubular elements onto a flute of a
rotating fluted drum to initiate a procession of the multi-unit length tubular elements, the transfer
including adjusting orientation of each tubular element In transfer such that the longitudinal seam of
each transferred tubular element is in a predetermined radial relation to the drum, and

converting the procession of transferred, commonly radially-oriented tubular elements into a
procession of commonly radially oriented, individual pouch length tubes by executing severing,
grading and aligning operations with drum-to-drum transfers upon the individual pouch length
tubes. while maintaining the predetermined radial relation to the drums in the course of the drum-to-

drum transfers;

wherein the first of the crimp-closing steps comprises forming a procession of partially-
formed. oriented pouches by moving the procession of commonly radially oriented, individual pouch
length tubes through a first crimping operation while maintaining the orientation, the first crimping
operation closing and sealing a first end portion of each of the individual pouch length tubes,
whereby a first transverse seam is formed in an orthogonal relation to the longitudinal seam of each
partially formed pouch;

wherein the filling step comprises filling the procession of partially formeaq, oriented pouches
by moving the procession of partially formed, commonly radially-oriented pouches though a filling

operation while maintaining the orientation, whereby the filling operation comprises feeding a
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predetermined quantity of granular, powder or solid content through a second end portion of the
partially formed, commonly radially-oriented pouches; and

wherein the second crimp-closing step comprises establishing finished pouches by moving
the procession of filled, partially formed, commonly radially-oriented pouches through a second
crimping operation while maintaining the orientation, whereby the second crimping operation
comprises closing and sealing the second end portion of each of the commonly radially-oriented
pouches, whereby a second transverse seam is formed in an orthogonal relation to the longitudinal

seam of each completed pouch.
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