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Claim

Apparatus for dispensing doses of a flowable

material into a tubular web, comprising an elongate conduit

for the supply of said material, means for drawing 2 web of
packaging material along the exterior of said conduit and
past an outlet end thereof, tube-forming means adjacent the
conduit for forming said web into a closed tube around the
conduit.,, and valve means comprising a valve body
reciprocable within the conduit, said outlet end of the
conduit having a bore within which said valve body slides
in each cycle of reciprocation to eject the flowable
material through said outlet end as doses of said material

to be dispensed.
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9. Apparatus for dispensing doses of a flowable
material from a conduit into a tubular web, comprising
valve means at or adjacent an exit end of the conduit and
connected to reciprocating drive means for expelling said
material in discrete doses, the valve means comprising a
tapering outlet passage in said conduit adjacent the exit
end and a plug member reciprocable in the .conduit by said
drive means to and from an extended position in which an
enlarged portion of the plug member substantially fills a
smaller cross-section region of said tapering outlet
passage, the movement to said extended position being

arranged to expel from said exit end a dose of material

allowed to pass said enlarged portion.

10. A method of producing packets of flowable
material in which a tubular web of packaging material is
formed around a descending guide to which the material is
fed, doses of filling material are dispensed into said
tubular web by the reciprocation of a valve member
alternately blocking an opening in outlet end of said
guide, and expelling a discrete dose of said material
therefrom, and, in synchronism with said dosing of said
tubular web, packets are formed containing predetermined
doses of said material by making transverse seals across
the web adjacent the bottom of the guide to separate the
doses in mutually sealed compartments, and che individual

packets are separated by severing the web at said seals.
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(54) Title: APPARATUS AND METHODS FOR PRODUCING PACKETS
(57) Abstract

Packets are produced by forming a continuous web (W) of packaging S
material into a tubular form arourd a tube (4) through which the packet filling &
material is delivered, the individual packets being sealed and severed from i 1
the web as each dose of filling material is delivered. A valve (24) to control
the dosing is provided at the exit end of the delivery tube. The sealing and
severing of the packets is performed by mutually transverse pairs of rotors
(36, 38) the arms (92) of which interdigitate to make successive seals in 2
mutually transverse directions, so forming tetrahedral packets. i
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APPARATUS AND METHODS FOR_PRODUCING PACKETS

This invention relates to apparatus and methods
for producing packets of flowable material. It is
particularly conce: ned with the dosing of the material for
the packets.

According to one aspect of the invention,
apparatus is provided for dispensing doses of a flowable
material into a tubular web, comprising an elongate
conduit for said material, means for drawing a web of
packaging material along the exterior of said conduit and
past an outlet end thereof, tube-forming means adjacent
the conduit for forming said web into a closed tube around

the conduit, and valve means comprising a valve body

‘'réciprocable within the conduit, said outlet end of the

conduit having a bore within which said valve body slides
in each cycle of reciprocation to eject the flowable
material through said outlet end as doses of sai1d material
to be dispensed.

Such an arrangement may be contrasted with the
proposal in US 4290521 where each dose of infusible
material is inserted into the top of a tube around which
the tube is being formed. With the relatively fine
particulate material that is typical of such infusible
materials as tea and coffee, the material tends to
disperse as it falls, and the rate of operation must be
kept slow enough to ensure the full dose is deposited to

maintain accuracy of dosing.
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The invention according to another of its
aspects, provides a preferred form of dispensing apparatus
for doses of a flowable material comprising valve means at
or adjacent an exit end of the conduit and connected to
reciprocating drive means for expelling said material in
discrete doses, the valve means comprising a tapering
outlet passage in said conduit adjacent the exit end and a
plug member reciprocable in the conduit by said drive
means to and from an extended position in which an
enlarged portion of the plug member substantially fills a
smaller cross-section region of said tapering outlet
passage, the movement to said extended position being
arranged to expel from said exit end a dose of material
allowed to pass said enlarged position. By these means it
is possible to avoid or at least subsstantially reduce the
dispersion effects referred to above.

In a further aspect of the invention, a method
is provided of producing packets of flowable material in
which a tubular web of packaging material is formed around
a descending guide to which the material is fed, doses of
filling material are dispensed int«¢ said tubular web by
the reciprocation of a valve member alternately blocking
an opening in outlet end of said guide and expelling a
discrete dose of said material therefrom, and, in
synchronism with said dosing of said tubular web, packets
are formed containing predetermined doses of said material
by making transverse seals across the web adjacent the

bottom of the guide to separate the doses in mutually
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sealed compartments, and the individual packets are
separated by severing the web at said seals.

The invention will be described in more detail,
by way of example, with reference to the accompanying
diagrammatic drawings, in which:

Fig. 1 is a schematic illustration of a first
packet forming and filling apparatus according to the

invention,
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Fig. 2 is a more detailed illustration of part
of the apparatus of Fig. 1 to a larger scale,

Fig. 3 illustrates a filling hopper and
dispensing valve of the apparatus of Fig. 1,

Fig. 4 shows the dispensing valve of Fig. 3 to a
larger scale,

Figs. 5 and 6 are front and plan views of a
driving mechanism for the dispensing valves of the
apparatus of Fig. 1,

Fig. 7 is a partly sectioned plan view showing
one pair of the rotary sealing devices,

Figs. 8 and 9 illustrate a carrier for one of
the rotary sealing devices in side and end views
respectively,

Fig. 10 is a view of the apparatus in Fig. 1 in
the region of the dispensing valve and rotary sealing
devices illustrating means employed to flatten the tubular
web prior to the operating of each of the rotary sealing
devices,

Fig. 10a is a detail illustration of the profile
of the cam groove in the means of Fig. 10, and

Fig. 11 is a schematic illustration of a
modified form of dispensing apparatus for the filler
material.

The apparatus as illustrated in Fig. 1 has two
parallel production paths A,B each being supplied from
hopper means (not shown) with a flowable material to be

packaged, such as an infusion material. 1In each path the
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material is fed to a weight control means 2 at the head of
a feeder tube 4. Generally conventional web supply means
6 draw a web W of packaging material from one reel of a
pair of supply reels 12 along a supply path that is
provided with tension control means 14 and slitter means
16 where the original web W is divided lengthwise to form
respective webs W' for the paths A,B. In each path, the
web W is directed into tube-forming means 18 and the
tubular web is filled with doses of flowable material as
it is formed into individual packets by sealing and
cutting means 20 below the tube.

As fzhe apparatus of Fig. 1 is identical for each
path A,B it will be described in more detail with
reference to only one path in the following.

The flow of material as regulated by weight
control means 2, which may take any conventional form of
throttle valve, into the tube 4 is controlled at the lower
end of the tube by a valve 24 which is reciprocated to
deliver set doses of the material from the tube. The
packaging web has meanwhile been fed over a shaping guide
26 near the upper end of the tube 4. Here the initially
flat web turns downwards from an upwardly inclined path to
take up the tubular form of the tube exterior and is drawn
down the tube while its opposite side edges are sealed
together as it approaches the lower end of the tube.
Immediately below the feed tube the web is first sealed
transversely at intervals in synchronism with the delivery

of the doses of particulate filling by the valve 24 to
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form individual packets containing doses of the material,
and the chain of packets is then separated by a cutting
operation.

The transverse sealing means 30 for each path
comprise two pairs of rotors 36 which will be described in
further detail below, the axes of the two pairs of rotors
being at 90° to each other and to the web axis. The arms
of the rotors 36 interdigitate or interlace to operate in
alternation on the web in order to produce tetrahedral-
form packet:s. In the form illustrated, the apparatus has
a corresponding arrangement of cutting rotors 38. It is
of course possible, however, to utilize the invention with
a single arrangement of interlacing rotors, eg. the four
rotors 36, which seal and cut the tubular web in a single
operation, instead of having these operations performed
serially.

The feed means for dosing the flowable material
are illustrated in more detail in Figs. 2 to 4. A
continuous flow of the material is regulated by the weight
control means to fall at a predetermined rate into the
vertical tube 4. Within the tube is a drive rod 42
carrying the valve 24 on its lower end. The drive rod 42
extends through the tube from reciprocating drive means 46
best shown in Figs. 5 and 6. Fig. 3 shows a first form of
the valve in its lowermost position in the tube bottom
outlet and Fig. 4 shows it in its uppermost position.

As shown in Figs. 3 and 4, the valve 24 has a

dumb-bell form body in which the larger diameter upper and
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lower ends 48,50 are each able to slide sealingly in the
tube outlet bore 52. An intermediate stem 54 of the valve
extends between flat lower face 56 of the upper end and
the opposed ogive form face 58 of the lower end. In its
5 fully retracted state of Fig. 4 with the lower end of the

valve body in the tube outlet bore, the stem is lccated
within a tapered portion 60 of the tube bore which extends
from the outlet bore 52 at a steep angle. In this
position the particulate material delivered into the tube

10 is able to fall into the space surrounding the valve stem
54.

As the valve 24 is displaced downwards towards
the opposite end position shown in Fig. 3 in which the
stem extends through the outlet bore 52, the material is

15 carried through the outlet bore and discharged from the
tube. The valve 44 is reciprocated at high speed so that
a plug-like mass of material around the stem is entrained
by the valve in its downward descent, the quantity of
material being relatively precisely determined by this

20 action. As the valve slows approaching the end of its
downward stroke, the shaped face 58 of the lower end of
the valve helps to disperse the particulate material
before the return stroke.

The steep taper 60 above the outlet bore 52

25 ensures that during the return stroke the space around the
stem is quickly filled with further material in the tube

as the lower end of the valve body closes the walve

outlet. It is found, however, that if the rate of
GSRALMII/
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reciprocation of the valve body is increased above a
certain speed, depending on the characteristics of the
particulate material, it is no longer necessary to seal
the bore 52 as none of the material is able to escape in
free fall. The valve body then terminates at the lower
face 56, the foreshortened body closing the bottom of tube
only to determine the end of a dose. This alternative
valve body 24a is shown in Fig. 2.

In the illustrated example the movements of the
valve drive rods 42 are controlled by cams, but is of
course possible to employ other mechanisms such as bar
linkages. The drive mechanism shown in Figs. 5 and 6
operates both valves and in each case the drive means for
the rod 42 comprises a lever 64 pivoted to the fixed frame
66 of the apparatus in its middle region and having one
end journalled to an eye 68 on the upper end of the drive
rod. The opposite end of the lever carries a pair of
rollers 70 which embrace a cam track 72 on a cam disc 74.
The two cam discs 74 for the respective feed means of the
paths A,B are secured to parallel shafts 76 that also
carry meshing gear wheels 78 through which the drive of a
main motor 80 is transmitted to rotate the cam discs 74 in
opposite directions.

The counter-rotation of the discs 74 balances
out transverse forces. As the plan view in Fig. 6
indicates, for further balancing of the mechanism during
operation, the two cam discs 74 are pliaced on opposite

sides of the frame in an inverted symmetrical arrangement
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in the central plane of which lie the axes of the two
drive rods 42. Because of these measures the arrangement
is capable of operating at relatively high speeds, eg.
significantly above 500 cycles per minute, wi-hout
5 generating excessive out-of-balance forces.

While the doses of particulate material are
being ejected from the bottom of the tube, the web is
drawn down the outer face of the tube by pairs of rollers.
These include pairs of heating and pressing rollers 84,86

10 between which the opposite edges of the web are sealed
together longitudinally with a butt weld. The welded seam
is then laid down against the tubular web by a roller and
disc pair 88. It is of course possible to form a lap
welded seam instead.

15 The doses of particulate material are ejected
into the tubular web in synchronism with the operation of
the sealing rotors 36 which form the packets containing
individual doses of material. It will be noted that the
tube 4 has its outlet end between the rotors so that it

20 discharges the doses immediately adjacent the transverse
sealing station.

The two pairs of rotors 36 of the transverse
sealing means 30, each have four arms 90 spaced at
equiangular intervals, as shown in Fig. 2, supported in a

25 carrier 92 (Figs. 8 and 9). As shown in Fig. 7, the
rotors of each pair are mounted on parallel shafts 94a-94d
and the pairs of shafts 94a,94d and 94b,94c are at right

angles to each other. The rotors are driven from a bevel
ZIRALLN
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gear 96 rotating on a vertical axis which has a common
intersection with the two rotor shafts 94a,94b. Fixed to
the shaft 94a is a bevel gear 98 meshing with the gear 96.
Rigidly fixed to the gear 98 is a smaller diameter bevel
gear 100a which meshes with a bevel gear 100b fixed to the
adjacent shaft 94b. At the opposite end of the shaft 94a
a further pair of bevel gears 100c,100d similarly connect
the shafts 94a,94c and a final pair of bevel gears
100e,100f transmit the drive from the shaft 94b to the
shaft 94d. Phase adjustment mechanisms 102 may be
provided for angular adjustment between the gears of each
meshing pair 100a,100b etc. to allow greater manufacturing
tolerances to be used without affecting the equalization
of the distances between successive seals. By these means
the pairs of rotors rotate in synchronism with the arms 90
of one pair of rotors 45° out of phase with the arms of
the other pair. The positioning of the pairs of sealing
rotors at 90° to each other of course similarly orientates
the successive heat seals transversely to each other, so
that the web W is compartmented into a series of
tetrahedral-like shapes.

Each arm 90 has a rectangular anvil face 104 at
itz outer periphery into which is set an electrical
resistance heater and close to which extends a
thermocouple for controlling the heating of the anvil face
by the heater. These elements may be of conventional form
and are not illustrated. Fig. 7 shows the slip ring

housings 106 on the shafts through which the electrical

T
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connections are made to the heaters and thermocouples.
The active heating areas of the anvil faces on one rotur
of each pair, namely the rotor. on the shafts 94a,94b, are

wider in the peripheral direction than the other. The

521

width of the narrower faces can then determine reliably
the width of the transverse seals in the web even if the
co-operating anvil faces are not precisely synchronised.

Bearer faces 108 are provided at the laterally

outer ends of each anvil face 104. The curved bearer

10 faces 108 are concentric to the rotor and the anvil
heating faces over main portions where they are
circumferentially coincident with those heating faces.
The bearer faces continue over forwardly projecting horns
110 which are inclined relative to an arc centered on the

15 rotor axis; namely, from their leading edges 110a at a
minimum distance from the axis the surfaces of the horns
110 extend at a progressively increasing radius from the
rotor axis until at the concentric main portions they lie
at a slightly larger radius than the heater faces. That

20 is to say, the co-operating heater faces have

complementary crimping patterns which have a maximum

radius greater than the bearer face main portions, but
their mean radius is less than the radius of the bearer
face main portions. The drawings also show inclined

25 trailing horns 111 in mirror image to the leading horns

110. These trailing horns 111 help to reduce or avoid

vibration as the bearer faces move out of contact with

A —azio Y

each other.
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The rotors run with the main portions of the
bearer f[aces at a slight interference fit so that the
bearer faces serve as lead-in elements, their horns
building up an initial light pressure until the web is
nipped between the active heating areas of an opposed pair
of anvil faces. When the main bearer face portions are in
contact there is a clearance between the anvil faces,
sufficient tc ensure that a predetermined pressure is
applied to make the transverse sealing welds as the heated
anvil faces come against the web. The progressively
closing contact of the horns ahead of the anvil faces
helps to ensure vibrations are not set up which would
destabilize the pressure conditions between the anvil
faces, and that there is not a sudden application of heat
and pressure to the web which might cause it to be severed
prematurely.

The controlled clearance between the cooperating
anvil faces created by the their bearer faces ensures that
pressure is applied when the web is heated to make the
transverse seals, but means are also provided to ensure
the pressure values are kept in a range which will allow a
satisfactory seal to be reliably formed. For this
purpose, one of the shafts of each pair of rotors, namely
the shafts 94a,94b is mounted in a bore 112 in a fixed
main part 114 of the frame while the other shaft 94c,94d
of each pair of rotors is mounted in a bore 116 in
respective yokes 118 forming auxiliary parts of the frame.

The yokes 118 provide a measure of compliance for their
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respective rotors, each yoke being pivotable on a bar 120
about an axis parallel to the axes of the respective pair
of rotors. Behind each auxiliary frame part or yoke 118 a
pneumatic cylinder 122 is mounted on the main frame part.
When a pneumatic cylinder is pressurized, it urges its
respective auxiliary frame part and rotor forwards towards
the other rotor of the pair by a pivoting movement on the
bar 120 and generates a more uniform contact pressure
between the rotor arms. The required amount of movement
of the axis of the adjustable rotor can be small, eg. of
the order of tens of microns; so it does not disturb the
meshing of the gears through which the shafts 94c,94d are
driven.

To assist the flattening of the tubular web as
it comes between the rotors, so as to minimise any risk of
creasing the web material at the seals, spreader arms 130
depend from the tube 4 as is shown in Fig. 10. The figure
shows one pair of two mutually transverse pairs of
spreader arms 130 extending from the tube. The arms are
illustrated one in a fully closed position, close to the
tube axis, and the other in a fully open position away
from the axis, but in use each pair of arms will always be
symmetrically disposed on opposite sides of the central
axis. The two arms thus swing in opposite directions to
open and close the space between them in synchronism with

.. the rotation of their associated pair of rotors, each pair
arms moving 180° out of phase from the other pair.

Each pair of arms is associated with the pair of
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rotors whose rotary axes lie parallel to the plane of
movement of the arms in order to spread the tubular web in
line with the pair of sealing rotor faces between which
the web is about to be nipped. The arms depend to a short
distance above the common plane of the rotor axes and each
pair of arms reaches its fully open position immediately
before a transverse seal begins to be formed in the web by
its associated pair of rotors.

The arms are driven by a rotary input shaft 136
extending axially along the tube 4 but enclosed in a
tubular cover 138 to prevent damage to the dosing material
as it passes down the tube. The shaft 136 is supported in
bearings in the tube wall, only the lower bearing 140
being shown, and it has a pinion 142 fixed to its lower
end, below the bearing 140. A collar 144 rotatably
mounted on bearings 146 in the tube 4 surrounds the body
of the dosinc valve 24 and comprises a ring gear 148
meshing with the pinion 142 and with a plurality of idler
wheels 150 supported in the tube wall angularly spaced
from the pinion 142.

A cam groove 152 is formed in the bottom wall of
the collar 144 and respective pivot mountings 154 from
which the arms depend have follower rollers 156 which
extend into the cam groove. The cam groove 152 is shown
in Fig. 10a with the two pairs of follower rollers 156 at
the fully open and fully closed positions of their pairs
of arms, respectively. As Fig. 10a shows, the cam groove

profile has two diametrically opposite lobes and each pair

- —————
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of arms 130 is thus swung inwards and outwards twice with

each revolution of the collar 144. The profile provides

dwell periods for the arms in the fully open and fully

closed states occupying about 30° of the rotation of the
5 collar in each case.

Pressure gas may be injected into the tube 4
through an inlet 170 (Fig. 2) to maintain the spreader arm
mechanism clean and gas injection may also be arranged to
be used, in addition to or in place of the spreader arms

10 130, to inflate the tubular web as each dose of filling
material is dispensed.

The rotors 38 of the packe: severing means 32
are constructed similarly to the packet sealing rotors 36
with the pairs of rotors arranged transversely to each

15 other, but in place of the heated sealing anvils, one
rotor of each pair carries heated cutter blades (not
shown) on its arms which bear on reaction anvils (not
shown) on the arms of the other rotor to sever the packets
from each other in the middle of each transverse sealing

20 weld. For improved accuracy, the rotors carrying the
cutter blades are those on the shafts corresponding to the
shafts 94a,94b in Fig. 7.

For additional guidance of the packets passing
between them, the rotors 36,38 may have guide faces 172

25 extending from the edges of the rotor arms and inclined in
a spiral manner towards the rotor axes. As the rotors
turn, the opposed pairs of guide faces define bhounding

paths that conform substantially to the faces of a
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25 extending from the edges of the rotor arms and inclined in

a spiral manner towards the rotor axes. As the rotors

turn, the opposed pairs of guide faces define bounding

paths that conform substantially to the faces of a . ?
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tetrahedron having a pair of opposite end edges defined by
the sealing or cutting lines produced by the rotors and

having planar faces therebetween.

The packet sealing rotors 36 and the severing

means 38 are oriented with their rotor axes in planes

angularly offset from the welding plane of the butt seal
welding rollers 84,86 which form the longitudinal seam in i
the tubular web. In the drawings the angle of obliquity !
is 45°. This arrangement make it easier to ensure that
the butt seam can lie flat against the packet at the
transverse seams. g
In Fig. 11, tube 4a and valve 24a corresponds to
the tube 4 and valve 24 as already described, the valve
24a is mounted on a stem 176 extending coaxially through
the tube 4a and having an auger flight 178 secured to its
periphery. The valve 24 is reciprocated as before by a r
drive mechanism 180. On a portion projecting above the

tube 4a, the stem 176 is provided with axial teeth 182

engaged by internal teeth (not shown) on a belt-driven ¢
pulley 184 supported at a fixed height. The stem is thus
rotated as it reciprocates and the auger drives material
fed into the top of the tube in a steady stream to the
dosing valve 24a. This arrangement is particularly
suitable for high speed operation and the valve 24a is
accordingly illustrated with a foreshortened body having
only the single enlarged portion corresponding to the
portion 48 described above.

It will be understood from the foregoing,
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without further description how the simplified form of the
mechanism referred to earlier, employing a single pair of
rotors for compartmenting the web and a parallel pair of
rotors for severing the compartmented packets can be
constructed to produce flat packets containing a flowable

material.
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1. Apparatus for dispensing doses of a flowable
material into a tubular web, comprising an elongate conduit
for the supply of said material, means for draving a web of
packaging material along the exterior of said conduit and
past an outlet end thereof, tube-forming means adjacent the
conduit for forming said web into a closed tube around the
conduit, and valve means comprising a valve body
reciprocable within the conduit, said outlet end of the
conduit having a bore within which said valve body slides
in each cycle of reciprocation to eject the flowable
material through said outlet end as doses of said material

to be dispensed.

2. Apparatus according to claim 1 wherein the valve
means comprises a stem extending within the conduit over

the length of the conduit to reciprocating drive means.

3. Apparatus acvording to ¢ aim 1 or claim 2 wherein
the valve means comprises a body having portions spaced in
said direction of reciprocatieii and each locatable in said
bore to provide respective €losing positions at opposite

ends of the reciprocating motion.

4. Apparatus according to claim 3 wherein the
closure body portion outermost with respect to said outlet
end has a cross-sectisn that tapers in a direction counter

to the direction of material flow.
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5. Apparatus according to any one of the preceding
claims wherein the conduit has a cross-section at its

outlet end tapering in the direction of material flow.

6. Apparatus according to any one of the preceding
5 claims comprising a feed screw within the conduit for

controlling the flow of material through the conduit.

7. Apparatus according to any one of the preceding
::r claims wherein guide means project beyond said conduit
3' outlet end for shaping said tubular web.

£c10 8. Apparatus according to any one of the preceding

within the conduit for controlling the shape cf said

tubular web adjacent the conduit outlet end.

9. Apparatus for dispensing doses of a flowable

seer 15 material from a conduit into a tubular web, comprising

A valve means at or adjacent an exit end of the conduit and
g . connected to reciprocating drive means for expelling said
y material in discrete doses, the valve mear s comprising a
tapering outlet passage in said conduit adjacent the exit
8 20 end and a plug member reciprocable in the .conduit by said
drive means to and from an extended position in which an
enlarged portion of thi plug member substantially fills a
smaller cross-section region of said tapering outlet

passage, the movement to said extended position being

arranged to expel from said exit end a dose of material

claims comprising means for maintaining a positive pressure
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allowed to pass said enlarged portion.

10. A method of producing packets of flowable
material in which a tubular web of packaging material is
formed around a descending guide to which the material is
fed, doses of filling material are dispensed into said
tubular web by the reciprocation of a valve member
alternately blocking an opening in outlet end of said
guide, and expelling; a discrete dose of said material
therefrom, and, in synchronism with said dosing of said
tubular web, packets are formed containing predetermined
doses of said material by making transverse seals across
the web adjacent the bottom of the guide to separate the
doses in mutually sealed compartments, and the individual

packets are separated by severing the web at said seals.

11. A method according to claim 10 wherein successive
transverse seals are made in mutually transverse directions

across the web.

12, A method according to claim 10 or claim 11
wherein the sealing and severing of the web are performed

at respective separate stations.
13. Apparatus for dispensing doses of flowable
material into a tubular web, substantially as herein

described with reference to the accompanying drawings.

A method for dispensing doses of flowable

.,.
g r—



material into a tubular web,

described.

2L\

substantially as herein
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